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Measuring traffie Qoﬁgestion potential in real-time has been one of
the challenges of traffic engineers in managing the problem of
traffic congestion,Considering that the basis of the urban planning
system is\based on capacity measurement and traffic as a sub-
braneh of \this system is not an independent phenomenon.
However, it is the result of various demographic, physical, traffic,
eegnomic, cultural, and social effects. Based on this, the current
research was conducted to analyze the traffic congestion potential
in new and old neighborhoods of Urmia, emphasizing physical,
traffic, and socio-economic criteria. The type of research based on
the goal is applied, and the method of doing the work is
descriptive-analytical. The collection of information is done by
combining library and field studies. To calculate the coefficient of
importance of indicators, the FUCOM method was used, and its
results were obtained in the form of coding in Excel and Lingo
software. The obtained results indicate that the highest coefficient
of importance extracted is related to distance from sports land uses
with 0.071, and the lowest is related to the indicator of distance
from urban cores with 0.005. To visualize the traffic congestion
potential in 16 neighborhoods of the new structure and 13
neighborhoods of the old structure of Urmia city, the CoCoSo
model has been used. The obtained results indicate that the traffic
potential is higher in the new and old neighborhoods, with a very
small difference.
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Extended Abstract

Introduction

Transportation and traffic systems as part of
urban activities express the dynamism and
life of an urban complex. Undoubtedly, a
city cannot be imagined alive and dynamic
without movement. Measuring traffic
congestion potential in real-time has been a
great challenge for traffic engineers to
manage the problem of traffic congestion,
especially during peak periods. The
residential and non-residential land use
patterns and the spatial framework resulting
from the behavioral mechanism between
them form the basis of urban travel. A
distinguishing feature of land use is its
ability or potential to "generate" traffic.
Therefore, it is quite natural to relate the
land use potential of a piece of land with
specific activities to generate a certain
amount of traffic flow per day. Because the
basis of the urban planning system is based
on capacity measurement and traffic as a
sub-branch of this system is not an
independent phenomenon but is the result
of various demographic, physical, traffic,
economic, cultural, and social effects, this
research uses various physical indicatots.
The non-physical effects on urban traffic
are aimed at solving the gap imUrmiagity's
traffic planning system and comparing the
areas with traffic congestion potential'in the
new (Region 1) and old (Region 4) textures
of Urmia city. The innovation of the'current
research can begseéermin,the application of a
variety of 25 indieators in the form of 3
physical,, traffic," . and socio-economic
variables, the ‘implementation of the new
FUCOM and €oCaS0 methods, the use of
the Google M’Aps application to obtain the
average volume of traffic, and also the
comparative/ comparison  of traffic
congestion“potential on the scale of old-
style neighborhoods. The new one
mentioned that the output from it can be
used as a way to prioritize the
implementation of thematic and local plans
to solve the traffic problems of the
neighborhoods, compare the traffic
efficiency of the types of textures, remove
the passing traffic that disturbs peace from
the residential areas, rearrange the uses
based on the travel rate, etc.

Methodology

According to its purpose, this research is of
applied research type, and according to the
work method, it has a descriptive-analytical
nature. Information was collected through
library studies, field studies (including
referring to offices to obtain data for
comprehensive and detailed plans and
comprehensive studies of transport and
traffic in Urmia city), and census data from
the Iran Statistics Center in 2016. We used
the full compatibility method (FUCOM) to
weight the indicators. First, we ranked the
indicators using a questionnaire and then
compiled pairwise comparisons based on
the obtained rank. In ‘the next step, the
guestionnaires witf\a sample number of 50
were randomly distributed among the elites,
and .the data,were’ entered into Excel and
Lingonsoftwage and were calculated and
analyzed~. g “After analyzing the
questionnaires and calculating the weight of
the indicators based on the FUCOM
method ‘based' on the acceptable error level

(DFC) to analyze the traffic congestion

potential in the new and old neighborhoods
of Urmia city based on 25 indicators, the
information layers of the indicators were
prepared in the GIS software. Then, the
operation was converted into Raster format,
and standardization was done based on the
purpose of the research. In the next step,
using the Zonal tool, traffic potential values
have been extracted by separating 29
localities. In the next step, the CoCoSo
multi-criteria decision-making method has
been used to analyze and evaluate the
traffic congestion potential in the new and
old neighborhoods textures.

Results and discussion

The results obtained based on the FUCOM
multi-criteria  decision-making  method
indicated that the highest coefficient of
importance extracted was related to
distance from sports uses with 0.071, and
the lowest was related to the index of
distance from urban cores with 0.005. Also,
the analysis of the indicators shows that in
the neighborhoods of the new structure
(Region 1), out of 16 neighborhoods, 3
neighborhoods are in the area of very low
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traffic potential, 3 neighborhoods are in the
area of low traffic potential, 4
neighborhoods are in the area of medium
traffic potential, and 4 neighborhoods are in
the area of potential. There is much traffic
and 2 neighborhoods are located in the area
with a lot of traffic potential. In the
neighborhoods of old texture (Region 4),
out of 13 neighborhoods, 2 neighborhoods
are in the zone of very low traffic potential,
3 neighborhoods are in the zone of low
traffic potential, 2 neighborhoods are in the
zone of medium traffic potential, 2
neighborhoods are in the zone of high
traffic potential, and 4 neighborhoods are in
the zone of high traffic potential.

Conclusion

The analysis of the traffic congestion
potential in the new neighborhoods (Region
1) and the old neighborhood (Region 4) of
Urmia city shows that the traffic potential is
higher in the new neighborhoods than in the
old neighborhoods, with a very small
difference. Also, based on the analysis of
25 indicators, the highest traffic potential
among the neighborhoods based on ‘the
indicators of distance from green, sports,
administrative, commercial, and
educational uses, road width, building
density, average land price, student and
working population, the area covefed “hy

public transportation, The number of cars,
the service level of roads and the number of
households are related to the new texture
(Region 1) and are based on the indicators
of distance from cultural, recreational,
medical and religious uses, distance from
urban cores, traffic volume, travel rate of
uses, access to multi-story parking, density
population and residential and per capita
car ownership has the highest traffic
potential belonging to old texture
neighborhoods (Region 4).
Keywords ®
Potential, Traffic, NeighborhoodiFUCOM,
CoCoSo. .

Funding
There is no funding support.

Authors’ Contribution
Authors, ‘contributed  equally to  the
conceptualization,and writing of the article. All
of the authors “approved thecontent of the
manuseript and agreed on all aspects of the
work declaration of competing interest none.

\

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific consultants
of this paper.






& it (sl s sla s gy e

g Journal Hamepage:www jhygrat o

=

"4 51y (0308 g WS> SO N 30 Sudl i S 3 i Sl 39 (5 Yl

‘”Lg..\m,% l.é)..\m cmgﬂo}d)ﬁuﬂ‘ ;.95' c‘w; Lé)

\
reza.karimi@tabrizu.ac.ir :asblly ¢5 i ¢33 55 olSuiily o Jawe pole g (63550l y 051 (6 00d (30 )Ly g gsl(.> 09,5 =\
Ml:l;l) ‘)J).u ‘)J).u oKy ‘ujaom P?l; 9 ‘_5).»)49[))) ouSisly 4&).@(» d)))d.ab)J 9 L_‘Bl):) 05; ‘(J?LM o.&;}uy) =5

azamani@tabrizu.ac.ir

Pourmohamadi@tabrizu.ac.ir :aebbl, ¢ u sy ol ¢ o pole g (555400 s 081N s ol B55540l 5 9 Ll y3> 05,5 Y

\

58

Al OleWb!

A\
Y

Slp S5 plosipe Sy glagille I (S (Aly oy p> SBLETRS1S Tty Sho
e SRS Sipaelin s Oz Sl & 425 b ol 02NN oS5 JSETE e
S 0398 Jhtwe (gl i (nl 43U3 05 (loidey o SWlSNERYs (wcad )b
ok y b o elonl g (Sim b o oolaidl o Sl (WIS Msox Riliseo il ouyl;
RS o8 g e OMe )3 (Sl o815 ey g Ban L ol gy el
g9 ol 0235 plol elainl — (ool 5 @Bl (1§ (lajlns p ST L 4y
$9l2)5 Abbie (oo —nog IS el Nuig) s B0 208 han el imgh
Copd Al Cus gl WY Gyso Bl 5 GlbulS Gldlles (oS5 5l cleMb)
J33lpys 5 (omagisS B > SN 5 o3E 45,50 00 FUCOM ) 1 lajasls ool
Caodl o pd oy S Suodg u]\)ixlm ool Cowddy ol .awl odel Cuwnds o3 g JuuS]
@ bgye ol 0S5 BB (3505 SlocslSl dlol (asls 4y bgyo 00 gl
Sl WSl by NSl ol ol 0358 </ 0B b (650 slodiunn | dlols yasli
Je il S el 4l ;b a8 L dbre WY 5 e L b VP )
gy JS%aloe \"\‘&u W obe jl abas il Oy el 0135 oalizsl COCOSO
Joily aindi, dre ¥ oS (Sl Jowily aigg )0 aloe VoS L3 (S5 Jeily
Sl Jrdlglaing > dowe ¥ og ol (S5 iy algy 0 Al B ocawgie (S8l
sty gy 3 ales ¥ ctloes VY oo 5l qpptd il Sors 45 sl 03335 Blg 3L s
Sl ey dlgg > aAlee ¥ o8 (Sl Jely dlgy 0 abee ¥ oS S (S8l
&y bl (Sl Sy digg o Al ¥ g 0Ly (Sl il dig ) aloxe ¥ clagie

18l (55l

o S35 ST ol
CoCoSo FUCOM

1l 0 &b
18L& yb
oy U

adllas) gl (b Bolio 3 (Sl (sl Jouslly 0l g2ylh 5 Shlo i lyie b o8 Loy BT (58 Al 5l 485 Alio oyl -
oy Jaws pole g (g3 yd0l 0aSLiSly 5D (gdodre o L jhosne 1S 0)5liie 5 (Jlojg ol ST i8> oleinly b aS 0dg) «(dneg)l b 15390

ol plosil Jb 3 5255


http://doi.org/10.22059/JURBANGEO.2022.333648.1610
http://doi.org/10.22059/JURBANGEO.2022.333648.1610
http://doi.org/10.22059/JURBANGEO.2022.325283.1535
http://doi.org/10.22059/JURBANGEO.2022.325283.1535
http://doi.org/10.22059/JURBANGEO.2022.325283.1535
http://doi.org/10.22059/JURBANGEO.2022.325283.1535

EVRT)

h Gl @elgz Conj oS 5ygbas 039 puln (S5 )3 SRS VS b oper w9 08 adgl bl

Taghvae & et ) cuwl 03,5 a0 Lo yod 55 ofody 2las slaogls ;5 1 Ly, cpl WwlSail g ool 3 jsbicos
Uiy &8 el lobusl 8l b oM slo o 50l ey (simi i by &¥ep5 ol oy (@l., 2012: 8
& e JBgdes sgSll ()bl 5 Sl dlue cogllas uyind (e 2ldd Jble monol o pia
o) osbas (Spears et al. 2014: 207) cusl o ogos (sladl i Juoo 5 gllasl slad bl s ol
Kadkhodaei et ) 0133,5 jalls oy plo | yiday hw lold w29 YL cdeds by ps M 3 ako LUl
Sk 5955 aSal slray 03 Jgidie ol gy & lsad |y (54eb Cope w9, @h, 2021: 82
WJBg e a5 sl ] sbsS o imgs J(Asadi et al., 2012: 132) sl oS i Vg BhuS i

KNaksar et ) cuulss gl > Isn (Sl 51 aliel (s bl ol 5 (5551 IS 3035 Vo) B 6 o
oacesYL! )3 VeVe Jlo o g i Cigm B d)lle /Y 5 cels 3)lle </A (o s i@l 2022 21
isiod dsyn 503y olaly s (IdFiS, 20220 24) 35,0 yin SAIRSTS JSite oy
S 4B )5 ol V455 53 5 AF oo 3 (K15 ol (ool ol y5S TR Lo > Numbeo ol
Al lo)b ol dad Lalgedy sty Sl 5 odd gy plo olime Al leyS 6 (] dslome slie
5 S o> pimaw (WWW.NUMDEO.COM) ol 03¢ cod 3151 1y S8 16040 30 9 (600l 5L (Kbl 5 j> sl
S5 gl Sbigt (S degame Sy Sl g gl Sl Y S | S sie (Sl

oo b 4 Bl Hhe s Gl p3ye doges (HADIDIL2013134) oaiyygai Ligy 5 0355 |y x4ed s
Mils oyiwd B ol KW P b Jlasl a8 al8l &l woywd (08 5 Gl wwless Y
oly 1y Sl 5o plansl a8 w)h asST ass Ny Sl Blk,ubﬁ sl oloy 45 (Okeke, 2021: 1754)
9 o dlail a8 Jbs )3 90,5 e bl bl SBlon (o j0ed (o) (s3SI 4l Ko s go)l>
WS o Cund (Gygldgm g (owyid yiShisercls I (oolail o clunl clacdld ogasa 9 olidle
5 o0 Sb polie ol aiua NGl (oolasl clo)Sg5le gy el 4 (Saeednia, 2020: 27)

