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Highlights

# Despite the development of urban planning laws, many construction violations occur in Iranian cities every year.

# The results of Pearson's correlation coefficient showed that the indicator of the Price of construction violations in
the primary and appeal commissions had a significant relationship with all economic indicators.

# According to the results of the research, it is necessary that in addition to the urban planning profession, engineers
and urban managers pay special attention to the role of economic factors in preventing construction violations.

Extended Abstract

Intoduction

The concentration of resources, facilities, and economic opportunities in urban areas, on the one hand, and the low
level of facilities and welfare/economic services in rural areas and small towns, on the other, has led to a population
influx towards urban centers in recent decades. One of the negative consequences of excessive and increasing
urbanization is the shortage of housing in urban areas, and the high demand for construction within and around cities.
In this regard, the most important issues in today's cities are construction violations. Due to growth of urbanization and
increasing demand of the field of urban construction and housing, construction violations in the Iranian cities have
increased in recent and decades years. Despite the development of urban planning laws, a large humber of construction
violations occur in Iranian cities every year. These violations have serious effect on the quality of urban life and urban
structure. Hence, it is imperative to address the reasons for the happening of construction violations in building process.
Because of the extensive range of effects and consequences of construction violations and the growing occurrence of
these violations, it is essential to consider these violations in the context of economic situation in Iran. In addition,
discovering the cause of building violations in this context reveal new insights to deal with construction violations
more effectively.

Theoretical Framework

Violations of building regulations mean non-compliance with building construction laws. These laws are defined to
improve the quality of urban life and achieve urban justice. Anthony Giddens states, "Wherever there is law, there is
crime." The review of the world literature shows that the phenomenon of construction violations is not unique to our
country and mainly exists in developing countries and metropolises. Based on the studies conducted in the background
of the research, the factors affecting the incidence of construction violations can be presented in five dimensions.
(economic, social, legal, managerial and physical)

Methodology

Khorramabad city in the west of Iran has special climatic conditions. This city is facing a severe shortage of land and
housing. Therefore, this city is prone to construction violations. Hence, it was selected for study. The main purpose of
this research was to analyze the relationship between economic indicators and the Price (as penalty of construction
violations) in the mentioned city during the years 2013 to 2014. Despite numerous studies in this field, this subject of
area has been less considered in previous studies. Data and information required by documentary methods, reviewing
statistical yearbooks of Lorestan province. The amounts as penalty of construction violations during the years 2014 to
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2022were extracted from the database of the municipality, as a dependent variable. The link between independent
variables (economic indicators) and dependent variable was investigated using Pearson correlation and regression
analysis.

Results & Discussion

The Pearson coefficient demonstrates how closely quantitative variables are related linearity. Regression model also
shows the collective effects of independent variables on the dependent variable. The results of Pearson’s correlation
coefficient showed that the indicator of the Price of construction violations in the primary and appeal commissions had
a significant relationship with all economic indicators except the number of building permits. In this context, housing
price index, rental price index, and maintenance and repair price index of residential units have the highest correlation
with the price of construction violations at a significant level of 99% and with a coefficient above 0.90. According to
the results of the research, the price of facilities paid by banks to the building and housing sector has a significant
relationship and high correlation with the price of construction violations at a significant level of 99%. Based on the
results of regression analysis, among 12 independent economic indicators, five indicators (average monthly rent in
contracts concluded between lessor and lessee, the price of facilities paid by banks to the building and housing sector,
housing price index, maintenance and repair price index of residential units and added value construction sector) have
the greatest impact on construction violations in Khorramabad city. These results indicate that it is important to look
at this phenomenon from economic window.

Conclusion

Based on the research findings, building violations were significantly correlated with the volume of bank loans.
Therefore, it is proposed that financial institutions and banks establish stronger relationships with the technical and
urban planning departments of municipalities and refrain from providing loans to owners and builders who engage in
violations. Furthermore, a policy incentivizing increased bank loans could be implemented for projects with no
construction violations. Another finding from the research indicated a correlation between price indices, primarily
housing and rental prices, and construction violations. Consequently, another proposed policy is controlling rental and
housing prices. A framework must be devised to examine and regulate the causes of rising land and housing prices.
A significant contributing factor to price increases is an economic and speculative approach, where prices are driven
up by land/property speculation amongst intermediaries. Revising the housing rental system, increasing oversight of
real estate agents, and utilizing innovative technologies could also be instrumental in addressing this issue.

Other recommendations based on the study's indicators include:

# Enhanced collaboration between municipalities and financial institutions, and unified oversight of loan provision.
# Using bank loans as an incentive to reduce building violations.

# Increasing fines for construction violations.

# Increasing value-added tax and taxes on profits from land and housing transactions, primarily conducted by
speculators and investors.

Modifying building density and height regulations based on specific city districts and areas.

Modifying occupancy regulations.

Incorporating more land into the city, but within the framework of comprehensive and detailed plans, to curb land
speculation.

H* oW W

Keywords

Construction Violations, Economic Variables, Physical Development, Khorramabad

Citation:

Mirzaei, E. Azadeh, S.R. (2025). Analysis the Role of Economic Factors Affecting Construction Violations
(Case Study: Khorramabad City). Journal of Urban Sustainable Development, 6(18), 45-63.

d5 DOI: https://doi.org/10.22034/usd.2024.2025871.1237

@ DOR:
URL.: https://usdjournal.daneshpajoohan.ac.ir/article _724298.html?lang=en

Authors retain the copyright and full publishing rights.
Published by Daneshpajoohan Pishro Higher Education Institute. This article is an open
access article licensed under the Creative Commons Attribution 4.0 International (CC BY 4.0)



https://doi.org/10.22034/usd.2024.2025871.1237
https://usdjournal.daneshpajoohan.ac.ir/article_724298.html?lang=en
https://creativecommons.org/licenses/by/4.0

G50 oIl drwgi (oole 4 yui

ISSN: 27170128 S ¥ & >

EISSN: 27170136 FO-FPF OFFle M el P o) 50
https://usdjournal.daneshpajoohan.ac.ir/

USD Journal

d") nhttps://doi.org/10.22034/usd.2024.2025871.1237 sk Al

(SLTp B yad 183390 dxlltae) Sloilu DAL g (Golaidl Jolge Ol 1 ko
Fosl3T Loy dow T 15 e il le