4 5l slagsael 5 sl a3, 850 4l @y Jl3L slatil sla)lS gl & oSG i 1y (£lisilyed

£5 3 0w S ssINEIRNSEN, 2003 13) oy Senad sogne gilio 1 itsn (slauslis 5 brogencs

e sloyas’ sl oJE o] o (6)18) pulSo | Jols ldd Cozle g (SeSiod g g

s €3do el T TSty b Ul come; ol plaze Sus -(Ahadi et al., 2020: 86) wims o St
slollisly (o FEIBE (ol 45 1) (o) aedad Ko (o) ) il o8 ol s el iy
oo S RS S5 s (LOPA et A, 2022: 28) oS Lo po sl gy 10 Sl Gl une ke
e Tl 5 ol )8 5 Sl by o dlaly (M s 13 & (gpsbots sl odizy 5 3k gy
ajp g e (1 Sle (S0 SB5 bz @i p Woly 4Sud J95 298 o0 pSixie broly aSid alox
SIS e b s o)l Camle yr don 2 g Sl CogSis e QUBE]  pups 5 0392 JIS 31 S s
b bt 5 ghyy 4 5l dos calisie LIS )3 bajaed dewgs 5 635 S5 L plejon (Shi, 20201 154)
Bl 5 rar e Sl on Mo S ) Sl s OMdne 5 c¥e oS bl
Sp slagtlle ) Sy bly los 5 Kbl awly Lioxiw (Gi0li & Milan, 2018: 3) ol aily 253l
Alghamdi, 2019: ) sl 3s zs) slooyed 1> s 4 «Seblyy oSy Siko Cupo (sl Kbl lodige
Shietal., ) us’ oS pbosjl jials” gly (o sblo Sl yips Copde 4 Llgh o 3800 G yao jd &S (1227
oy (gilwdend @ 1) ladze | gyl oLz SleMbl glaoalsjl (g3l oo (950 (wyiwd 3 (2020 4909



Sl g Gl S cpl 4 4257 b (AMAra, 2020: 1) cosl 4SSl ()l g (obmgfy Shial (gl Sl
odply 4l o395 Jitus (lodsdy i cpl L35 plyisas j5 Sl g 039 (i )b p he S
Jlos un b gy ol W sl e (elaial g (Sigd coalatdl ¢ S5 sadl (tpmer diliee ly5b
sl 015 ploxl drag)l jaed (Yo dilain) (o8 g (S ddlain) b Bl Yo ) (Sl (515 Jouily (s
elrl laze bulyd Sl Jdie 9 dsa JS5 4 5985 g oed JBg e 9 Sl slag)b 2l g addlls
OMSte b g 0395 (gttwe Y 53 008 gylae Jluo Sl 55 dregl 30 B 033)5 crge 9 ans (oolatll y (Sim )3
Gt @) 2 SIS Sosonr Glgie 1y ol Jd 45 a8l delse st CBL o dr g 8 il 3 ar (S5
ol il polse pas g o card Cl 5> (Sloyd 9 (Bisel ()b sl slacs S ) sosas gl adadly
ool coley pas ot 8l ogasar b dails o Sleidle (6515 anass (el el b il
bl (bl 5 39005 (60 B> Slrdswgs 3 s )5 il jin &5 ) cdie o)) SeSas )b\d%b" Plao
3558 35 (lgaly oo gl 0ol b 293) JBgJor cilizee sladisS 4 dngi pie (Sl (ARSI
Solosd o) 8 VIPVYY Cumo b o)l joed sl 20 U 0 g9 (6yge S8l & (haloncSisly 5l (e ples
e i (Ogligy 4 4298 b g 00 bl WAV Jlo )> Sl 5 g o> aelaliilas (5T (Y20 JLs
5 ol Camdg ) (Sl slaglanely ony b dblis car )3 (sl SR 9 (igualel s g o] @ Sl g
Sl o Spe st 5 58 st o el I 6500 W tRYR Bl 9y0men S 2 3g2g o o
Jiliy (gl ©Moma g 0390 By |y dnngyl e K5 (32 paal OB D 35290 M5 b 032 ] 2 (e
03 )18 (bl (2l 5 omi 3)90 dreg)l joed (T ABlaBh o8 o (VJdhain) bt 8L )3 1) (S5 o515
—ueleirl g (Sl (S e ¥ CIB o eSO 885 a0 plge |y pSl Limgk sgly
oo il o’ e S5 0ptShl 5 25t COCOS0 5 FUCOM e (slagiyy sl cgolatd
2,5 53 hr g b Sl Ot (e 3 (SSIE P MilCud b)) Jousily (el auolie 35 9 SIS poe
290 5 Foo9e sapsb slplgsacdheas B liSel) (lsisar dlgie o] 5l el (295 & ygbay
3§ il Joke (p9m8 Kdl5 Bi B lBgS S5 DIS dulis e (Sl S Jo e
2525 915 02latl 388 058 g (giluyh €5 ol s )l8 23000 @Al ¢ SgSma Ioxe

il o oyl Bl NSy L3508 a8 )S plool oy > Sl padge b bl o alisee clisiss

IHWP o j1 s8tinsl Bt 5 (Subly sy iocia” olsie b (clallia 55 (0YR5) ile 5 ou)S
&g 3 w9 oad GBI 5 S50 belgs olie J) padld N ealitl b "(apag)l 10 1690 adlllas)
SSillosa] Cusnar @ ol 03,5 pladl IHWP o olal 1 oyl jlitel agusles 4 55 5 4ol oy
2 LSE o %»&9‘.0 Sl Jenily 2o )d YW o8 (Sl Jensily dnog)l pod 039a5xe | dopd VY &S 039y )l
ool 48)5 51,3 3L 5 (S5 Jpuily 0399500

o1d Mgl o s sy BIS e (gfgdgane” lsis b gladlis 5o (YNl 57 Sl
bad 2oy 0 3 SasS lyisar [T TAZS) Sl Jilos gblie "o s Gblie o Sibly Jlodga o0 Gblie
@ a2 L TAZ gl S5 5pe s Gln 29y o @Wolid 5038 ol o) S 9 S8 silode 5
B9y dag 55 3 Ban KAty (6)9,8 1) yhe @i 9 s Mg p She Jelos g (slodls i a4 gy

- Google Maps

2 - Karimi & Abedini

3 - Weerasinghe

4 - Bandara

5 - Traffic Analysis Zones



oglme (glosly aSud 4y poyiwd (8,5 Hl5 3 b (MTAZ) osds Mol Sl oo (slaodgioms (s sl
el 039 (3Ll = eloinl sla el § a5 (S5en

2 lobls (Sl el (I3l Sl 5590 ) Guis lgie b lallie 5 (YN SeligSul 5 BgiSlS
o e e (Pl i Ang g S3lagis e G 8 Wloew, o cul & TSl 55 pm S
2 g Gy dgf B ials el Cunsg pl il oad LLS HUS 3 ond b slag et olaad aad ]38l
P Cusgion > b Cudgize &S ol astine aed Cwl 0000,5 )0 0dd Bpo loj inl38l aons
b ot (slag)gs €8 o o p 9 005 Cubils (bl abais oy gl ) (o] lpl p jblie JyuS o) SiSb
a3 o0 Il (e BB (ine 4] e

adlllas cailjy) Sl Lylid 5 oped Sladl lacled o Jols gw)p lyis b Rdos (YRS
Bk jl alisy Sl plodj) p Sladl (slaculled ogill 15T )y o aan oS 00l plool LIS 3555 (63,90
Bl el 0352 iy K315 Ll & aldliie oy S a5 1 (o3 Sl sBeells B s
dusyo Jaidy &S Jbo 0 wigdipo ml b gyl Slelo )3y (05 g b ladpe clacdld o 09 ] sbgS
) 558 Comlun Sl (lac b Bgiis o (Eold Clel

Coslyl slp 36 0 S @l (e COCOSO ()" lsis b lallie RATTY) oo 52090
5 soges ssdlatdl el el slajline " aBly (loj > SN Capally (g 4l iy cuje o
(MCDM) (536 o)lmoriz (geSmamad I odliial b | (o) lne W S8l5 5 lamecnsj ol
Sy gy b g o)) by, {COCOS0) (oS 5 (e Jobly (b3 polaie ol sl oo, saicaglyl
031> Lt (55 roucs 425 2 (Sl 03 53 (3 008) 0 Dl el 15T 5l alols ol oS 0nyn S ety
8 ol 48,55 )3 150 Cov auas, mls o

Fuzzy-  glabg, 5l odlitl b jlul (e eS8 smd" (lie L odmgy (VYY) llSen §¥ 00
ol (cya0bp @39 o S0k ol a8 wlead plol Bl 16534 16390 anlllae FUZZY- CoC0SO y FUCOM
sl 4l )3 p9d 9 Jol sy 2Bk (630 S 25 sl )lpwdd 293 09l (3Kl IS 5]

5 ookl b (50 SN plae SBIAB " plgie b Giiod 0 (VF0Y) ohen 5T alog b
sokaiods Wil e 05 Nugelrey B 5 polis OLBLs o) dw & plao aSid () Cax "GIS
o5 5 (JW)le Blatwl) Balshlislo Jlodga o0 o6 93 a5 5l ulee a0 (g)l8 b (ladasiie o)y
Gblio 4 brpe sa QIS lie (5t & 0gr o Sl @bt Wloo,S ool (oo J) ldd plosr
SPBRl o e Biylakailods: ¢k (bl aSud b &5 (g b laangs g5 039 LB ad (53550
) . Slasly

oy Sy ie Jolgs (ol 5 et adllae” lyis b (glllie > (VFY) oen 57 (900
355 sl W los) 4 ol 4 (g 9 ol assdrplul B ol aw > adllas b o s g )l

! - Kolganov

2 - Skutelnik

3 - Irkutsk

4 - Huang

5 - Deveci

¢ - Heronian Function

7 - Demir

8 - Podgorica

% - Hajjari Taheri

I - Mamdoohi 0



CaSlle Wl i sl g (4l g 53 5 Lt b slapils) (Sles o 5298 dias it s (sla o
25 Lo TY=YY (o 03y 53 381 s o631 (sl jhos a5 )3 (ot ol 0392 J15)55 2 (2 VL cuenl 5l 095
el 6,8 ol yaw bl ) )ub P o 95395 CuSlle wlyw (o Mels sl ol

S Fle

3)Skas CutS o b Sig alis alusy g oy (bl b aw b3y Lol cusl clonyy Kbl 1515
Akbari & Lotfalian, ) o)l ;loj 0 Sily ol cuas » sloaisS s il Jolo dw cpl 5l plaS,n
g5 ololp 1) (335) S8l elgl o3 & (psboas 3,0 3529 SS15 gl 5l (G55UsS slagiuanss (2020: 149
3,5 =Y VI Jiig o YIS x50 9 ad 106,50 335 =) 1l 03,5 i diwd 4w 4 )] o jSohcde g oS >
Celw 205 opl plasl Caand (pl o 0gMe 0dg 30,5 £95 p i 30,5 g5 opl L e 4y B 1 ki
g5 on slass Sl (gl 335 Y tcanlayed )3 (Sl 5 S 0k ygl d52 g4 5 3,5 o PN (alire sl
s 93 5 baas 315 513, 43 50 Joles (Gharib, 2020: 13) caul 0,8 5 (el sl LiSyisT Sloss Lol
— bl sla Sy NxS e 3 (Sl anb b e 5be) (oL e3gime 0 2L 5 (sl L) 50,8
Ewing & Cervero, ) &l )13 (53,8 pdaw Jolge 0y0; 13 0puf g Jhogsl SSBc i ¢ slo (g3ladl
5 Gy Felise sl Shy Gl ()l 5 sl < FSs) (B dﬁ)lf\@-t’?'“ Elpl bl (e 2 (2010
2 Sl =Y 4 Jaogl oyanolS ol ple) bl o =V (S8l Hlyglida ) 1l Wl le &S aie Sl
Sl oz 9y Job 53 ojlis &8 (Jb )5 S oo SbmleSdl S\ glix pas 5 e b)) el ploj S
A wyle B She wle Slad S, S a5 Sl (Muttagien” & Basuki, 2020: 3) (auS e sl

\
oS Cwl 9pe JBgex Gliasaaly 9 SubliNglodiee G298 o0 Siyaebn )5 3350 b Gl lon «SL
4 Wy lanl 3)90 S5 o A s [ SMeteudvgiy bawg 008 Ol b g il 00 SIS e
(Meena & Patil, 2022: 1) 18 oS &M 3 Sdly @l 66 g ygbme bls 5 Sl 8l Sy
2 o] s 5 2 sl 208 s TN 5 VSke 5350 156 i Ay w5 o8 Joe )
5 Lulys —F tadllas 5y00 dilain ;3 odiShiw Comes Hlb, (oolaidl — clas] oo Sig —V adlas 350 dibaia
(Muttagien & Baguki,"2020: 2J%)] auwgs z)b g adllas 590 ddlaio ;> 39390 Jig fos piuw (sl
SIS Gl S capmad el N Joi 53 035 Fly e opred SBIS 0 amd e dll gt 4 oS
ol 013,35 &1 Caliseo liddss bl
\

HAY- YRR (ol o g 0315 pms tid b)) Lyl 63 Shos wlide wlwl s wieo G55, (ow piuwsd glani ) Jga>

g o lyar) (8¢ IFA0 yorurw 9 (6T 5) {I-TY ITVA ((Lluw 9 com ) AV ITVAA (4], S0 g BI55C0 1)

((Fe IYRE Ky g (pgSwislzal) (Y :IFA0 (155 g SI8) {(F0 :ITAY (gole g gum) (T VL0 (], Ko

s pwd &l&w . . o pwrd &l&w . .
‘ - ool S &9 ‘ - ool S8 &9
S5l \ Jilas S8l | Sl
&9y nJl,'.é a2y Y ‘555 djl)'s) Reges Yo- yY- 695
oly 48y O —al5g, duy
90 87 S Ao 9 o Y. Ao
(e A-+) el s)bs Ol
" oo
$9y 0ok 48 VD Oix 2 Yo 0. 4l
slalo
S o3y aBS Y+ 4>l slalo o, 5 b Yoo S| oSS 5 SaSae




(e h0:)
9l AT ae | ST Ae- ¥e- dloxe s biel
(o YO-) (59,8 odes
vo- sa- b oS3l \Weo Aee i loialy bjsel
\ooe | Neer | il s oy Yoo | Y. WS Ol yd el
Sern - dilais &bl
A - e
SHk .
VS - 4l ) Yoo - oo e
Yy - o
Yoo - /»‘9 Loly
u‘i’w Yoo — s
Vooo Ao o I X! [T S y
Yooo Y anl VO« - - 4l \
¥d-- Y- wile 5. - ailac® a8
€. Y. o )
vo- b anl o B ) ) )

— e sl S g &y bgpye K5 ol 5 03505 (st i WellF 4 2 1y Sl eyl lon
(Strufsky, 2016: 56) 3945 o _olitial (slasal by g slel g b pis Suyal 5 clon] —o)bo b (ool
odsde oyl p o' U (Pakzad, 2021: 123) g el OT\J> @ Gl o (st Sl Solodunmw g (348
o) oyl s Gls 9395 ke sladely I 1) Tad jl (glod SIS ladiny Sbly Cavyd mess g iolisy b dg
5 mabre (gilupll 0)ly0 (odn (s 4555 ymg WisJmedl 5000l () 4l Sl i o gl Lol
boad o L o dy oyiaod 30 Tapsa0le ) JRII Llie > (Pakzad, 2021: 217) 5,5 (50 (sloaiey
w075 5 o om J sl B By RIGelsltlig o e d2ly (S 0 & G 3 5 el 4l oy
Gy Jsize 9 ole (adbd ol st <G bl )5S0 Clae wluly (Arendt, 2008: 86) «cusl o o
o]l (5900 ity Faaolsyl 5 S3000lp Bhal s (sl Sl b Comdy 3))
Sloodly 0 o Ko Syl ¢ blige oyl ( loin] (ladSs mpw drwgi b &S Cul cpl Cusl 55w
Crtes 9y b yiw 3PS 1> ] 5| (Wang et al., 2019: 110103) sisws w5y Jls > gacla jobay calise
sl (oSN Jhlos Wiwd dw 3 Jelse cpl pols Bds ) &Sl (gdaxie Jolge Sl 5,8 S buwgs
\ Gl a8 518 aine Sl g (golaidl

.

oAR93 99,

~hrog le | Ol pbml gy 4 gl 5 03 (o)l i 55 5l o Bae 4 drg L G
bl @ dmslye Jols) Slhise clallas (clabuls ldlas gk 5l GleMbl cygls,5 il o lsy98 5 oo

! - Hénard

2 - Baumeister

3 - Buchanan

4 - Lewis Mumford



2 Fae sl adls (3850 o b e mle ddllas | o .l di8)S Cygo VYD Jlo jo ol Sl Sy
ol jeloly (23l YO GIS claodly dadsnge 4 dgily uow 5 o glyouwl Sl oS5 o Juilsy
Ll BdS (295 A ey Sl (b G0l g il ped (655 lgamdily 5 oSl Aslul) (K5

(Y Josa) cunl oy )3

(V€Y (idgi caidl tisle) b pito & bas o Sladudion .Y Jgdo
ORI %0 & Loy 9

e e e oSl e e
X18 Sloy slagsmlS 5l alols X10 e Cengd bawgio X1 | jow sliad slags)lS 5l alols
X19 ke clagp)ls 5l alols X1 | )bo sl pls jlabols | X2 iy sl B 5l alols
X20 Jels Cumen oluss X12 | bl sl jlalbl | X3 | Sinyd sbas ) i Mol
X2L | ogee JBgde> by Cododgize | X1 | Slib SS)k 4 ot | X4 e
X22 5355 Slass X14 sSansly o515 X5 a5
X23 Rl gy glaw X15 e oS5 X6 Sl pos
X24 9ol slacs S 5 alols X16 oo Comen dlaxs X7 Wl lo o515
X25 gl slass X17 | ooy gl ol | X8 B <) (o3l yiw &5

- - - - X9 9955 CuSlle &y

o Wl g (Fu)li b Mo Sl o815 i iy 53 e Ls{h;»'w 5 el s 4l & gl
33059 &yt sl 00 o3lizl o asls s o ks @lfss IR Wlie oyl 55 13 )y iglize Copenl
Cae o lge 45 (sl sy 10) &5 555k 02958 AZNFUCOMY LolS (5,850 b, 5l loaslis &
Cm a8 )3 .l 0l (pgdS 039y odel CowiN, wuxu\&su 295 dmnlio L g o yedld cabas,
658D el g Wbl Jols &S IR0 o VT ¥ Jlinga 8olal &ygody dae B+ diged dlaad b ladol iy
5 JuST I3l 5 3)lg ol slwosly 5 0013,5 g8 ddlipe dagyl 5 52y5 SRl (650 (532040L 5 9 (55l
A s (Y O) ol 5 85l FUCOM sy ol 8 5 b 5 sl 3190 5 05"
Full Consistency «,Le ;| ouis 48,58 FUCOM 4,65 .ol o)lme i (6105 paoncs (sl gy 932 WSS
i) ) oolizel 5 Bylte aSlE (S 5lass ods |y bojlms 5 (s dvolxe el 45 A3 o Method
Gl s i albus™eSasder | Jao (oriwialy) <ol FUCOM Juo a8 e oy o6l (o0, oS
G ie s 5 (BBNIELS o wald (JelS (6)55ks 5l Clysol) DFC e by ool sy g cslalsyg
ool el o B Ws i aulio (S350 (AHP (sloJio BWM ) b onn g s o
b bl Al BIFUCOM sl Glles 45 Syg0 p3 g o0 oliad slallas a4y cond byl 6 s
1l gD g0y 45 0133,8 iS5 dls yo dus 51 165 do Jie .(Pamucar et al., 2018: 1-22) xS e

g e Y, C={C_1,C 2,.,C N} bs) celojhas 5,5 ke dogemme clblno gl alsyo )3
oYL s gy 0 Hlasl & ola)le Sl ganas) &S e (pay 05d 0 pbol bajlre Comal b (a4,
hasy ke onlply 58 00 @5 sl Cuanl JBls Gl oS (lme 4 5 3550 £958 L (S cupo
il Sty (g alps ] 3)90 polie uns 00

C_(1(1))>C_((2))>-->C_(j(k))

'~ Lingo



Coonl (SIS Jlre din b g3 3925 2 (e (Folab STl ol saalie jlire 43y gee 4 K Ojls ol 3 S

(Pamucar et al., 2018: 1-22)
(p_(K/(k+1)) «aumslio coglgh 5 350 0 ploxl oad (canas)y (lajlme o dunlie SO ey dlsjo )

dgi o odliiwl YU (Lol dasly 3 lajlae opl o € Code gloay = oM il Al dgg s

ady il Hlee SO L awlis > C_(J(K)) ag) il jlme SO Cujo (xe 4 (@_(K/(K+1))) (objyl sbojlze (sl
o Sty ) daly 3 (b)) laylae lp annlie slacoglgl oy« ! 4 asb e C_(J(k+1))

x|

D=(¢_(1/2),9_(2/3),...,0_(k/(k+1))) () alal, \

\
\

4y ke oL C_(I(K)) 45 j)sline o o8 sl (glsl) cumal gine 2 (@_(KIKHL) )] w)le (3 oS
Rodoe 4awlis C_(j(k+1))
WWgd oo dmobre T (0_1,0_2,...,0_N) obj)l slajlse sly 5P culpd R&S polie pow dlsyo )
10688 oWy La(» 9 Ll Jig calps ol polie
iy yai (_(K/(KH1) ) oads oamlive (slajlins (lo 5 dunlio o gL i 355 colpd s &Sl 2 gl by
il 518 L3 byl aS) s 0L ¥ dls o )3 00
o kKo (k+1)=¢ (k/(k+1))

aSa) iy 08 )8 1) (o0l Ui by LN el (s p2lEe (358 by 2 ogMe 1pgd by
¢_(k/(k+1))*o_((k+1)/(k+2))=0_(K/(k+2)

iy Glyce 1 b)) slaslee Sijs @l ol polie (e sl 2l e 0ad oy bl ell

\ ..)9@.,

Min x
s.t.

ik Pr/) | %Y
Wij(k+1)

o~
|Wj(k]-:1) WP/t 1) NP k+1)/(k+2) | S XY

j=iw=1,%

WJZO, Vj ) s
e colmDEC() a3 5 TAO_L0 2,000 N ) Gbjyl sbojlee ol polie YU Jae Jo L
(Pamucar et al., 2018: 1-22)
Jod JB s aw (e FUCOM g bl apadlis (g duslone g ool iy oo 51
YO slopasls ol deg)l joed (ool g bt ol EMome )3 (Sl o815 il Jubow glateds (DFC)
9og yawy Cwyd 4 s Olles L g odd gilwodlel GIS Jley > b asls Sledbl claay
& (Sl Jamdlis polde Zonal 3l 5l eslatwl b dn pl8,0 Canl 48 )5 jgo Baios Bud wlwl (g5l ikl
cal oMo o 1) (Sl W81 sl lan 401 (gl am pB 5o il 0030 )5 2l Seil G187 YA Mo S8

sl 00d 48)5 0500 [ COCOS0) 505855 o)l L2 (g pSmanal (Shg) 5l 3905 (2lj)) 9 Sl (0208 5 N>

!~ Combined Compromise Solution



5 P bwg & Al Sy wdlas ool sline @ o)lme dix (pSprenal gy S gwsSsS )
25 0% & ol plml Jolye o5 sl o oliul Jlne (oluss bl 43S Gyt Ll sl (V4VA) oS
o]
reoncs o ilo. JoSut 1) pl8

455 ool byl slp e ple Soprenal (o ple ol mrenal g ile Sl SESS ol )3 P8 (s
o ple ol oad _adilial e (ool wlulp 4035 e ol &S L ple b Cul Hlae (o3lam bl
(Yazdani, 2018: 2501-2519) cusl s 03l L Xij b o] aly> y2 9 X b puouas

xll Xlz s xln
X21 Xzz s XZn
\
Xm1 Xm2 Xmn
\
\

ool i Lo Lo le 3 Y R
bosd oo groile 43 52 g N b Jlo ool (o le 393 (sl el (L L 293 25 2
R N ulm; ni]-