VR YN0 5Ll b VRSN 5y sl VY019 6 S5k gl VR /10 13l 5 b

4 ook 5 Bl 1B e 5 B D) oty ol SIS B s el S Sl 130 5 (ot g okl A todsy
Jle ps sl o35 axlge glamst b Oy Laol 53l gy b Lo ‘_;l.aduﬁ:\ﬁr)ﬁ-ﬁ.:}i‘_;jbﬂ_&r%ﬁ Gl e S
ol 3l e .¢_.~|°4_;zus)f,u);otf.u;s;t_u,g;.;uL;I,.;pT(f'.ﬁ_.:,;@u;suvslﬂ JU, 5Lk YFO+ 590 VF1
VE LYY Gladle (b obTp 5 g s Slesstl Sl Ol (soluasil (sla s la N 30 (S8 s e 2003
354 3 g0 DA g baosls 5 ol G g 85 5 (Sian (Sla b mn (oS Sl a5 005 53 Sl a3 0y
3UTp 5 (1 s (slaosls oSl 3 ot 53 LT oman 5 Ol J Ol (LT lataldlow 0 g e s i 3l sl
Simnt o gl A o3l O g 85 oot 5 Oy (Siend b 5 DA ot gy 325 sl s 8 (55575 8
up-uk@.6:@5\‘5\%4;’-\,:twl{g,la;.\i.\a.:,w.\idww,;@wuowsaé,.‘.ua,'.u«f;u;;t_uo}_ﬁ,ﬁ
Gl an 5 (I Cad Lo ls g o)l l Coad Lot i ¢ Ke Coad ot Ui 3l Slslas alaly Slatlu sladily , sl
b Gl sl 1y (Sean o it Glest s DU dha Lo /80 6V s b 5 o33 89 (s gime el 3 5 5Ss
Sl Sl dhoa b ds 5389 (6513 me pelan 53 55 Sen 5 Olazs b i 4 eSSl (2515 3 S0ged s e L ¢ 23
Lo e Jals el g (3Ll Jitn (el VY o 310 s S 5 o s ol 2305 VU sl (Soan 5 lsbas bl
&\;ﬁgwépc@pbbépﬂj G,‘J;,,&isul@ﬁ‘t.wjﬂyweuméum)b;,wuu@eww
i 033 B3 5 S (Sladls s 5§ S L L (e S s L Ol b 5 (Se 20w 4 STl

izbls sbTp 5 el 5 gl Sl 1) 5108 50 o i ol L

sUTe 5 (el ane 5 c(3lasil (gl it ¢ Gzl Slilss 1SS O 519

Email: mirzaei.e@IU.ac.ir .ol 1 LT 5 il $ o8ty ¢ gundign 5 (35 oS8l ((53le g gign 03,5 5lysleul™ T

.Q\J.:‘ 4.:\)Trj> 4(_)[:.wj.\ a‘.i.iéb Cewdge 9 69 0dSiSls LngLuJ,@.fa g 0‘5}? UL:.:[:.JF


https://usdjournal.daneshpajoohan.ac.ir/
https://doi.org/10.22034/usd.2024.2025871.1237

GLTp 5 g 193 50 anlllas) Glazslo SUilsS  (o3lal Jul e O 51 Lo F7

s s 5l (Mishraetal., 2021) s 5o ,Lal b
sl pae LY Ely e 3 Sl Olis
Gladely I uomen dzea (6 g5 slaasly g Lacjla
3 8 e Sltle Sllbs olad 5 S
3 Gl 5 s ST sl @ Ol il
WST Kosolaa 35 ol 5,60 Sl 5 LIS
Sloie 5 ol b Gles 87 olajed 5o Lyl
02,55 o2 08 S 2 AT sl Lol e (S5l o
S oo g anw s 5 LIS 3 Wi s s OlewT L
05 Cadw eoeen (VYA OLSes ) 3 gh o
Osomer (6,503 OO ke 5 Jilow (5 68 slojlu sl
oz a5 0355 Somaly o o (85
Sy S 5B o ) s eh b G ol
oo 4y 6t b A¥olel w5 5 6 eh Sloww
SOl s o)lal &S Sladely 5 fles il dals
03 oplpls o)ls (6 ,ed arn g (6l s pl YL Coaal
5 bl Comax w950 GNIF 4 e s b s gadle
Ol s cla s 4y aliagy SO arlge ol 3 L)
Ol e sl L 5 Plos o St S S 4 Slas
e 4 680k Sl odd S (6 e Ol el
5 sy S bl Sy galins ol ST s
ok T )3 1y (5t slaaly 5 bl 0,55 15 ey
-’)JT@ St
5 gles 3 Ok I Okl e Ol gen aLTe 5 el
el 0355 Lt Slazst b Sl sy oy o ghlael Ol 51
1y HE 55 IS ol S ge Bl 4 gt
53 s ol sl axle (S 5 e A4S ,8 35S L
5 Mo I ol Ll gl b &S cl J-
5 odkd Gldl 5 03 gdoe 4 (gd Dol Sl

9 8ok sS4 ol Glaokiy )
Je o v‘b "y U ol "L'TCJ"' S e J.]a;..\.l.bﬁ
2l Glestle wly , OV 3500 5LTp 5 ¢l s IRt

Slalss a..U}ﬂ: qfFov Sgd>= Ods (S asadB Ll ol °"’L.’.'>)f

e Ol 9 dorio -
G bl s golasl glacas b 5 SIS cc\;.« B
Sledst 5 SUSl (s o S5 (65 315 3 b &S S
g S S la s s kg, )3 g3lal 5 2L,
okd ol ans A (b(g b LB o 4 Comar p e
(Siddiqui et al., 2017; Blanco et al., 2009) &
4 gy 5l Ol Jool &S s jgd ounl 33 B
5 soble) Gl la g3 OUd smio g Came il 8l (el
Gl SIdg 55 5l Ol 1y OFY s
s bl 51 SSLOFA0 (s s Slale) 5 b, Ol
530S (S gt 0Ll B g a9, g i Sl U e BT
Sl VW Lol promen 5 G0 LB 3 S
Gl a,gd Ogolym 5 G5B edgdoes 3 lusistle
bjlsosle il Js o (Keall et al., 2010)
SbosS Sl Fa 0 B Sl Dl ey
Sl a3l gy sdaze Y5 4 01y abeor 31 nw Sl 5
e TG 51 oles Slalss 3l azws o) (VWA L CeS>)
5 Solems ol Sz lapal 5 ke 5 Lilps
54 e gd ys Slestle Ol 5y el (5l gl
35 Bl 1 oS (G3L5 503y ba gl )3 wlie L5 el
Sl e opl 53 Nl o Fege )13 3y slal
03 Slestle Oliss (VAT (gdaw 5 daio 63 gdeswe)
8&;@3»}3&]@):8&:@&}.&&&:{@%
5 63T MLl OT IS (5500 larl - (035
il gy 4 dilg o S (el ekl Ol
5Tl (6 e 5) 255 e Slamalr 2 ) Sl L
Sl e 1ol 5 cpmen LOTAA O Ses
Ollo cosle) Lol il 5 S 5 ) o
A o st BLol BUIL dib Cotlu w | a5 S
(Katwal, 2022)

5oy B LL b g 5 (Slale Slilks &l
S el 0 Ol s bewnT il 4 e o
L OF polsr ol by s DT e
Sldg ol 3 s slaolesle YL g pdyanT



BV RDAT O e A st (i Jle (5 5ed Sk dagl dolidad

3 eslizal 0T G b 516 Az Sgs 6 ol 3 &lson
LS Sy ol OOged s Ol b (s ol
Sl A4S e 0l "5u8 ST (Kumar, 2017)
O0Y AYAY GAE) 1)1 3 g5 55 p o 03,13 35 0 518
Sl S,le cp o i 5 o sl G G P R BT
s (ol gl ST LaE 1y 056 & 6ok, 48 a

2wl p 2 6 Ol e Sl

9 VFF Come 13,68 056 Voo osle slie bl
33 ol CJ.E.A Slodkiy s umman PR sl s
by Sl Y 5 od o)Ll ale ¢ g5 50 (SLA0 sreS
3 Sleee Jii c\w 2 bl gl Slast aily O
i dal s O S5l Dlab L oaab Slus| il
Sl Sl ele S e b ol e e
bl b e 53 (ST i bl s 4 55l Glis 5o
DUk sladges o Fee chlps b gl Olle
Sl 5 Soloms Dy ke 5 Lol 55 51 d s 5 Glaz L
(13 s O 5B Y0 O, 5 o Siel o)) Liil o

(Vv

Jlo 3 (Gletle Sl g gs g0 01 p) 538 5o

VE o3l Comgats M ) gal aab T Olgie b OYYA
056 opas L OYFF Jlo s OTjla i+ e
IS Gly il sate DO el b Gilas clagsyls gl
ol s calby 9> g S5B esgdms s Ol ls
4 odd L5l 5o w51 OVFO Jle s s et
4 oSl gl 1l Ve esle agyls b 056
3 03 Sl sl su'}fja Sy &S 3,57 34
Sl jazea bg by ¢, 68 S5 sl (6 g 05 5l
o AT sl Ble 5 W00 OFBY ladla s .auS sl
£enj 3 Voo o3l Slao pas 55 SlDeol VYOA Jlu s
Jleel 13 4 s 3ale 5 BU pmikign il s 5 plowil o goui
Sl Slss dlagyls 45 0 g6 Y v osle bl s

L6 a5 5 S Bl Olastle Slus| s Slhas Ol o0 1

2 Anthony Giddens

25 s Ao 03le (S O gruaS 4 5 Lol Jlaztle
oy, Jow ol ol Cb'-)‘ :LTCJ;- Sl e
Shls LT 51 Ao ys Y700 a5 das o Ol ol Cl".)|
calss glyls Aoy OY/A0 ily sl ard Calss
S S Calss glyls doys Ve/FY (aily 15 L L
Bl e e 4 gl Ll (s o3 VYY) (ST
3ok YED 5o VFoY Sl s L 55 JU 5 ahe
odd 43 S i s 43 5 &) g Dl 5l am 2 Uy
s S 5 Canal GO Sylee cpl den
ol -’liT(‘j’"Jé—‘:JD el Ol olu oy

Slalss 4o s gadame Slalllas 2338 OULL &b
omw,jaxss@s)&mkﬁ,yw;\@wu
Slilss I8 3T (galasl Julge tasy opl 53 .l
33 3440 ;,pr\,-\/uu;“ﬂ\gu%f,&;ﬁ Sl
ST sl gy cpimman 5 Ol I Ol (5T (slaaslIla
2 ol sk ol LS8 o SE e 2
sl o plasil s 5 QYI}WA{'CWQ sl
sdl b >LT<-J>- S 3 Slastle Oliss Wy, -

Sl 4l S mid 4 VF0) b AYAY
Slorst e DUilss ¢ 555 Ol e 5 golal ol g b3 -
ol 485 (5l Jla g 4255 L)

PRIF S (Sl 9 dind T

O ey S 53 9 Sl s Ob ydeae cCaldes
os $Kin ) ol 0aT 03 8 Jas ode s O 5 03 8
b Slkail pe gme & Gloz b Dl 20 51 Dl .(VFVA
b orsme gile 3y (sl o Ol Slis) Sl e
s Dle & gliws 5 6,48 (S LS e
5 SToble (e ) 35800 8 Sl 0dd s
Lo slesle Olyae 5 ol cdalss LOFAA O, Sn
5 by (! camelr agee S I Cbli= Coua

R R e R e SRS e

X C‘f?u..ul QL’T ‘A),‘> 6)|.)).@(.i} ools c&b )| AW a)Lf.v‘ )LAT 0

sl



GLTp 5 g 163 50 anlllas) Glazsle SUisS  (o3lasl ful o Sl J1 s FA

Glacy pde Saloal (pop Gl s Szl
355 T3 05 HLE81 (Gl CBlgd 3 5008 (6 e it
Olad 5 Slale Sl Cow s iaals o)l
o (\WA) OLKer 5 duy Sl olab ool
Gble I 5 ol sacs b 5t slas Lo
pekmstls y glasle SWsS Jap 0 s ed e
Cad Oopan o3l Jalge )5S de (iagsy mls plal
235l gl (el sl b it glddarly (Ss 5 e
75 3 a2 303l Dl s S lws  gazen 5 5 s2mn
Jaoss 4 (VFe o) OLa 5 ol il )ls 6,8
SOl s 55 aibte 5 Glasle Dl 53e Jalye
o0 5 in (O gen S 5 Sosls plul dusls  dgdie
38358 3m onuS o580 5 Glamle Calis lonil 03
Slilss 1) SISl the wily Jstl anga 31l
G (VF 7)) 01,8 5 cpldlope (6 Sl dzils glazs L
35 Slestle Slalss j5, » 8 31 Lol Jalse )y
(GLTOkw 8 163 50 adlas) (¢ 8 (slajlusosla
ool Jolse a3l e slaasl ulal , amstls
pde LTOk e 55 Slestle Slalss S5, IS 31
036 ¢S o o Sl gt b Sl e g Jal g 3 AETT
Ol Glussbn & by pa sl 43 Oy g 5L 35
oign ol Do 5 Lol s pld Sl st a5
NG Y- CYVS- - e AAT):GuQ\};pA{AAiﬁJA\
el agn ady 5 & Gl bl
23 Ol o ) Sl Sllss j5, » I8 5T Jalye
GHE 5 (e (Gsb (el (goladl dn =
NS ) opled Jsda) 4 ar 5 b opl s €350 o fae
oSl salal Lol 3 o Slezst b Slilss 5108 5T slal

3 Jimoh

Sl g ol ol jemee LD slae lyla Loon g §amee
OYAY (o) S (635 pLS) Lils

Calbs ey das e Ol Sl Olasl (w2
SlasiS 5o Baas 5 es b ,siS et Slesl
(tlerl e OWSie b ola g i 0S5 anw gl o
iy 3y glsle Ol 50 o pde 5 (oLl
sy 03 (o) 151G e (gl (VWA (L CuS)
0 o6 e O i ( Glerlu las ikl Cole pte
S5 s olSE S 5 a3 15 s
(Fekade, 2000) .48 o Oly (K @ Ol gd i
53 el glaaal T Blbail )y 5 (Y YY) "I SIS
(L) 30l 20N 53 SsSme ladsly csla
b amdls ooyl 30 31 6ol 4o aS7 als Ol Gil:l NGICAE
095300 dnw g5 4S5 )15 5 5 Slaztle o8 o8 andll
ple Ogmer alse aie) pl 53 ol 038 ol 1y
2 DUl Ol 0355 ol (ol B 1 Oy s BT
S 23l 5 oS 5 o) L il el
Katwal,) 358 o slstle Olss 4 e o)l
Logllie 53 YOOA Jle s 0L 5 " ser (2022
O 4 s 2T 8 3 Sl Slajlusstle o)
U2 e 09 Sl sl ales 1 Slalses 457 Wlesls
S5 s a Jasl e 2153 5 Slesisle ol 3
!l Gz b 0z el gl (gsladl 5 plal gle
JIMON ) Wil oo (555 540l 5 05 OLS LIS ;d_us(..\;,
(etal., 2018
Jolse Jdosi 5 oy 4 (OFAF) 0L 5 Olass
Gg0) Sa S bt 5 Sl Sl , s
ook ol @B bl sy Gl e 15,5