Ny MNgp Nin
_ |21 N2z Nan \
N = . d
Nm1 NMm2 Nimn

Sibedley bgy il DS ©yge wdlan el s L) 4 giledley gusSsS by, 5

s o yilo )1 998 (polide o) orencd o Blo Ty o9l B 4035 gykae VAV Jlo 4 () Loy )b (st

oW Xij b oad wlidie o o pile al)> s 9 X L Jloy maeuad (o pile 2945 03l (LS X b oyl awlps o 9 XL
(Yazdani, 2018: 25Q1-2510) 30 bk o3licl ¥ alasl j) L3 ko g5 51 Lo yaslis (51 .4t e

7., = KaTminy
n;j maxx;j—minx;; (Y }.E).l)
\ g g0 0litwl ¥ dlasly 5l ail die g9 il laasls |3
7, = Ty
n;j maxx;j—minxjy (Y’ A.L»J)
\ Jboy paowas s yile (siloygige ¥ plE

NPV wﬁb\dlﬁ“%‘ﬂ s g oo o3l (g5 g s g 93 Jl ey paenal o ple (s3logige (sl

ool o Smgle ans sly oy o Wajlme jol (g 4 Jb S5 g 30 s Iajlme ligl 3 )L S by

Sy ol 0dd 4B S 0 y00 FUCOM g, 5l Gudod () )3 &S 298 [aseio S 51 6 lajlme 159 1L (9590
(Yazdani, 2018: 2501-2519) 35 edlizel ¥ Lalgy 51 csjbocsson




i ;—1( j Wj‘u) (F oo,
P =% (ni))

loats 35 oligl el ipsla £
(0 alasly) 295 oo odlatnl Calisee dlolre duw | Al 35 59 s (lp

P;i+S;
Kia = 2(Pi+Sy)
K- _ Si P;
B~ Mins; ' MinP; (& akal,
K, = ASD+A-D)(Py)

" (AmaxS;+(1-A)maxP;)

9 oms AlBls Oygod AL S 5 balyy cpl 5l eslatel b pn S a5 3 /0 L1y 4 jlde 388 Aayly )
ool p an 33 ol 59 b daled ealawl & alaly 5l SBaw il cuS 5 sly coles .aﬁfn\d.\;{gﬁgl
(Yazdani, 2018: 2503-2519)@y, Aalys. & oy,

1
= 1
K; = (KigKipKic)3 + 3 (Kiq + Kip + Kj¢) (5 i,

4 axllwo D)’o bbg.\?u

S WD Jlo (g)ladpos psluslys g 0sd aly 198" 08 Jloud IO @ EBRLT (sl 50 aneg)) 1o
wib o, WVIW/A 3905 QA Jlo 3 loads #)b gololp yod Bl colue g 4 YYEYYF awg)l ab
O (gl dpog)l b (6150 SOlaguunds pllas bl .(Consulti\ng Engineers of Tarho Amayesh, 2019: 7)
(¥ adate) (so2d8 <l g () adlaio) dpi> Ol Yol g icn] > adlllae 5)50 03545t 45 (g )sboey 035 ailate
) ) Cool 039y dloxo VW 5 Vol o piay oS bl o

19 3 b G 3T Gl ot e Gl 3T ik 13 ) s g g ) e D g M SO s Al
— — T i

r’,‘ A N L ’{:“ “ , 4

# \ | Yl ' |

k A "] / P By M|

| : T

| 2 b | :» .. - -

) L 13 RO |

1 e + [n { '.I;v‘ |
Ly A M- | Sl s i

LR — [ [ a— RS v
T ST T S s | |l S :
‘ [

N & il egame () i) 30 e e (F Al ot bl one
B o Sl Gl ang )l Ol e 03gane Ayl e S sagame

(VYA o3kl g 25k joluia commsigee 38 lo) el (stisalilaio 4l § ;908 g (biww! 53 dnog ) e CanBign 1Y s guadd
Cou g badly

@5 el 5] ey 45 0133,5 030izel FUCOM o)bine i (55 oronss 5, Jl sl (555 aplons g
ol 03 gl ¥ g Smts sy 55 3 ST Jles5 53 005 pb eagisS B 53 adbi s -
015 apslo  DFC=0) Jsd 8 st o e FUCOM g slslys lapasls g (Y s29005)
Croie &S 03 o] L osel Canday gols b e sglad )5l 55 g Gaivs olg) 9 2Lb Lo o

*-Deviation from the Full Consistency (o ,5;L ;I bl )



0=l 4 bgrpe o a8 g 1YY b ys slas S Aol (asls 4 by ond gl sl Cuetl o s
Cawl 039y o[+ 0 b (650 sdiuws jl alold

(YEY cLidgiy gail wisle) aaliiwl 3,90 SUd 5810 5 13 b @il Cluwlixo 51 (Glaiged ¥y guas

A " £ ) ' ' [ " i : ' i " " o

]

1 Ofetis Numbw <& Tontmnon 1] Cimenen 2 10ntetss 3] Critwrmon & [Orterion 3| Cnturron 8 | Ciiteson 7 | Critenon 8 | Critence 8 | Ciilenon 10 | Citetian L1 E1Tamos L/ Henes 13 Cibenan 140
3 Names of Critees

L)

* Condmon 01 480 T waret | wirwi | winel | wywi | wiwh | whiwW | wwwr wirwn | wiwes | whiws | wiiwe | worwk | weswh | wAiwx |
5= Covelttion 02 40 o | sar | am 6% | am | om | oy | em | sw | om | owm an 334 o3

"

B Cormmnts 1 aceosce | 2000000 | .oo00s | e.s00om | oooceo0 | ooooco | aocoses | osooos | ecoowo | eccooro | aooocco T 2000000 ] 800000 | aoooco
1

"

"
" oFCi) aeeieee |
u

[ SB01-E 853 1 (0088, 000 11| 50548, 5053, | SE0A3, 5153, 7[5 512, 57 F{ 50508, D00, I | SHA3, s, [ G508, 5103 | S150-8, 5 F SN2, Sh53, P LS8, 655,118
M1, SMS3, 17| SNSA=B, SNS3, 750543, 5053, F(SP5A=8, 59537 | S54-8, 5153, IF( SR54-3,5R53, IF| 35341, 5553, F(STS1+5, ST53. IF( US4, SUS3, IF{ SV 34+, SV SR I S48, 553,

#5548, 553, IR SV54=8, 5753, 1] S254=8, 5253, DD NI
N

(VEY gz sl :8lo) FUCOM by 1 (inole o ol dmolxa (339 ¥ Jgur

039 S
RN ez oS
<[+YA TS SR IR )
“[eYY EUCE P

; SN
eV 29 slas )5l alald

S0 | e glais pl5) bt ‘S/- Ve 5055 CoSle &l

1000 | Kon sl oL [ - s ety el

44 o[+ FY @WJBBJ"’U:“Z%M"‘)?J"“
ORA N oYY Sl

l 17 oo )5 55k i 5

S -[-£Y Jasme Conaz olaxs
'/'ﬂi\ s slos S 5l alols | -/-8) Jils Comer sl

3 - ofeys gl olass

4 o) 9 oo <l e 5 ui.e’é‘ﬁ o515 deily dapadls 2l 0y @l 5l

5 alols Lasls oluly 48 039 ) (sbsS 20l sl 48,8 5 58Ty 3,00 sl YO SuSis
VP doe (8555 Sas S5l alols (asls bl 5 (Sl Jeasly (2508 V0 a9 (0 5k VY dlore o
) Sloxe o Simyd (slas )l ) alols (el by ol wdly 1) (Sl Jeuily (508 VY Aloee 5 0 ke
rdin kol asls 4l s Kbl Jawoly piie YY de 5 yieS YY) 5 V8 A0V & b F XY
0o s olsly sl ol polaidl sy 1) (S5 el cp Fistn YO dlowo 5 (p 5inS WA e cs 008
VO alxe 5 (p S VoAl (Sl oo 2t Ll eluly g Jesilly (p S WA dloe g 05k VY dlee cplas
01308 TV a5 05 VY s el o155 535 ol 03,8 S 1y (K815 il 2500
) Sl by (5t VY dlee g 0 508 VO e o 0) (gilyins £ (a3lS il 9 Sl ol




Sl Jawslss oy 3pS YA dles 5 3 i V8 alore o) Cuoud lawgio (el wlwly iledly olaid] sgda
Jidlty o 5 VP o g (3508 10 dlo (b0l 5 (630 6yl (slais IS Aol (clapasls ol
S VO oo g (35 V7 dlxe (S o515 (a3l by g I Jeudly cp St YO Al 5 (p S
5 Sl bl (e YF ales 5 0570 10 dlomo sianon o515 padls ol lactls |y S8l ity
welkaidl dgsay 1y (S8l sl (508 V0 dlre 5 cp e VY dowe ¢ ae Cazes dlasd (a3 ld wluly
Sl Jeilty (e YO dlimo g S VD abre ooy sl ) ol (asls dby 5 Sl
Sty (33 i YO aloes g 0 508 V0 9 F ) OMowe ¢ o (slag,)l8 5l alold (adls by Tl aiil
ol cp S VO alore g cp e VY dlwe (el Cures dlawi g lgls Sl sla jadls wlwly 5\6\,31).»
\

V dlowe g (pinS V0 dlwe coges g e e ot dgiote asllh Gl sl 030t Iy Sl
Sl ol S VY e 5 i V dloxo g9 sl asls by 5 (K15 owilly 50t
3 sl atls 1) (S5 Joudly o 58 VY dloeo g cp it Ve (9363 @Sle il p (a3l bl
gy pgad Olon aSul ly ABYO (clajadls SS5 4 addllag 558 e (S35 (oS5 Jomily Jelow
01535 03l COCOSO0 o)lxe L (658 puoual gy jl 3> &) S8l JE10 sl bld & Mo Cundyg
5l FB Slosly u"l"‘"ﬁ oyl n\:_‘ﬁl o yile JSls @i J e Ll ) J91 Ao 53 jolaie py ]
dx (P Jgds) cusl 03,5 plusl Zonal I3l i solizw! BGIS )léélf)s 2 s ls snds bl SleMbl slaa,Y

(a J9J.>) Sl 0045 ,n‘.)é‘\u] d)L»Jl.o); A s daoaly Pl‘> u...u))l.o J.«S.m: )1



(VY (phgsy slaaidly 2d ko) (K15 Jamsily o2 90 aw K 9 15 ot 1308 5y) L pad L adgl s yilo £ Jgoa

28 O Sl O
oAl
¥4 YA AA4 ™ Yo AE3 Yy Ty AR} Yo ALY YA W " Vo V€ WY Y AR AR3 a A A4 1 ° £ Y A )
YYVY [ ONAYYA | VAFYR | YIYAY [ YAVAY | VAAVY | v WAAY | AvsE | YAy | YRR WAVE | varsa [ ya.-fq | aave - YEVAA [ YOF-Y | Y-AAR | YAWAY [ AVE0- | YYAYY | YOA-AR | VSV | VADFY [ Y-YAR | AVEYY | hay.. \0)a- X1
YYEYY [ OVFVY. WEY - VWAYY [ YVAVY [ WYRAY | ASAe) | YYYeY [OVERY | YYOAY | WYAYR AYS0 YOI Wos | ¥eRAY | YVeYs [ ovaana [ oyeny. VMOS | VEYYY [ avye WoAR [ YREYY [ VFAVY | YYSYA | ASSes | AYSed | V-AVA X2
Y- Yo Y5 ova yarq Nt YWY~ ! . YEYY Y 1Y YES¥ . . vis o- 55 YAYS Aravd ¥ AN . . . . . . . X3
OWYY FY¥Fa YOUF on+0 Y5eA YA-5 FAA- AT FEAY YYYS YYVS I5\a) VA YYYo YASY YY.5 Yavy YOSy Y08 AR ovYD veax )| YR Aaavd YETY FrOv YYSY YYSA X4
VEYY ARRYN Vv AAERY yay AR Aee YA AMZAS \FO¥ YOA Az YYSY ARRNY ! Aans Y\SY VY Vay. Aa YA Yavy \Yvs \ea VOFY AMARY Wy Vevy X5
AR ary MY YYA Fry V¥ \Fee yva AN AN Y5 VY Yoy A¥ ARRR DAY AN A¥- AV Yog, 'aal . wa V-20 Y¥Y oy Veo¥ Y X6
YYYo O ARRN ARRSY ARNrd SYY \lan! Y/ £y \\rzd A VY- AAAN ARG SYY YYaA Y VYAV YYYo WA Y-a. VNS oy AYEA vay AARAS VY. \ta X7
YAYS YYa wyya Aaal Arans Y VYA Y&ea ARAMS Yoy AL MY Yyvy Aras YAYY VAVS ¥ Y VAL yaa VP A ANEY VoA AAANY WY VYA VOAM SYA X8
5