B> ek Sleasle ST 5 o5 Jelse o 5 5

! Fekade
2 Katwal



P REF O e A sled (i Jle (5 e Sk dagl dolidad

o Aoty 33 Slosslo GRSy 08 5T Jolge ) Jgas

Forey )

Jolgs

VEY (hlSen g ol e (g oSl =
VF LS g aiglls —

VO e g 0l -
WAA (Lo 5 Olsaile s zse =
WAA (o )Sen 5 590 Jomonsl =
WAV o)) g Liws, —

VA0 )], 5en g (255 52 =

- Katwal, 2022

e CokeS o wSle (0Ll ol sy oo 5332 VL
Sle a5 052 s s O 5 4Bl 55 (9zoge 05Nl Sl e
5 O (927 39m e Sl 3 LOE 5 adse (loe Jolas pae
O Glale s den > Wle g (85 e BTOS jlugeS Lo
Al @Bl 5 Dl pae (el g plp wiz @U e e g3l
Sl j9) Soed b e dor > G Sl 5l ol 039381085
bl slajed o ke (ST b 5 5emme 33T SVL anypa sl
SLoE 5 ey Caad Gl o g8 NS SLbH ot 4 mleo poe
oyl

ol

VEY oL an 5 ol (e 5yl —
Vel 5 g3l -
VEe e o Sen g ol el —
VWA o San 5 0 Y =

VAV pelS =

51 BT pos (Sl 5 (o8 sl Fan o lbpgis 5 2l Sb a0
5 Cama Lial3l coolgils Ll ol gl lugeile &, phe 5 cyullss
3 &) oSl islanile gblie 4 Comex &yrlee Glugesle cs
@ gy 99008 5 el @ baling Sl g o Dyl wslgils
s b Slaxl &b jleslsils 5L @d) 05Kl SgSims conlino lacoln
(Sen (el pas Ly gl

ssloix!

VEY o)) e g cpadl e (g Sl —
VE o)) e 5 iglls —
VFee oS g g0l —
VWA o)) e g o0 Y —
WA (e g olagh —
- Boob & Rao, 2012

pae o8 yo alzl ciles Gladd (o S15 08 5e G5 also Sl
SBU Gl 0 )Slas 5 Sl sl 95z e (alsd (S (Sl

poe Sluscale gl lagll a4 az g b uilsd (gael )0 5 g ooy

9 S8 slopllss sl g (il g9 gan ol £ 5 (SW)lojl
9o yal 5o Sl Oliy 125 ¢ g 4ed bjlusgidle @Sl (g S prenad
S92 pac st slaasln g lag sk (5 pdySllasil pue aly

e Ll (pwdige 23 (39 oS (IS 5 (e SlapeilSe

s i (Ve onle (eSS (1,21 pae 5l il a5T s

o o Sl

VEY (e g | e (g paiSul —
VE) o)) e g wiglls —
VEe ol e g g0l -
AT e g olagy —
- Jimohetal., 2018
- Boob & Rao, 2012

a5 ol g molStws 5y olbiariio 5 lojle e (Sinlen i
9 sl et (53l 5 jlugiclo sogme K, (olad (Slxe ,0 1)
9 02BL 5o (gt iz dajlugesle p o)l )3 JBU Gewasgs
Glostlo i gla s, 3l eslital calgs 5 S Sl (bl
0397 33 JBU Crwaiges 9 )0 et Sl wly (ol e (Hls e
oo 0)llas g B uaige jpi> pac (g b Foi> g o)l
o 51 olile oS5 by e 5 o ytoed ailibol o claziles o
2 Sanlan 255 o pgale oty (5T 5lr pas LAlSS 4y 5 0h oo
ColiSpas g lo el Ol )5 1 (phn Al3S (8 aslinlid 500 Cg

(A Capde g 5,00l QLS paass g e

SRR

VEY hSen g cpall e (g Sl —
WAV elS —
IFAY (e g olagh —
- Jimohetal., 2018

cilad danugi slacadgazs (slme Glas )5 Gsi> Jol cule, pos
S5 yeess anze (o9 Vb (Sl plazle ogy Giudae b 39y Gidgs
» @zl szl Qi e s )5 JSin (ormb okl 5l cdae
Oy 65 g3 yael 059>

sl

53 e Sl aes ol 4 4 s pde pmes 5 (omly

5 kel b b glayine Coeal 4o g

gl Jelse osw) Jelse ple n OT (18,50




GLTp 5 g 163 50 anlllas) Glazsle SUsS  (g3lasl ful e Sl J1 Lo 0

gf“l"'“‘ ‘)M)J’ @}wdv\ﬁc(\ oJL«.wJ.{.u) R

s oo DL arlllans ) 5o (gl o Li 5 Gudiod aldiy (o) 2

Aiy poode Sl ki S ad sl b Lag e e ls
GobeT bl s ol T OleMbl a4y gw 2w (iag
okl sla jasls Sl s o 5 g <Ol ) Ol
(S 5 Ozl fuabsler 53 Lesla Y ol sy
bl gl ol 5 Cud el ((Jb byl

S 5e% 08 s OV g

B 3lo § ol ol 331

R ISR

Sl Olalss wly 4 95 N9y

o m

oz Jolge

6aL~s| Jolge

SMIE Jolgs ‘ e Jolge ’

® oo

@Mua&lﬁdﬂqpal)@.ﬁg)@)ﬁ —

Sols! Sy ol Ol ki N9y (w) y

Ogaw 53 9 (o ulond

I8 W6 S el i g ol

by astde Joa ) S NV

SRR Ay 9 Jauw (S paie - -
9 QL&S}-L» 0)}>- DL LS-’L&'#;‘ LSL“‘;“‘)L.'. ﬁjﬁ g}'.'.‘ DL
5 S G glaesls (Jb glaylil S
s e Olgsa (S b L e Sl sacl
sl 31 03lizal L 0T 4 b g 10 Sledbl 5 baosls 5 olsass]
) Lg)jT:Jf Symge Oledbl 4 ax g Loy Cwsl g
bl 3l Ges SleMb SosTpaz sl (Y o5lad dsior)
omaman 5 Oliw S Oll (65T (glaslIle a3l Sl

aalsl yy S eslamul "LT(’F Sols e Lgl.au':)if

G 9y -1

S35 e 5 68 Ol oTe 2 e canllln ) s
33 5 035 Ol I Olwl S0 gd opl .l ol Ozl
e Sobeduw wlal el el él) PYrAguag
YVIRAP (lils sbTe 5 s (VY40 JLu s s 5 s
Comloa SESA FY o0 5 (VA0 O 1 LT S 0) Camen 5

(Y48 LT 5 g palr - b) S



DY FDPF O e A oled (o ih Jle (5 e Sl dagl dolidad

%5 Ol (bl weldle bl s cgolabl gl jesls

Sl 0l
By amly 9 Jiwo Lo i ¥ Jgur
S e
Sl 35 50 50 e jalo lexsle sladilyy slass —
Ol 3550 53 (G5Sme 4>y (sl ) @y yie Sy Cuod bawgie -
s>y sl iy rie o sl 4 2 ls 5 g0 o o aiate slaols )3 o wlale slepolr] bagie - oS g el
Ol 3550 59 (FgSms
sblp 3 5o (S5 plazslo b (o) gy o S Cangd awgie —
Slasle g (S i & oSSl 25l S g slass — e
Oletsle g (Sae idu 4 STl (510 Sl fle -
o)lol Cood sl — Sod a2 ld
S9Se azly joend 5 (5)INK Ceard AL -
olesdlo (i 03533 55 —
el sy snilin — ol ol
Slasle sy alanly pae —
(Jby Oeles) S99 HgmmeS’ po Dlalss dle = sl sl
(Jb) Oghee) HEINao0 g grmnaS 53 il fe —

5L sk (Kb Sles 056 Cagen O
sl ide 4 WY o gl S e guae laasl 0T
S o sl o Ss 5 Olazstlo O somad (ke
S ol Cad (sla et s sty I e e i
Olisl (6T aslIl YY fuzb ol s 505 23w ol Sl
Sl 5 YIS Cad ol G o 53 i3 8 2 s
KPS SCIUUCJCH U0 S SR IPVRPL SCIUW IPY P R R
Ced I g o e 3590 Sladss 5 WY 51 0 5 pamo
sdasl b e Slodst 5 YIS e e ls sl Jlo w
doo 33 48 ol (26 5 e Sl ol Sl e 3 55 oo
o 3de 53 58 n oo O a5 S (s Ls Sl oS

ol Vol e OT s
ol SNl s s Skl el i el

A gy olT wlle Y e bl g i
S Sl (gHlT Sl 31 (glas gazes sl glole

Sl polamt] (S s Olezsle ide 4 Jgl ise

bt ls ol Sledbl 5 Obasl s ls Hlgr i3 ol o
3 8 gl Ol S Ol (LT waldl V- fuad 51 55
Gdlyy Sl (isu ol 53 e el 1 (S
bl aldl 55 jasls ol G 5o oy Slasle
Olazstle Sl s cOlazsls &l 5 487 Sl 0eT Ol
2lo o (63 e o b assls e 3 b 514 ol
(SUS Olazst L 1 shte ¢ jdu ol 55 riomes L3 4d
Ly JolS" s o skien &5 Cl slaolezslo 3l asas OT

el 45 S )5 eslital 5y 50ty (gl Sl

Sl syl 4 oslabl gla ol £33

2 LeSL os  SMgd e s 2l Cils bz
Q\;’.w‘ Lg)LaT Mu‘.w \? J.ﬂ DL ol C)J CJLG)M?‘ d"L‘"‘
‘gfjﬁbj.‘."cﬁ L&JJJ" e W @Lbﬁ‘ C)M A I
Calbes glaslal 3 5 b I LeSSL o8 Sl SMgd



GLTp 5 g 163 50 anlllas) Glazsle SUsS  (g3lasl ful o Sl 51 Lo OY

OleMb! i g yoxi  gi9y -V-V

4 5 0dd O pemn (oS DliioT 00 53 a5 (!
23 el wly 5 Jaes Gbs ine oo dal) (2287 JLs
c:l.ng:;’- G158 53 3 5 50 DML 5 HLT all s asls
Bl g goma ol Slazst Lo DS Ol i L3,
GAYAY Gladle (b Ldded 5 (g9 OsmnaS 53 )0
O Cao 5 3l g K o g5 g gy NF0N
Sk 5 bl Ogw s (Ster g oslizal Iz
L o 3 ol sy 5 s (sla L Ol S
om Ul etz o 05w 85 by 3l esliad
A o aly sla it Jae (gla i
SRR Slaadl 9 Lom -f
wly S gt wy g —V-Y
A 03 Sl S Cao s Gl p ok 2l s
33 5 Sl oldss 51 st Vj‘ﬁ. é“‘ c:l...TD:"-
OF) B AYAY cladle b Bibdod 5 God O geaS
35 15 anllan 35

(ot o 4SS odd (555758 Sl alul
OsmnsaS 5 Sk O gmmnS G o)l 500 &5 Col S5
Jle s Glesle Ol whe ol 03131 BLS] JUHRENE
035 Juy Opeen Fr 0870 L 1l (65 O e 55 VFAY
JUs 05k VOVFOF & Loty s O goeS 53 o35 o) &5
allos Hse Sladle plod )3 g ydse ol b o JIE
05 alad 1 36 Bkes g s g ol ol 0 5 )1F
A pde 5 4 (65 O goreS” 3 rois 1 2 5T
OgrmaS 53 S5 eSSl il a7 L s
» Sl ol de S osba Cwl biauss
O soe VOVEBE L sl VAT Jlo 55 it dos ) geesaS”
ol b Oseen VOAVEY & VFY Jle 3 oS 05 JU
Tp 2 el > Gl Sl fhn oyl oy 6l 4Bl
Fho 53 SR 5 iy ol ol 423l (111 8 51 S A
35 G OsmeraS 53 bTp 5 e 3 Glantle DUy

(“ aJLc.fh J)v\?‘) RS LAY Sy

L;LACA:S\&QV.E;AJ g;‘,SAaJLE.a cwu\.&)ce\a- NERPW-LY
e Sl 093 &G (gl 1y Letie adbie oSG (g5l
Sl s p Lo Wl e S Jsemeysba oS
Jsere Ol ol 51 ol (g3lasl S BT
w333l A5, (e opl s Ll Sl S s el
D5 i s el S Ol 53 e Sl i
I oledl e a js dbuly e 5 okl
wlo o (9 mm0 S 5l s o S o LI 035551 55!
Cwd @ u.a.ﬂ:— e.:;}éljjj‘ cuajb'-\i e.:;}é‘ufljj BIRGy
G?L».\:-)L»‘Ylf C}_‘;:u ‘LS"‘:jj: .b-‘jjh obiliw “\iT@
BL oslaul LS‘;’ 9 }}Jﬂdﬂ -\_:.!}.7 -X-?-‘j QTJ} 45 g:a-w‘
OLL b a8 Slodst 5 YIS 31 g 3,8 o J1 5 o 2
ol dLﬂJ”' B )lf L.v_ CLJL Q)}&A{ ngl,\;lm’- 09
9 Wy “HT@ u\.“a-m | g o biliw B c.l..:b. a.ULAu.;LI
S5 e ol 093 3 Aol 6 3 &S Sleds
5 e ol OT A 5 sladyl 3 S5 53 0555 Olas 5
g)j.,a.a .:J;JJ JJJ&.'.A A gT oiliw S ‘33—3‘@
QLZJ:» B v JJ_..a.c Sleds 9 Ly df:)')‘ cc\L.w\j
o (9 s sl ol o o (9 ez liiulay cld 55
S35 90 <ol J))‘ U:‘AK 3wl CJ)L:.F csl..:U
Sl e 3 SKsd oy o Sl 31 s ST ol sla gl
5 Sl Cow gla plols 53 o Jseme sl 5 gole
u\iu\icé)‘v\;.bcjjzdgijaow.k:ljg’.giobu.hv‘b)y
Bl W5 sl 3 g Cub e 5 puae LT
U'::'J.J‘ Jg'.’." g_}‘}.b )'\ .3}.7«‘544 g A.E.w\j ‘_}J..,aa
Sl b Ko amziny sdiioy S ol sla ol
e ek LB o ST e iy Syl oS g il
g god O gus ol le pw (2 e
Sy G AU Glaae o auga du O jun
Eadsn AL 5 ok Gl peS 3 S Sl
Sold e 4 a..\.i:_,f e ol gh 08B Ve ele
ol 4 & L 53 araoly kte Ol g (ol 0l s