yavy YYSA VAR YEYY Aaard WYAA YEYY ARR oAy Yovo YY-A VYA Aazat YAVA A5 yYavs £Yva YT \\“\d\ yva. YMY Y% Aabal Y¥va YYAQ ARERY Yiv. yyay X9
SYA- Vi FYTY yyaa YEYD FIAY Fra. OYY- Yyyy oYs. VY YEAY Yo - V&Y AYYY oMY MAY Atzax YYvYy Yvor¥ Yav- bee¥ ¥ASY AR A DAY Yaas YFVY Y ¥ X10
SYA- FEVY FYoa YYFY VEYY 1.0 F¥a. ovf. YVY ov- ¥5.q Ysey Yo - YADY AYDY ¥aA A YA Az SAFA Aran) vayy SE.v Fory a0\ DeAY YADS YA TEVY X11
3 VAY o o £\ YEVY - \qy 5 5 Yy - 5 5 5 5 S S S 5 5 S 5 5 S 5 5 X12
A YYY- Vavy WA YIVY VY \O0A VAsA YIVF VYAY YYAY YEYO A AR vy yyay \ovs YooY AT AT 20 \ARY Yoy YYD Vi VADD V\0A X13
Y5O A1\ VEYQ aay VEYD VooV o way Voo V-¥A VADA VAo A YIVR V05 Y.y Vv VAdD e yyavy MaA WY VYA 1) \YYE W) a-A X14
\YSY yeay \7a Yo Voo VEAY oD WY WA \Zas YYV- Wro YA VYAS Aoy |- a¥A QY A 1ave vy AYVY SN MY AV sov oY X15
yaa YAOA IV Yoy yovy ¥as. YAD YYD\ VYN \$e OO¥ - VA . AYY AR)A) MY YAy YYFL way YA OYA W . IS . . . X16
0y vy YVHR ATRY Firavy OVA- Yiv. Aaate \rard vry sEOY \ A5 Y¥Y YAMS FYM SO0 YEYA 14 AARRY YWY YENY FIYA yyay Yao- YOYA YYFA AR X17
AYVA YoA WS VWAY WAY v£.a IS\ 1£49 5.0 ¥Y A Yo . ia 1A V-5 yov 8- a¥ VYA Va0 Yo W Ad wa . . X18
VAYA 74 vy AaVed YisY HaY VYYA yas ASEY \\iai \YAQ AVY \‘“ﬂ\‘ AP ¥.5 yay ANlal |- AR AZ ARAN AR Y55 YY¥ Yo lald ADA .4 y¥a ovo X19
Yory VA0A VFFa YAQY YAAY Vaay AR V¥ YASA LAAAY Y AN Aaard aYe FHIY AAred FYva YVA Yy YN \tat Y-a¥ AIS YYYY Yoy YOy WYY YYey X20
\Ye¥ VAD- A\ird 'z 55 VA-Y Vob- W YV¥Y YOSA yavy Y¥AS YY§. YYos VY YADD Y00 ¥YVY Yy, Faal YEY- YAM i Vasy VABY Yoy VY YVA- YAAF X21
\avY VY VY Yof - ov¥ W AZaY YA VoY J \A~\‘ £\ \ary Yo- \id YV Y0 way aA- AN Y55 YYF VA sey¥ 0¥ VY Yoy Y Vs X22
b2l \rzad Y1 Yy Yo-5 Y.y FEVY ov.s Arary OFA YA Y Y¥os YA YYAY A YaAY Yosy 243 Yay. YYaA ¥av. ¥OF) Fivy ovs¥ Aara YA-Y YAS - X23
YYva VFoo as. YIFY AAZAY OAD VFFQ Ve AQ \FFA VoY A¥ Aty WYY Y VFFQ wod AARE YYFA WYY YeAY Ya¥ a4 £ VeV \-YY INYS oY0 X24
YA YAYA aay yvas Yooy AYSY YASA ARARY Y)Y YOM YFA YV Yy VAYAY [ oovad (AN Aranl arA AV AYF Be5Y ASEY ¥5e¥ Yevy £ VA Yave YAQY X25




(YEY cLidgiy gasl wisle) B as b sud Jloy ow ylb 0 Jgua

PERERLTEN L Ol
oas L

¥4 YA 4% ™ Yo £ Y Y Y Yo ALY A 1% " ) V€ )y 'Y " Ve a A % b ° £ ¥ Y ]

Niaad Nival -I¥vs Niais NINYS Nivat -Iyya ¥V RARY N IRY/S A -IfY0 Nials Biaat HANS S YR ee o5 <AV Niald NN -I¥YY Niia% -0y, -Iyey AN Nia) -y Riral At X1
<y /vy -1\vo -\Yo -ovY -IYVE -/ysa RN | el BAISY AR DALY IvE- V- oo | els8A YA Niars Rir -IYYE -/nay Niarg [\ N - AN Niaa) PA pANZY +/-aA X2
-IYey o[-5Y -ISAY BANSY -IVVE -I¥A- /oA A2 /s -5 /-5 SN\EY HARLY fen fen AYYN /-3y vy +/00A -Ishs [+N /00 o/ fens ofee “fe- ofee ofee X3
-/ovy -IYSA Niiid -5y A2 DALRY /YA A7V IRYAVZ Y Y1 414 -has /s -ISAY Biaat WY | eIvas <\YE NAVYN -IYF vy Ninat -Joo¥ <1858 15 Ay YN | IS AV RAYY X4
-/yov DAA) pAYa% Biag -/ay /\a A S o[eYY [\ | -IYAY J£FA oo -eve Iy RAYSUN YR AN -IV¥D «IYFA Y </YYY -Jsay /£YA -/YVA Niire Y. IYE RAary BiVas X5
A2 -[ov. - oYy <IAVY feen -Ivvs Niats VA« SOV | -/avE <Ay +/AQ¥ BANat SIYO8 | e/R0V | /¥AY DA <EYE -ov. <y STRA | el Vee <[5\ RAaRY - [5Y. -axy A7 AT X6
-y -I5YY [Ae- <A ffe AE RISEY YAY | N .55 N -Ivas AR -f0. SAM | /¥y RSN ofen - /5% «[yov o /A Nials A NN By SOYY | e/AY S5y -[ary X7
BATS sl vy [sAY </YYA BN -/ Niard /e </¥FQ <[aay - Ivs¥ ofes «Iyos Voo oo /¥y o[y [0+, BAA I8y /3y /Ay Rian /vy /ooy <Ivan RIS «/avy X8

5

[oFA <[AY ANV <IVAY -[ray </avy <IVA < [FA PANES <A <[AY Voo «I¥0. fes «looF <[¥AA Ivy. <Y - /5%, RAval -Ivay -[o0¥ IVEY i <A «Ivoy <Y QNed «JA¥Y X9
/52N If\o -I¥50 s IA-0 Ninai RAYY A7 T IRRYRYA ol BRI /530 <IYYA <IVAY Voo fen DANR “IEEA <IAYA RAN -Ivov IYAY -Ivas -/foF Ninal ALY SJEYA | e/foy BAdaY RAYYS X10
-Jovy -Iyso Y- -[s0¥ -5y SAY AR SVEA | lewy [ evsy -Iyos NAREY N V- fen AN . Iy RATSY RIS\ NAN -I5AY /0VA Sy DAY Seve | oe/vay 2N [oAY X11
V- /A¥A Ve V- feen /2 /YD SYAA [N -/a¥o V- ee AN V- V- V- VS Ve Voo Voo Veoe \/ V- Ve Ve Ve V- Ao Ve X12
-/$V0 -If\0 RIS ofen -/¥Yo (NS -/fa. SVAY [ VYA | eJaod -/F2 -IAFY -/YYo RAZSY V- -y WEAY /+\o -y /A vy NANAY DAY -/62) -/o¥y BN -5y oI55 -/AaY X13
-/$F0 -Jovy Y fen -/¥OA <IAYA 5V N7y N Y2 S Y2 /2 -JooY SIAVY AR Syoy | V- -IYOE -/00- I\EA -y BASKY - NASYY - IV¥D -/508 -Josy SoAd | -IvYY <ISAY +/ARY X14
JfeY .55 <IA¥N Ninad -Iyay NAVY -[554 JOYE | o/FaA | e/ssY -Jove <IA¥- VA Wy VL 5\ -Ivov feen Vo Niary -Ivvs DALY <IN -I5\0 <MY YA | eIAA <IMY FAAS X15
NAN JEeA Nisad -5y Ve IYAY Nira% VA |l -Iyo- Nidat -[YY vy /-, [ a/AY- Niaid -IA¥D -/00% Niard NAlYS -/FAA -/-Yo [\ fens [ | e ofee ofees X16
JIAYY -[00A -[0VY -Iyoy Voo -IfYY RYaY AR YA o P YN -/fay ey -/ary AN 4 YR -fov. RIINY BANLY Nina% /200 JIFVY <IN Biary -Joss Niaat -/¥af </EYA -/foy AN X17
-Iyos [N <IYAY RAYN Vooe Bian) <I¥AS Ivyy <I\s5 <I¥VY PAYS [\Y /Y% /+A¥ e DALR /00 ARV /vy <I\FY [Y5 P4 o[-0¥ o[5Y ofexy o[ay o[exE ol ofee X18
RARRY N -Ivas RARYY oI¥es -[AFY Niard N AT AR Biza) I8Ny -IAYD }n \ -IvEY Ve NaR -/528 /s -Ivoo Nired vy Binas < IAVE -/5Y0 <INy - IYAY <[A-Y <IN BAVSY X19
Birat AN DA\rd </ - ooy DA AV 4 DAL Y/ ALY sff-Y AAN -Ivar Ve ofen RAVAY NAary AT A2 Nians -IyYY RS -Iyy. NAYSY Niral Niard -/EVY [+5+ -Iyvy X20
BAla) -/ayy Veos -/00A BA\a% -/ava BAYA) BALE F/S <IAYY VAR -[AY Bi4rd vy AV | Y- -/508 -I5YY /A Nivas VY Nzal /s HARLY -/ayy -V A -Ivos -Ivay X21
DAY -/¥Va -[0+) R/SLY ofeen -IVYA IYYA WY | -/vas LN \-/m“ ey AT /Ao V- -IYA- -IVYY RAYYN -/ovE -/FV\ Ay /AOA -/avf N4 - IYAY I\ -/avy RNYN -[a5f X22
-ISAS -IvYY -IYEs <Y <IAFY IYEY -/yay JEYe | AT </FA -fyay AR SIAYY Ve s IAY- Nira% NAVN YA Ni%as NASY: JIA¥ IYAY Ye¥ <IYYA JEYe | -/vor NAA NAN X23
RARYN Ra%y e Riv2 NAAA) Jars </Y\ B2 P YA ¢ A R 2 IS 1Ay Y. -Ivya V- -I5YY -J5a. feen -Iv¥o -/yva NA%RY -/¥a. NS NN <IN WA vy /Aoy -/200 X24
IEA e V- IS o YN SIN¥ SIAVA | AR | /AN JAYY -IAfD . /-3 SEYD | eIEYY NI NASEY JEM -IYFY NiZa) <IYYA e SV <IAvY JJovs | -/EYY vy <IN X25




Jgds) cul a2 Cps oad Jloy o yilo ;0 FUCOM i, jl odel cands (39 dajadls giloloy 5

ol o plo Gl (dm 9 o0 oliel (lg5 9 035 B9 93 51 Jlo el (e siloiigiee sl P

gy oIy @ Jloy pupile G dwyio Bjline (gl (lg5 4 LS 9 99800 @38 Basline (gl 3 JLSe Jley
(¥ Jgi2) s gige e b sl s

%






28 O Sl O
oas L

¥4 YA 4% ™ Yo £ Y Yy Yy Y. ALY A WY " Vo V€ g )Y i} Ve q A % b ° £ ¥ Y )