Wl gl g 5> Slaxstle Slalss



BF  FOPF O e A sled o ih Jle (5 e Sl dawgl dolidad

(555 ol (Sl 5 e e S5 Cad Lo e 3T 5
Slaslsyl 3 53 alsle slgo,lrl Lo g 5 Oial S0 o
Sl e e S5 il s 5 o pn o ol inie
Sledbl b s Obl Okl S e 55 S dl
WA sladle b slasle Gladly , sldes codaT s
BERHERTRARY ‘.5))'\) 035 3Ly Olu g lyls VFV 1
Bl IV Jle s sls 5 AFPO (55 4 WYY JL
Ol (g5LT sl 53 592 50 MBI 5 ST b .ol
S5 Ly S5 e e O G L gt Ol
4 WA b 53 by O she F/AD 3o 51 Ol S50 )
SO a8 sl il 31V F s Jla s b O skee FY/OYY
eSS Ly 5 Ll ol agls gl Ve 3l e Ad
Kos atli 53 6l (S 5 Olestle idu s s
o S s Lo g0 ST (616 5 o 03081 G 35
bl WY Jle s sbTe 5 s (SUS Olesstba b e
Lol Vo Jle 53 085 pl 457 035 oy Ockn VAVY
50U LT cpl vl ods 5518 by Osabe VO/50F
5 el Ja e ajls 58 L le (YL b LS

.(\cO)Lo.:-'dju\a-)slmﬂ‘cbﬁgﬂ‘)éﬁ‘ﬁaﬂﬁﬁ)

aslo) olTp 5 peds 5o Sl Ol dow Y Jgux
AT bl o5l s

AN AT (g S9N grmeS o
(Jb s galae) (Jby galeo)
VOVEOE £ yray
YAQAQ - 14 ASY VYaF
THOYAN £OYVAY a0
YYAFYF LARTAR Vs
£1Y44. YYo- ) yray
FYOYHO Yo YAYAA VYA
OVFAYA Ve -AYIA yraq
YSEOYA YYaviay VEe .
YVAVEY YEEVAVY VE-

Jn (S paxio owy g —T-F
b Jates gla e A8 coolatdl Jolge Jhass cnl o
Ol gobT asldle 55 393 50 SleMbl bl .5l
(OSme 5 Olaztle 23w Hlgxr o golasl fulse Ol )
oL U’JL“...»‘ sl 5y Cwd el “}lﬂ sl
REER W

Sdas u.é:-\.:« )LG.?:- "S...«.A 9 QL«S:-L» Y"““’”;. L
.]a_wj;'.n Ol ;f BL) ol JJLA GL&:"L‘N L;Lhc\i‘}j:

53 SUS 5 Sn GOlezstl (e S

OFNIYAY Lyl I obowl g5b] sbactiile :35l) (Sumo g loaisbu iy gobassl by as Ui ol ki wgy F Joox

" 3 &bile Loyl g
&0 yio SO ol Lauwgiie . e T sbaailyy Slasy
_ 9 3790 [y ol Al slaols, ) 30 yo S, Ceoud =
29 GRS Glazslo b ey | 200 0¥ e e Pl ot ilessbe
_ Loy @royo SO glil @ alune |50 (FeSmo alg Loy ) Ju
bl > : e yd 0
oLl 35 50 58 (FeSome a1y (Jby gkre) law! 35 0
(Jby ogeheo) bl
(Jby gdeo)
VAVY vy /950 Yra) yray
VIYAQ vy SIYOY \tani \Yaf
YIYYA R SIYVY vay. R
Y/¥AQ YA $10-Y frVY \rag
/A58 SleFY /08y £2A yray
YIOFY AN, VY/YVA VY YTaA
UBYA oA YONFE VoSt Vraq
VOIS 0¥ SIVEY FY/OTY FYOH Ve
- - - A¥S0 VE-




GLTp 5 g 193 50 anlllas) Glazslo SUilsS  (o3lal ful e O 51 Lo OF

55 S fhn e (63 pmee L) (2l S om0k
Il 55 JUy Osdee TFOYYYS I 5 ails a5l Ly,
£S5l a3l il JUy Osde VHIAFALY 4 YA
iy ol 7 L5 Ly (Mg 3w KT Cenl Sl
|,6ﬂ\ﬂY~jlﬁuJoWé¢%}guﬁQpr,

(a a)Lu.:v J}b) \L.w‘ 42.&‘}

SRl s 3 Jles sl gkt S i e o

lalile 533 2 g0 OleMbl wlal 555 Sl a5l
el 95 (b slay5l s s Ol ) Okl (g5LT
iS4 LS (s S0 dhe immas 5 ol
S SN Bl s Ol Olatle 5 S
COges 3,550 OYTAY I 503 92 (63 50 L) SI)15 o)) 50
VEc Jle s SBhged 3550 YAAPAY 4 VFAF JLo s

() ol g Lol slaaaldle :35L) o syl i gobasdl by sl &l i Wigy b Jogaxr

9 lois b (i 4 LSl (515 5y O e’ Eono o 4 BSSL (310 5 Mo Slaas o
(Jby pgebeo) (S OSowo g ploas L
YYOvYYS BYYAY yray
Franan) VVOFY Vra¥
yyryars VFYA Vra0
$EAAYFY YOV ¥ Vras
V- aFAAD ¥IYYo yray
FAADFEOY OASFA VYaA
OFOVEFYY \VASSY 1ra
YoVafA- ) YAAPAY VE .

VY Jle s doys W 0 VFRAY Lo s dsys TV
4 A3 YN Sl oslal Cad asils .l ail il I
G T o Li e ol 0y Lo y3 VYA/A
calllan 3550 Slaj 3l (b 5 S Gladols ani

J}ub-) Sl odew y Loy YFY/A 4 Loy V4/4 r.;) )\

(5 oyl

55 Sl Slilss 108 5T sl 31 K5 S

B gL ) I BRGSO VY S R LW AW
el s sl L Gt (See L sl Juls
2o OBl S oty a5 (65 Cad
Ol (LT gasldle I odeTwsa Sledbl ulul
axdllan 350 Glejojl 5o 558 sla el ales Ol )

3 oS Caad el Llazils ol Bl 5 (63 gm0 iy

(oo bl 6 bT sloaslile :351) (6 e ool (oo Lis Ol punds Wigy F Jgoo

o>l pmoxi 9 (5,50 Cuond (23 L oyl s il Koo Cansd bl Jle
(S
Y4/4 YYN YY) 1YY
YYIY Yo/A YO/A \YAf
YOV YAID FAIE 140
Ya/0 Yy YY/Y \Yas
YEIA £Y/F £YIY yYay
\37ld INZA OFIA YYAA
FOIY YYIA YYIY AR




B0 FOPF O e A sled o ih Il (5 e Sl drgl dolidad

oo 5 g 630 o L
S sﬁwsiswf&& 5 P> oyl casd L Ry ] 1 e
G’gfwm
Voo 3 VEe
VEY/A VYA VY. VE)

S ey (gl i sy WY e s ebeSKw
WA gladle b Olasle idw 03959l 35,1 Jedl o
S o Iy 31 Uy 0 skos YTADA4F 3L A4S G
Oskeo 011V LAILAYAY B ATAF 51y Jlu oS (b L
Kos pasls 5o @l Ll d ) ST el Sl U