-\ -\ [y /+Vo DALY /-y /-\Y /-3 /¥ /34 /-3y 1+ -[eYY /-y /s -[-¥0 [+\A [-YA [\ /-0 [\ DAY [+ V% /3 /-3y /1§ /+\\ A\ [+ X1
[0+ -V [\ /-8 /¥ /3 /-3 /Y- /s /oyy /+¥\ /-y -[-0v 5% ofeey -[-¥Y 1814 -/-¥0 /-5 -feyy [\ -/-Y¥ [+ V% kYt /+\o /+¥\ +\A I\ [-¥ X2
Y [oo¥ /YA [e+A R B3 /oy /-00 e /YA [ooy JRRY [+ e e A RAY A IR RN / AR ofee ./.s. e e e e e X3
[oo¥ /ooy ey [eo¥ [ee0 ey AN [eeY AN Jeoy ofeey N Jeo¥ [y ooy ooy ofeey [0 ofeey /¥ [ee¥ ooy ./.‘e A ofeey AN /oY ofeey ofeey X4
[o5 [oe¥ s [o5 foox | ole- foox | efes oo [o-¥ Jooh | olee [ea 5% [y /A [oo5 BN [ /43 [ Y J+-A [+ /¥ [o-h [oo¥ [ [oor X5
A [+\\ /43 [\ ofees [\s e /¥ [\ [\ IR [\ [oey /-0 [+ ofeN /o e /Y [+-¥ Y AN /¥y /o3y [+eq [y IR A /-3 X6
[eev [+\F [3A JRAYN [eea [+¥Y IR\ [eea [evy [4\0 /N8 [\A [+o¥ A ofeyy [+e¥ IR\ ofeee /& RN /Y I\ RN [+\¥ [+\¥ [y [\A /3% [exY X7
ooy [+\\ /3y [+\\ /¥ [+ea oleN /¥ IR\ [+e¥ e [\Y ofees ee5 o[\F [+e¥ [eA ofeen /+N /%y IR e [y o[y [4\Y [+eq [y A [4\o X8

- 4

[+« [\Y [y [+\\ [eea [\Y /43 oleN IR\ [\ [y [\¥ [+e5 ofes [+ [+e0 A [eeY /499, ofeen RN ofeeA ooy o[y [+\\ [+\\ A [4\Y [4\Y X9
IR [\ JAT /exy o[oY¥ [+\¥ [\s [ev+ ooy [+¥\ IR\ [\Y o[y <[V oo o[+YA Py /¥y AN ofexy [y ofexy RN [+\¥ [+\¥ e+ IR A JRXN X10
/-xY /3N /++A /-xY DALY /-y A -V [+-Y /\o [\ [+¥ </-YA BA) /s ofoyy /-3y BN o\ By /-0 [-YA /+¥\ [+-Y [+Y [\ [-\Y [+e¥ /ey X11
/-5Y /-0% /-5Y /-5Y ofees /-5Y /-0) /)& /-5Y [+08 /-5Y [+5Y -[-08 -5y eS| elesY /%% gv /-5Y /-5Y /-5Y /-5Y [-5Y [-5Y [-5Y [-5Y [-5¥ [-5Y [-5¥ X12
/-3y /-3y |\ ofen /-8 /-y -V -exY /Y- [\$ /-\F [+Y¥ [+-5 [++h | /YA I3 he V¥ feee /+¥\ /-8 /Y ofe¥ /Y- /Y /+\o [V /) [-\Y /-0 X13
[V /\& /\a fen [NF /-5 /)& -/-Y0 /Yy /Y- [\ DAY [\Y [\ /oy I [\ /-0 /-0 o[y /oY¥ o5 /oYY /Y- [-\A A /-YY /+¥\ exy X14
1514 1844 /-0 /Yy -/oY¥ /.55 -/-¥0 -/-¥o 1YY | ee¥F /-4 e [\Y VS 7S ey Y A /-0) ofees /-0) exy /-ov /- [~V [oF\ /+08 /-ov /0¥ /-8 /-5y X15
[+-A 1514 /-ya /+¥) o[855 /34 -/oY¥ /¥y [oo¥ | elevY /+\o [+e¥ /oY N RN /-ya -0 /-y /eyY [\ vy [+-0 e ofen /e “fee “fee feee X16
/-ov /YA /-y /-Y¥ o[- /oxy DALY [0+ [Y8 | e/e¥Y /-y fayo of-5¥ [N | e /¥y /-¥) o5y /-y o[58 /-y4 /-5 /-Y¥ /-y /o 1814 [oxy ooy [+\A X17
IR g 1o+ IR N [-\Y /Y- /YA /+-a [-Y0 /+-a ofee /W /¥ ol [N [ee¥ /N0 /¥ /v [N RN /ooy /ooy [ee¥ /ooy [+-¥ ofee ofees X18
/-Y¥ /-¥- /-¥4 /-3 /-3 /-ov DALY /-¥- /-Y0 /+¥- /-y /+0) I8\ /-0 <[5 /¥y /¥y ofees B4 /-yY /-¥f B4 /0¥ /YA /-0 87 /-¥4 /oy o/-0A X19
[-YY [+V¥ [eey /¥ IR rd [-\¥ [++A [N Y5 Wb YN he VR e [oxy /+¥Y ofee [¥5 BN [-¥¥ IR\ /e /4o ofexy [+\0 [+ [y /¥y /Yy /ooy <[\A X20
/+v¥ /+v¥ B4 /)0 IR [+Y¥ /+v0 R4 Ay ofeYY /YN LAY IRARY R4 [+vd [++¥ [\ [\s [evy e IRV IR\ ofee [+v¥ [+v¥ oy~ [\8 /v /vy X21
JRAYN /+vY [+¥a %5 ofeee [+¥¥ IR\ R4 /-0 ~/~\“\\ /¥y IBat [++a <[-¥8 [-av [\$ /¥y IRt ey [eyy B4 /+¥a [-av [+¥Y /+¥0 <[-F) [-aY /-¥v o/-00 X22
ofoxy NS [-\Y /+¥¥ /¥ [-\Y [+\¥ [+ A /Y- I8\ [+ [+¥- DA 7N YR /-¥a [+\A /-¥0 /-0 /¥Y [+ AR /A [\ /W +/+¥\ [-\Y [++A [+ X23
/o)) o/xY /-4 I\ o/ /-¥¥ /¥Y [YY | els | Y oY\ 4% [oeY oexy /x5 43 /Y0 fenn /-xY /-3y /-xY [\ B3 /oYY /%Y o/+YA /-YA 28 B X24
R [+ Y R R Y [+ [+ [+ [++A [++A [++A [+¥ A [++5 [+¥ S [+¥ S [+¥ S [eo¥ feen BN [+ [++0 [+.5 [++A [++A X25
o IfAS - oYy /£aa 650 I RAA SOYA | -/ENe | elavy JFAY -/£50 /000 IS JFED | /OFA -Jov- NI Jova RISV A -Jovy /o0 -/FF8 /$YA -/faF NI Nias /£ Si




2 +e 9 of o . P
(YESY cpirgsy sraidl :idl) Sl 9590 i sile ¥ Joun
PERERLTEN Sds Ol
Ao
ol
AR YA v ™ Yo A3 Yy Yy A Y. ALY A W " Vo k3 "W Y AR B 4 A A4 1 ° £ Y Y 3
-/Av¥ Qived Qived DD faay RV Bitas <35 </ayy ~[AYA ~[Avf -[a5. ~[AAD -[aas ofens Ve «/avs -[aay PR +[AAA -[asY «/av¥ <Ay RIAVSY <[asf RAVSN <[asY BAved /0¥ X1
-favs <IN +IAAY -IASY AT AN <A DA feen RN 72 RANNG «IYYA -/ava e <y <Avy AN NAYN -fav. -/avy -/AA- -[ays Ty -/avs +/AD RANAS AR «/ARE +JAFA X2
RANYS ~/AOA L/ava .IAY pAvYS </AFA LAY Voo ofees “/AA- LJADY A ECYY oee ofeee LAY «IYAA SAA RAYIN +[AA- L5V LIADY ofo N \/ B . B . sfeee sfeee ofee X3
\
/Ay RARW «[aay /a3y Meoon -[aay -[aa¥ <[aas DAY -[aas -[aay foes +[A3A +[A3A DAY -[aa¥ RARNY e -[aay BARK /320 -/aay e QAN [aay [aay <[aas -[aay -[aay X4
RAYNY [as¥ <[AsA RAVNY AN DAV pAYAY <[ary <Ay +[AAY RAVNS foes <[AAY +[A3A <[av. Vooo [3AY -[aa¥ A RARNY Ry /aay QAN <[avy -[avy QAN [avo -[avy RAYON X5
[AA¥ BAYN [AAY /a3y foee RARW <[AAY DAY Ay +[AAA +[A3A +[A3A AT <[avy RARKY RAVNN -[aay [3AY BV [as¥ BAas -/aay Nooe RAVAY <[AAY -faa. +[AaA QAN -[aas X6
[av¥ RAVNY RAAW AW RANAN RARRY +[AAA AN Veoe [aa. /Ay AR AT +[AAY Vooe <[avy <[AAA ofes -faay NAE “axy [aA- RARY RAVAY RAVAY AV RASY RAVIN +[A3A X7
AN -[aa¥ RAAW «[aa¥ <[avy -[aay -[aay <[avy -[aay +[AAY /Ay -[aas foee RAVNS Vooe AN RAVAY NAVAL RAVSY Javy -[aa¥ -faay Ay -[aay RASY RALNY <aas -[aay RALKY X8
- 4
-[aay /a3y BALKY /a8y -[aa¥ RASRY -[aay DALY Veoe Ay +[A3A Vooe RAVAN foee /Ay <[AAY [aas <[y DA\ J IS [aas -faay /A RARY Ay <aas RASY +[AaA +[A3A X9
~/AAD -[A5¥ ~[A0A RIAVAN RYARN <[5 A5y ANA RARA AN <[asf <[A¥A AL Voo ofees BARYS s/as QALY a5 <[AAA <[a¥a RALE <[asy AV <[aof RAVSY <[asy <[a¥y -[ary X10
-/avy ~[A¥Y -[ary <[AAY <[AAD <[Ary <[A¥Y <[A0A A BAVALY <[A¥s <Y <[AAF Voo ofees RIARN Aoy JAAA BA\rd JAVAY RANYA «[AA¥ <avy AN <[AYA QAN AW <Ay A[aey X11
V- [aay V- A feee Vews AV <[AYA Vews RAS\Z Ve Ves [aa¥ Ves Ve Ves \/...\ - e A e A A A A A A V- s X12
-[avs -[avs ~/AAD ofes RAYN <[aa¥ <[AA- <[aa¥ RYARN <[AAF <[AA- BARYA BAVALY <[ass VR xS BAA- RZVAN RARN RAYSN RARN <[a¥f <[aa- <[AAD <[AAY <[AA- <[aa- <[AAS /Ay X13
AN RYAVNY <[AAD ofee <[avs QAR QAVN <[aay BYAVAN AN <[AAY <[aa¥ <[avy RAYZN Veos [R0A «[AAY <[a¥s «[aay <[avy «[aay AT RYARN «[AAY «[AAY <[AA¥ DAL <[AAA RSV X14
<[A¥y RAN74 <[AAA -fava <[Ayy LYAREY <[avy <[A0A <[aaf <Ay <[asf <[AAA <IA “JAYA Vs <[AgY «[AAY ol «[AAY AN «[AAY <[avf RYAVAN <[AFA <[aay <[AA¥ <[AAS <[aay RSV X15
<IN Ja¥y +[A¥A RAYAN Veoe AN <[avs AN <IAY- Sary BARIN <A RAVNN - IVOR L VO QAN <[AFA NAVAY <[5y BAS <AVF /200 < IATY 72 feee -Ivva X16
[AAY /a5y /200 PR Veoe AV <Ay [avy BAlad a5 -[aay A RASYY - [AFY ofeee ANG -[as¥ faay BAS -[aay AR BALE RAVAY AT [afo <[AYA AV <[AfY RN X17
+[A¥A Javy RAYNY <[A¥A Veoe <[AF¥ RAYAS +[AAY <A A5y <Y -/Vay 2/AVY IV eee DA IAS- NAVRY IAVY <.y <IAYY DAV QYA INsF <IAYY - /Ao +JAFN X18
\
PN A BAYN PR DAV ALY -favy [avy AN AN RAA RAVAN RARLY +[AAY Vooe RAA AN feee <[AAY AR NAVNY <[y -[aay [avy -[aay RAVY <[AAY RALNY /Ay X19
[as¥ Bilas AN RALNY -favy DA RANEY DAV [ayy sy SN v QAN Veoo ofeee RARRY <[5y -[aay -[a0f [aA- NAVSY NAYIN RAVS AN -[ao¥ [asy RAYZ -IAVE RV X20
+[A3A +[A3A V- AN RARRY +[A3A RARRY Veoe /430 <[A%0 w/aa¥ -[aas /Ay [asy RARRY /200 RAVAY RAVIN -[aay -[ave RALNY -/ fene /A2 /A2 -[aay +[AAA -[aay -[aa¥ X21
\
A <[a¥s <[asy <[AAA ofeee RAVNS RANAS <IAY <[AAY L SN <[AAY RZSIN DAY Veoo <Ay <[AAY AN NAYSY +[20A <[AAA NASN) ALY <[AAY AV RAYN) RASY RAVAY +[A3A X22
[AAY <[A¥A A «[AA¥ <Ay <[avy <Ay <fas. <[Avy RAYAS <Ay <INy DAY Veoo ofeee [a8. -[aoy ALY AN <[AAY <[avy -faa. /200 DAY <fary AV <[ars RANEY /avy X23
<A «[AAY -[aay [as¥ [ao¥ <[A3A <[AAY <[AAY <[avy - [AAY <[AAY [aa¥ <[a¥y RAVAN Vooo <[AAY <[AAY ofeee RAVSY NAYA) RAVSY <Ay RASY <[AAY ALY NASN) NASN) -[aa¥ +[A3A X24
-[aas RASKY V/ews -[aas <Ay Nown RASKY RASKY <[A3A <[A3A <[A3A <[A3A DAY <[avs RARW <A’y -faay <[AAY ALY AV ALY <[AAY ol -[aay RASRY AN ALY Ay +[A3A X25
YE/N-Y | OYENES | YEYSY | YYAYA [ YVadR | YE/YAY | YENA- YENAY | YV00 | YENE | YEAYY [ vVveY YY/YOA | OYVIVEY | NS | YEMY [ VEAYY [ Ye/fY. YE/YVY YE/YYO | YYASY | YENAY | VAYER[YY/fY | YY/vY- YYNSO | YYXOX | YIYRS | YV/YFA Si




(A Jgio) o 0333,5 25l o] g0ome 5 418l g S8l yolio 55 he cluslxe plool |

(YEY cLingi ail 2isle) Si g Pi yiSTas g Jslas palie dmoloxe A Jos>
MaxPi | MaxSi A MinPi MinSi X (Pi+Si)
YE/EVEY -[oY -[o VO/FEYA NAa YA/+N

(F dilaie) opd8 g () adlate) by cdl Moo (S5 w5155 uwuily (i a3 2les 45 5 (g 0ol Cany
{7 295) (3 Jgin) ol 05 Sl duog s

(VEY gy sl 2dlo) alod (gaad ol yod & aillin ©)p00 By 3 gainad, A Jina &

S, | K| as, Ke | a5, Kb o, Ka | &
A -1 V¥D A RN A Y A vy \
\a LIV V4 RV V4 <[-AYV¥ \a 13y v
¥ <NV ¥ X" ¥ V¥ Y sy ¥
W <IN AY W R W R W R ¥
vy Ny | vy exay |y o]+ R vy R 5
¥ ey | F R X RN T RN s
\ .INay \ A { INFE \ RN v
WY ./y-a4 WY R WY 2/ .Avd Y RS A
3 -IVNE- 3 .%o WIEh 3 Y5y %
YV Lary | vy A | v VY Y R Ve
\F AR A \$ /¥ \$ [+ Ve «[-Yov )
vy vy |y La¥as |\ VY ) vy R WY
X MY | Jesey X R X RS W
o oIye¥- vo )} v ] oy o[- AVY Y. RY Ve
Y INVAY Y oA v NYY Y R \0
Yo a5y N o YRR Yo RS ¥o R \$
YA avy | ova SR | YA JJ-5AD YA R W
> LY > ¥ > e 5 R A
¥ Y ¥ R ¥ IRy ¥ RS a
\ VA | .o¥ \ R \0 R Y.
Y AT \ o[o¥eF \ AR \ ORrat vy
vs Javs | v JXAY | s R vs R vy
vy A | Jevas | vy Y vy R vy
o YA Ve X Ve oIN-YA Ve RS Ve
A 3 ya . ya . A . o
5 AR 4 R s VYA s Lovsy vs
W Jyedh |y R W R W R YY
A N VA R VA oo ARY VA Ry YA
¥ Vv | Jvan | .[-ASD Y RYY Y




1.

(4

3

%

%

T
s

0995 2 (a0 ang )l e () alllaio) w9 (£ M)wﬁw‘e‘b%'ﬁ il gy ¥ pguas
YE+Y (g sl :3slk) FUCO
( R & -\-;\)

obe (:\% adale) o il @Moxe j

8135 Jruaily iy p> dloe ¥ oS (S8l sl
2 Gl 0505 #Blg ol s (Sl Jaily
VoS (Sl il digg 50 dlore ¥ o8 (LS (SB15 iy
l@gﬁs@wwum)wmmumwm«%

gy Ao VoS (s (Sl illy gy 5 dlro
digg 3 dlome ¥ g 0k (Sl Sl algg o dBrg ¥ ¢
gy ) Alome ¥ lea WY lie I (sloz adlale) masd sl
2 e ¥ chuwgie (S5 il W

Lol 04y

N\ 8 5 o
fo Joloo (U5 b (obaptus 9 agsby) 45l b jeed (Saomn b gloj o2

Fopon a4l ioljdl (oobaBl 5 (duner ae Syt o Jlie (1S
sy slagby) jl g el I3 jlaiae |y (S8l g (A orlaidl - elaia] Jelge
5 o815 Sty oo ool gl sl dtar 0jpe (Sl sloodls (s pglaen o
1, (K805 iy o 0350 (sosS asmss) 5 (o late) 5 8L 5 (S, o) 200
0 YD (slayadls Jdow ol pizen il Foke @i O 4 Cund by Ve
(5371 § 5)5 ()3l eobiyg e SLid slag )8l ol (gl jasls ulsly Moo 2 5> (Sl oS5
JBg o> by Cod odgazme (Jold 5 oo Cumen s (o) Cund bawgle (Slaidls o515 plae (550
slogadls (elaly g 039 (S5 aidhate) e 8L 4 bgype jlgls Sl g ples g e aw 9)395 s (ogee
Siloyhos &5 S 0 (el Shdied Sl alold (pls 5 Sl (e ((Siap glag )l 5l dlolé
SE Jeily (n 50t 90998 Callle diliw g (JSune g (umen @515 (Sl SUSHL 4 (o dag )l
I oo gy gugSsS Jae 2l ) Job @bt (ululyy ol 039 (o adlaie) (0335 Bl Moxe 4y (3laie
Sl Jsly (ot SIS doe gy 5 039 VA 5 VA X A0 Y (laale 4 bgiye (Sl Jesly (S



iblS Can 0 35S e e 2N GLL 3 sl 63 V5 VY Ve AV YO OMoe 4 slaie
1ol 0033 ,3 1) LD Oyqody Bun Mo (Sl (o150 sy
Jd s a8 8l D YA 5 YA FF OFF S 0 (Sl Jeowily ialS s 0 adge o b (pali -
b b1 a9
Sbjiskd 9 3b5 (SB35 Jeadly (gl ©oxs )3 g )8 ool il -
Moo 5> (lled g G0 e clag IS )L ) g )8 (il sbe £ 3 8 S -
o8 8l OMoe 53 (B llad g 43 293 colodly (sl e jlad G JEigJes iliste (sladigS Cun)lS —
OMoe (Sl Jouily slagajlior (S Cae > (Sgman i saylpl g (o8 sl Jse | BBy -
o1] loj alado 33 Tyt
] \
&be
SR S5y 4l g G0 IS Srwa Loy 5 G Loyuls dan 5 St sldBe . (WWAY) . ) eyl -
85 b 3 ol GlayBloss lad 9 yg Sy 2bid Jilos (VRY) . pdiots B, g dacm (msSieljal -
PNV (V) W (sl dewsi o L8]z
50 ol oliel (Y daz 5 o peito b odondispor ot ] el Gl (1120 My Syl -
&I s
3355 Cypde dy (lainl 3509, alie 4 (b (SLaS (S )pasaginslublyodly (IVIN) 3sks (il 5 (e g5 -
NANEY (V)R o/ Sl cloiogy (e G 42 il s2)90 490))
G Sl 1 oges g o> sl gl bl (WAR) ylojadedioysy (s g ployl o (Mo s jazms g0 -
FO=00 (YV) W i pole 5 laitar pudigo {0305 )13 08 i adlate (63590 aalllan) (50 (30
9 JBgder Cumdg g o) )8 ol pldistlal; )y (WA oo LIS g e jtee o) yigee gl =
IFFNTY (V0 N regpsd G de e (30 olall ()15 @oie 106390 adlllas (0 S8l
ot oyl ks (el B ylol 1) 1 by 13 Lo iy s (V6 ) oLl 1S -
RN OB (ol b CaS ) ¥ il 0 o Ayl s (V¥ +) oliiler IS -
S oolatl b (s b )> By felaliad 4 g yiwd gaw Juloo (Vo) e (e g (s Lild) cdon] an g -
V=) (F) VWi o (30 5 pole (6 A dllale (SgSine (sl oo taslllas 3)90) A JuloS b,
ool o 585 SSBANSS GES Ty sy ITRY) yilie lelygl (et 5 Loyhen (g gms ¢ 2o
2 FORW) & gl lollas (sl s 35 m allas 3,50) AHP Jus Sl kil b 505 S35
Sl QWA G o)) sl ppmeplSe Jie (Ahb (ITAY) e (Il 5 Lo e o 2 Ml sanss 03l s -
(ON0) Y& [e) (b B ol )y W ailaie singh 3)90 (e Cupde 309y b s ()]

No-iva
5 o) Slillae 3B3) (Sus g oyrej o lojl ccomed slocgpyl5 il (WVA) abiso ¢ Jilus 5 Guime o> —

ey (GlS) il SleMb] i 1 (650,00 b by liw o dlune b Ko (WA L olods cssle g 8L ¢ dume —
SAYY (¥)Y o (bl odigo (cudy 9> adhaio 1350 aslllas) AHP 3o,

2 AL b S el dble glcwla 5 JBade Sk @il bl (VAY) S penS (e -
FAYY () ¥ ol (il 5 (splazo ale yazd] . (g yls0ly



3 oslitel b oy Sl > plae aSud (A8 gy (VF0Y) baidel edls 5 des (ol eze s palb sl
Fe=YA (P) K8l g o lallls GIS

owige SB35 (S15 g bgpdgs (pwdin Sluogad daily (cw)p (Vo)) pledl (Bl g G 030l (e LuSE —
XN (V) YD ¢ s s as

Olsisa Mo ugr Ll Cosli iy 3 laloe domne (2SS b)) (YTA0) epe 155 5 Dl (Sl -
N0 (VA) B gy ol Agpiin 2053390 Aalllan g sl 5o

A 183590 Giody ol ke ol 9 (Kb S1pe (ST (aldd oo (11R0) w0yl ogans 5 e (3Ll S -
AYMN (V)Y o puolidpgs (sloging i

oleile) 198 ©)l39 205 fesred oeei ) lacs)loped s slainly 1Fe e s QLS (ATAR), Basl didenn
958 o b3y L"*\d)bM

0l ol8tily LSl g o pd (Db s (bl 458 (NQA) N gk 9 05—

allas o g5 M8 )5 Kbl 5 o815 S (slag il il gaiacaglgl (V) dujg) old g gle ¢ Jlud Bgilo BlasaS -
AV=AN (V) VY (g8 Goas Seolige ocdia e (6390

e 153y90 adllas) IHWP Jao 5l ool L lajeeds 5> (Sedly Jiliy (o (W) agliiaile 9 Loy oS -
VY- (YINF g e doliimgly (g

s 2l > 50 oo ool 5 ks il (1F-Y) e e Sy 4B gl Al osion =
IVASIWNOUY) Ve g fo> doliingy s ped 99 )k

5 OSwe plojlo gilued 5 (Ko Sl dag)] e I hadi ZBNWYN) bl 5 ok gl pine -
ol il (g3l pd

bad (Sl pl g (s Sl (VYRN) (e oo )5 FTUL olfial pm) (Shdle «laas olficol -
5 et (5 b VP adlate ¥ 4l sadlaonyge) g o\ slolad (i cap s Sl glul) 3 gyl
AV=YD (F) Y oo pped S pto

References

- Arendt, R. (2008). The Meaning of Ned-Urbanism, Translated by Alireza Danesh and Reza
Basiri. Tehran: Procéssing and Urban Planning. [In Persian]

- Ajza Shekohi, M., Rastegar, M., &Mirjafari, R. (2015). Analysis Pattern Spatial Distribution
of Sports Centers and RaQius of Service by Using GIS A Case Study: Zanjan City. Journal of
Geography  and ), _Regional Development, 13 (1), 23-43. [In Persian] doi:
10.22067{geogapMAVT3i1.20064

- Akbari, A, &Jotfalian, N. (2020). Creating Pedestrian Routes and Presence in Urban Spaces
as alSocial Approaghto Traffic Management (Case Study: Tarkhani Bazaar of Tehran). Iranian
Journal of Authropological Research, 9 (2), 147-168. [In Persian] doi: 10.22059/ijar.2020.78434
- Ahadi, M=R%"'Salahi Moghadam, A., & Hassan Pour, M. Z. (2020). Evaluating the Impact of
Public Transportation on the Land Use Changes (Case Study District 7 of Tehran. Building
Engineering & Housing Science, 13 (2), 55-65. [In Persian]
https://behs.bhrc.ac.ir/article_119143.html?lang=fa

- Asadi, M., Rahnama, M.R., Legzian M. (2012). A Research on Interaction between Land Use
Management, Urban Transportation & Traffic Situation, Case Study: Almas-e-Shargh
Commercial Center. Urban and Rural Management, 10 (30), 131-144. [In Persian] URL:
http://ijurm.imo.org.ir/article-1-184-en.html

- Alghamdi, T., Elgazzar, K., Bayoumi, M., Sharaf, T., & Shah, S. (2019). Forecasting Traffic
Congestion Using ARIMA Modeling. 15th International Wireless Communications & Mobile
Computing Conference (IWCMC), Tangier, Morocco.