YV oyl Jsde) S o ko 5

Ol ) Ol sl Gl asls I ioe eeler

T T RN BT R N
5 Olasle idw okibie Olasle Jidw 63938l 03,
o S IS5 s bl lezsle zdw dawly O3 ae
J:U&LZMJASQM‘QTQ}.ISJ;&AU&LZMJA
Jlo 3l peoman Ails (63 920 L9y andllan 55 90 Slaje )l

5oy T Lasls (LIl Cos OYFAF oYY

(o) bl 6 T sloaslile :5L) bl Ol iy gobaidl sl as L ol puss Wigy ¥ Jaas

oty sy aawly U8 pao ol le s cusliw ol lo sy 00938l 403 e
(Jby ogelee) (Jby 9elee) (Jby ogeleo)
BT NEE VFABSFYA SYA - SAA Yy
YAPAE-) YYOOVYFY YIVY¥IOY 1YQF
IRTANAKL S YYAVYEYA YYF.YYTE Y40
VEVFEA-Y YEAY)FAA Ve VASFAS Vs
YYVVaAd$ TYYAYAAA VOV F-qY yYay
FOFASEA - VY- YAYQE FATAYY. ¥ YYAA
FYA-1Y-q YaVIYOAN VA YYYY ARE

35 S (S )13 e o L) S e 55 LS e
Aoy 35 Slime s 34/ 0 | 208 (Sl e el S
O ot gt Shamad g o lolin ol 25 LE 93 o l5lins
dasly lws 4 Cte S Sl Ol g S HY B2 o
d,k.wiwﬁu@béwqu@uuw,@b@
Ay s p 33 Oty (Sored g 5 ulS A ojled
Sran s sele g3 5 oolaml el Ole blas
O 1y B dod 5 (69 OS5 Dl 3o omy

(/\ GJL«JL J)vb-) .Mb@

93 Sl Julos ¥
a6 DLl s (Soas o o Jelond 4 sk 25
@%F.J)‘}f%‘%‘j}%éhﬁxﬁ
oslital yae 93 Ole Jlite aasly (gylslime gwy sl
Sla ke oS § b go (nl wram 5 b Ban cal 03 355 o
it Sl lins (0S g8 5 s JRes 5 als
Oy (Sad oy oAb 030l Oy Saas

GRS LIy oS Lasli 53 o lsbas 5 (g,LT aal



GLTp 5 g 193 50 anlllas) Glazslo SUilsS  (o3lal Jul e O ST Lo 07

SbTe,5 el 5o iloislu Al dno 3 (goLasdl (gl yeiio (s (ygm0 ot SSoimnod o) 36 b A Jouir

OgmmwoS yo wlalss e OgmmwoS yo wlalss o ) .
wolaidl sy poio
(Y2) ylaiag o YD) o
Sig: -y R: -/05¥ Sig: -nyy  RI-javoe bl 5550 50 oad jolo Slexsle slaailyy olaws | X1
. . S S9Same 3>y ol S SO Cond Jawel
Sig: -/-\- R -/AYY Sig: -/1-VF RN i IO BT R TS B %0
Oliw! 55 50
ods ddsie sboolo,l 3 5 ailale slpso,l>! lawgin
Sig: /- -A R: -/A0- Sig: /-1 R: </AYY Sl qreyie o 5l 4yl 5 290 o X3
OLsl 35 50 58 (F9Sme 9>l
. . SS lezslos b e o Sy Caand Lasys
Sig: -/-\¢  R:-/AY) Sig: /¢ R -AVA © PR BRI x4
sblez
S UWOSCE TP U F Y0 ¢ P ES K TIRLE IV R V)
Sig: -/-YY R /YA Sig: /Y- R:-VAA ’ TR TR TR = X5
ozl
. . s iz s LSSl S 5 Mg g
Sig: /-y R:-AY. Sig: -/--Y R -5 s PR lasl Gy Dedidhe |0
oleizle
Sig: «/- - R:-ayv. Sig: /- R: -/a00 s Caad Al X7
Sig: «/e .- R: -/azq Sig: «/e .- R: -/afq o)l ced ezl X8
Sig: -/- -+ R: -/a0) Sig: -/- - R: - /a0A Sns sloazls eni g (6l Cud asls X9
Sig: «/e-¥ R: -/ Sig: /- -1 R: </AAY Oleisles a5y 03438l 43 ) X10
Sig: -/--¥ R: -/ava Sig: -/- -9 R: < /AM Hlessle (isu eailiw X11
Sig: -/--v R: -/avy Sig: -/--9 R: </AA- ool iso alawly B pas X12

L) s 60 S boge jesls 4w il
cfﬁdﬁ;_g;a:é,la..»}:.e c:bﬂaﬁ ﬁﬁdfdk:»‘b
Glgeolr Lo gz 5 Ol S0 53 G 5SKn sy gl 5
G4 s 5 o 50 w0 dd dinte glasls)l 5 53 Glale
b 5 Ol 5750 55 GsSn dols Sl o e 65
O spmeaS 53 Glatlo ST Jha b /A 5 VL 50
ot S bl (Soan 5 lslne LI 5o
4 eSSl (s 5 CMged ST el 4 55 Sees
g lls ol sl olasl (S 5 Olastle Jisw
OsmmanS 53 Oletle Sl s asls L
S Sl 53w e @l AS e G 5 e
s galasil glajastls b et ol (Sounes 5
Sl e Sl ks Ly ) o,mp.um,éﬂﬁ
o s o OLES s (gla e b L5155 1) azals
Sl Olw Sl 039 gued 1 OLES lajls gel

(Y o)less IS2) 5,05 (g3basl gla asli 5 Slaxtla

oal (Ea s ol 53 eleTiwnse mls el

pld b ok OseS o Slerle Slils d
sladly y sluw jesle e (ol gl jesls
G s aie) ol 3 adls lsbias alal, Sl L
5 M o artli 5 o)lrl Coad el (S
o by hosn W b s SSe ladsly e
zils lsline LU Slaztle Sl aha L +/4F (SVL
eSSl g1 g fhoe sl lash s Gb
ds,548 6):@&;62.»):}:3&3&@5&&5;59
OgrmeS’ 3 Slastlo Slilss fha L /07 o o Ly
25 il Vo b (Socen 5 ke L st
D3 Sl ol ibu Gl asli (sda slaas,
Olaxs b 3w a3 33 2550 jels 4w él)): sls
35 Olazstle idu dauly O3 a5 Ol lu 5w ol
L/l i s A A4 (gl gne b
Sslae LU (69 0 gonS 53 Glaztlo Sliss e Ls



av FO-FY PP Sl VA o5led okt Jlo (S0 SIl drwgd ol

W

1393 1394 1395 1396 1397 1398 1399 1400

=] y2 X5 o=@ x6

W

1393 1394 1395 1396 1397 1398 1399 1400

-] y2 X2 X3 e x4

S

1393 1394 1395 1396 1397 1398 1399

-] y2 x10 X1] e=@u=x12

1393 1394 1395 1396 1397 1398 1399 1400 1401

-1 y2 x7 X8 e=@u==x9

) sl clalss gdne gl asls b LSl 55 gobamdl glo asLi ol s wig, ¥ JS0b

R VAL C S JC PR LU
6oL e (ladl g e sla el 487 Conl sae
}o.L'S/ J)‘..;Ul:.w‘ L&J)?NJ?JJ?-:% “-“ifp C)}_’J ‘_;3%
lie O S5 Jlow 55 STl Ll 63l 3505 0l
casly S g slize (sladomy 5l s sla et li U]
Muﬁwﬁwwm@m;@&\ﬂd\jp
s e 4 LS sy wly et e Ol uk o
T R R v RPN S N P SO o
M‘QMWL}.&.‘MéL&yL}
P S LI
slaws a) sl gla jesls rwb‘u&}};_ 33 Al s