- Amara, Y., Amamra, Y., & Khemis, S. (2020). Raw GIS to 3D Road Modeling for Real-Time
Traffic Simulation. The Visual Computer, (38), 239-256. doi:10.1007/s00371-020-02013-1



- Consulting Engineers of Tarho Amayesh (2019). Integrated Detailed Plan of Urmia City.
Department of Housing and Urban Development. Housing and Urban Development
Organization of West Azarbaijan Province. [In Persian]

- Demir, G., Damjanovi'c, M., Matovi'c, B., & Vujadinovi'c, R. (2022). Toward Sustainable
Urban Mobility by Using Fuzzy-FUCOM and Fuzzy-CoCoSo Methods: The Case of the SUMP
Podgorica. Sustainability, 14 (9), 4972. https://doi.org/10.3390/su14094972

- Deveci, M., Pamucar, D., & Gokasar, I. (2021). Fuzzy Power Heronian Function based
CoCoSo Method for the Advantage Prioritization of Autonomous Vehicles in Real-Time Traffic
Management. Sustainable Cities and Society, (69), 102846.
https://doi.org/10.1016/j.5cs.2021.102846

- Ewing, R., & Cervero, R. (2010). Travel and the Built Environment: A Meta-Analysis.
Journal of the American Planning Association, 76 (3), 265-294.
https://doi.org/10.1080/01944361003766766

- Gharib, F. (2020). Communication Network in Urban Design. Tehran: Tehran UnNersﬂy
Press. [In Persian]

- Gioli, G., & Milan, A. (2018). Gender, Migration and Global Envitonmental Change. In
Routledge Handbook of Environmental Displacement and Migration, Routledge. Abingdon,
135-150.

- Hosseini, S.B., & Alavi, S.P. (2019). Locating Mosques in RashiCity Using GIS and AHP
Method (Case Study: Rasht District). Geographical Engineering of \Jerritory, 2 (4), 27-38. [In
Persian] https://www.jget.ir/article_69900.html?lang=fa

- Hajjari Taheri, M., Panahi, H., & Tabashir, E. (2022). Study ‘ofithe Role of Road Network in
Urban Traffic of Kashan City Using GIS. Traffic Management«Studies, 17 (2), 29-60. [In
Persian] doi: 10.22034/tms.2022.98624

- Hosseinzadeh, N., Estelaji, A.R., & DanializT. (2020). Designing a Spatial Model for Spatial
Assessment of Urban Land Use based on a Crisis Mafiagement Approach- Case Study: District
19 Municipality of Tehran. Scientific- Research QUarterly of Geographical Data (Sepehr), 29
(115), 139-159. [In Persian] doi: 10.22131/S8pehiN2080.47886

- Habibi, M., & Maslami, S. (1999). PerCapita Urban Uses, National Land and Housing
Organization (Land and Housing Studies Offige): Sima Publications. [In Persian]

- Habibi, K. (2013). Evaluation of Glgbal Transportation Experiences and Intervention Policies
in Old Urban Contexts based on“Pedestrianization. Scientific Association of Architecture and
Urban Planning of, Iram4 (5), 33-48. [In Persian] https://doi.org/10.30475/isau.2014.61961

- Hedayatnejad, M., Hadyani,"Z., Hajinejad, A., & Asgari, A. (2019). Analysis of Access and
Spatial DistributionsSystem ‘of Uses in Line with Distribution Justice for the Vitality of Urban
Spaces (Case Study: Distfict 3, District 16, Tehran). Urban Economics and Management, 7 (4),
97-75. [In Persian]«ityt//dorl.net/dor/20.1001.1.23452870.1398.7.28.5.7

- Huang, W, Xu, Shy, Yan, Y., & Zipf, A. (2019). An Exploration of the Interaction between
Urban Human, Activities and Daily Traffic Conditions: A Case Study of Toronto, Canada.
Citiesm84, 8-22. htips://doi.org/10.1016/j.cities.2018.07.001

- Hansen, H.S. (2003). A Fuzzy Logic Approach to Urban Land-Use Mapping. ScanGIS’2003-
The 9™ Scandinavian Research Conference on Geographical Information Science, Espoo,
Finland- Praceedings.

- Idris, N. (2022). Minimizing the Congestion Index and Mode Share of Traffic Congestion in
Urban Area. Journal of Enterprise and Business Intelligence, 2 (1), 24-32.
doi:10.53759/5181/JEBI1202202004

- Kolganov, S.V., & Skutelnik, VV.V. (2019). Research of the Possibilities to Increase the Traffic
Capacity of Streets in the Central Part of Irkutsk. International Conference on Innovations in
Automotive and Aerospace Engineering, Irkutsk, Russia, 632, 1-7.

- Khodaei, J., & Khazaei, M. (2016). The Assessment of Locating Local Mosques to Rise the
Identity Structure of Mahalas as Place for Residency- Case Study Mashhad. Motaleate Shahri, 5
(18), 5-20. [In Persian] https://urbstudies.uok.ac.ir/article_32057.html?lang=fa



- Khaksar, H., Baharzade, H., & Ashrafy, E. (2022). Modeling the Effects of Vehicle
Specifications on Traffic Density. Ferdowsi Civil Engineering, 35 (2), 19-34. [In Persian] doi:
10.22067/jfcei.2022.75645.1127

- Kadkhodaei, M., Ziaee, S. A., & Shad, R. (2021). Prioritization of Traffic Congestion Control
Strategies in Metropolitan Areas, Case Study: Mashhad. Ferdowsi Civil Engineering, 34 (3), 81-
97. [In Persian] doi: 10.22067/jfcei.2022.73919.1091

- Karimi, R., & Abedini, A. (2017). Evaluating the Traffic Congestion Potentials in the Cities;
Using IHWP Model (Case Study: Urmia City). Journal of Transportation Research, 14 (3), 9-22.
[In Persian] https://www.trijournal.ir/article_53705.html?lang=fa

- Lopa, A.T., Hasrul, M.R., & Yanti, J. (2022). The Impact of Land Use Changes on Trip
Generation: A Study in the Tallasa City Corridor. International Journal of Epvironment,
Engineering & Education, 4 (1), 27-35. doi: https://doi.org/10.55151/ijeedu.v4i1.

- Mamdoohi, A. R., Khavari, F., & Abbasi, M. (2023). Comparative study and Identification of
Effective Factors in Interurban Mandatory Trip Generation. Journal of Transportatiors\ReSearch,
20 (2), 115-128. [In Persian] doi: 10.22034/tri.2021.262529.2844 .

- Muttagien, A.R.P., & Basuki, Y. (2020). Trip Rate Model of Attraction in Highér Edtication
Zone. Journal of Advanced Civil and Environmental Engineering, 3 (1), 1- 8.
doi:10.30659/jacee.3.1.1-8

- Meena, S., & Patil, G.R. (2022). Trip Generation for ShoppingsMalls)ih Developing Cities.
European Transport, (86), 1-16. https://dx.doi.org/10.48295/ET.202286.2

- Okeke, F.O., Gyoh, L., & Echendu, I.F. (2021). Impasct_of‘\kand Use Morphology on Urban
Transportation. Civil Engineering Journal, 7 (10), 1753-1773, \M®

doi: 10.28991/cej-2021-03091758 *

- Pamucar, D., Stevic, Z., & Sremac, S. (2018). A WNew )Model for DeterminingWeight
Coefficients of Criteria in MCDM Models: Full ConsistencyMethod (FUCOM). Symmetry, 10
(9), 1-22. https://doi.org/10.3390/sym10090393 \

- Pourahmad, A., Rezaienia, H., HosseiniyA., AndiSheh, S., & Amini, M. (2021). Analyzing the
Level of Access to Leisure Spaces within the City Using Network Analysis Method: the Case
Study of Neighborhoods in District 9 of, Tehran. Journal of Environmental Science and
Technology, 23 (4), 1-20. [In Rersian]g#oi: 1080495/jest.2021.10212

- Pakzad, J. (2021). The Course ‘of 1dgas in Urban Planning 1 (From Ideal to Reality). Tehran:
Arman Shahr. [In Persian] \

- Pakzad, J. (2021)«, The Coursefof Ideas in Urban Planning 2 (From Quantity to Quality).
Tehran: Arman Shahr."fin\Persian]

- Saeednia, A. (2020). Green Book 1400 Municipalities Practice Guide (Urban Land Use).
Tehran: Ministry of Interiér (Organization of Municipalities and Rural Districts of the Country).
[In Persian]

- Strufsky, V.\(2016)y Contemporary Urban Planning from the First Sources to the Charter of
Athens, Translated\by/l.aden Etzadi. Tehran: Academic Publishing Center.

- Spears;, S.;Boarnet, M.G, Handy, S., & Rodier, C. (2014). Impacts of Land-Use Mix on
Passenger; \}‘ehicle Use and Greenhouse Gas Emissions. California Environmental Protection
Agency,, 1-6.

- Shi, J. (2020). Comprehensive Evaluation Method of Urban Traffic System for Sustainable
Development. Conference on Social Science and Modern Science, Dalian, China.

- Shi, X., Qi, H., Shen, Y., Wu, G., & Yin, B. (2021). A Spatial- Temporal Attention Approach
for Traffic Prediction. IEEE Transactions on Intelligent Transportation Systems, 22 (8), 4909-
4918. doi: 10.1109/T1TS.2020.2983651

- Taghvae, M., Varesi, H.R., & Bahman Oraman, M. (2012). A Study of Variance of Medical
Applications and its Impact of Urban Traffic using AHP Model (Case- Study: Kermanshah
Downtown). Traffic Law Enforcement Research Studies, 1 (1), 99-127. [In Persian]
http://talar.jrl.police.ir/article_11573.html?lang=fa



- Weerasinghe, O., & Bandara, S. (2019). A GIS Based Methodology to Demarcate Modified
Traffic Analysis Zones in Urban Areas. Moratuwa Engineering Research Conference,
Moratuwa, Sri Lanka, 498-503. doi: 10.1109/MERCon.2019.8818778

- Wang, zh., Gao, G., Liu, X., & Lyu, W. (2019). Verification and Analysis of Traffic
Evaluation Indicators in Urban Transportation System Planning Based on Multi-Source Data A
Case Study of Qingdao City, China. IEEE Access, 7, 110103-110115.
doi:10.1109/ACCESS.2019.2933663

- Yazdani, M., Zarate, P., Zavadskas, E. K., & Turskis, Z. (2019). A Combined Compromise
Solution (CoCoSo) Method for Multi-Criteria Decision-Making Problems. Management
Decision, 57 (9), 2501-2519. https://doi.org/10.1108/MD-05-2017-0458

- Zangiabadi, A., & Saidpour, S. (2016). Spatial Analysis of the Dispersion of Cultural Centers
and Its Optimal Location, Case Study: Saqgez. Journal of Urban Ecology Reseakches, 7 (13),
81-94. [In Persian] https://dorl.net/dor/20.1001.1.25383930.1395.7.13.6.6

- WWW.Numbeo.com

N

) o

"N

%