SIS 580 ol (s S Al o )

L,l5 (g 2t 50 dtly Gla et s it gla oL
6].;'.5 @ ‘.L‘b' Cwlodds o3l .]a.w.t 6]4:- Q}:.wjf) Jde
JFA)LGTJ}J@b\)ﬂdb%ﬂ%b}f&h}ﬁblﬁ
L die S sde (o 21 5l ANOVA Ll
FE L G S Gl o 53 65LT ol (5l s
3 5eSs S los el o555 ol PRV
Mos SwT)l il Jbe Cdste e 4 /00
o5 53 e U1 51 dies e 0505T 5 ANOVA
Uit (ol sy Lol 5 Jits Lasls a3
sladie sl 51 Ko (Sl g abaly Sdsa

g_,._n.f,o u{\)\-@@‘ﬂ“&.&]ﬁ%ﬂ‘d)%

A AJLo.fL J"b Ls‘.kj:.ﬁ‘.n sles o AJUZ:‘ ;’})F Sl ol enlaial )\b}a} LSL“""MJ 6‘ﬁ 6JLa.1>‘ JJJ’ J‘ (.‘.k)\.)}a.} 6@ Cod gdoee J.:)J 4;)‘

(L2l o



GLTp 5 g 1935 50 anlllas) Glazslo SUilsS  (o3lal Jul e 151 Lo OA

elexr 45y 53 S 5 Olazsle gla e le bl
o 35 ekd s e e B F 15 S s
Jos 5l ol mls bl ST Wb 1) e,
ol (108 5T S 5 Olesst b i )3 O gew S
e o 0kd danie (slasls B 55 wilale slgo -l Lo g2a
33 (S35 Aol Gl e e G Gl 4 s
Lol (65 0 gmeS 55 Glazs o Sl s 5LTe =

A

fe el M 5 (b bl s s

s olatle g (S i 4 LESSL 25 SVgud
5 G i el IS 3 (i et e i
ol (i 5o Bl 5 G gldsly
Olastlo i o393l 35,0 Lasrls o,108 56 (Sl
Ll & galasl Lastla VY Ole Sl ol sas 0T
S @850 ity Slasle Slss Ol e b lslins

(QOJMJ)b)@;ﬂJﬁAﬁTJ.})}AWb

camsls 13 A las e e 53 (oslasl gla esla

Wl 0 plon] S8 Jue Hle o biddas 5 g

o ke dize ozt 05 85 o (3 0 )led Jr)

Sl Sl fhae jasls 5 g3l sla el o
ws olal a5 48 Olen Aas o OLES 1) (65 O gmmmmeS
Gola e o LS a gy p 1) e ke F oo LT
b oy ol sme csolgiin Jde sl 5o oyl ol (sl
S b als gl p ol slgiy Jde codeT sz 5
S el (S Laad jatlD) astld 5 aw
(5 5Kn Sk s ot 5 (IS a2t L 5 0l
.wubq},@d;ﬁé\”;ﬁUuTJ_Jmﬁ‘c,.:\;
4 Sl Glole 5 I b5l cdde & e Ll 5l

2 okbslgiiny e A3 S 15 s 5 093 48, 53 55

S9N OgmmnS 50 (Slosit b ST dlo (25l g golaiBl gl as L s o puiio wir (s o )5y Sl A Jgu

o g e o :
. . Ho (2L . ) Solo oo F o;bol Joo
Golo sz | 8 luitewl oud o oawi _
F O)Lo‘
sleols,l 3 o wlale glgso >l lawsie
15l ey yobie s 00 Jiaie Lol
R JAYY | SRS o (5T R vrasy | °°
2 (S5 0ly Ly e e S e
sl >
G LSSL o3y OMgnd
oo Res PR e .éL'm Y ey YRR | b sl
OBl g S idu
. l e+ w o ~u
ees <JABA e 5 SN e 2> NN een VIORY | e Lasls
S sl
oo < IANAY Slezsle 25 0038155 ) VY JARR VWITFA el
© s

Sl @oleiy ladde S pde 8 ol 0L i s

Ll

B P - P Ry WA RS NEUPRES

Slesle Ol dhae jastls 5 ool sl el oy
;:Qﬁ@uw&».a.u@owb#.\i@owﬁ
5 ok OsmmaeS 3 Glamle Sl de et



DA FDPF O e A sled i Jle (5 e Sl dagl dolidad

AR A CygumnnS jo Slaisle ol dlw (asls g golasdl gy sl (o 0 itio Wiy as (g 35y ki Ve Jouo

. . . oo
b ) . . O i _ .
. . Jitmo oL i ) ool g lo s F oyl REYS
&lo S0 3 ,lastiw! ooy s oi - S
Lglba\d)‘)é 5 alale LSLPHP)l?' .‘a...:j...a
[+ A - IA- S 6l 4 ol 5 e s oS Wiate Nials SRRV VOBAY | Sae 5 olazslos
Sble 3 )0 G9Sms 32ly (sl g po o
fou s LSOl S5 ) Mg &
o -y TR TR TR & AINFY oo YANYS e sla it
Sletsle g o Sana
/ <AV S Zeagd L SJarY e V- JADF }
S
oY -/AT) Slasle s o381 35, < IAF) oY YYEVA | skl slacles

Sl fhe  olasl sl asls (6,18 5E Ol

g Jgw ol s leu I g claaly ol 5o

b :\{TC}S— A% 5 Sl Olass Wy, S 3y ol
4 gy 53 ol axils 18 e OF) B AYAY ladb
589 SO senS )3 Slomtle DAl sl )
2 3T S GBI el i e
Lgy oyl e @wuam&sgtsam@.u
SR iy AP B cladle b oy adls il
S o ol s I s el 03 S a2 ) 4
Sl DU 7 85 Ol e 5 oLl Jolse o B3|
a3l Ol bl el 6 8 (12 Bl v e L)
SIS Zond 3 0l Cod (s nd) s
L Srod 3 BUI o s o 55K Gladomls eand
Ot s e Azbls ezl Dl fhoe e li L
5 Olast b ou 53 S0ged sltad 5 3hs 2131 L oS 515
ol S ey il Slansle Sl 5 S
Lo Jolo ol et gy 5 0ge Sy e
5 e om okd dinie lasls,l 3 s alsle (slgso,le]
503 558 ol Sl 5 0 0SS 1l s
3 S e 4 eSS oy S g (Ol
5 GMESS b L (S T s L Ol L
Solasle e 033l 2550 5 5oSame ladls uens

Sy eolasl Jidw Sl s F ool &l

ot 4 o o O a8 > Sl ihs e
I et 1 Sk o) Sk O oS 53> Sl
O ol oo basls I8 5T Bl 4 (¢ ojles

(Cnd st o )3 g5 3 i by b ol
5 S L e ls (6,18 30 @ bt dsi) 5o
oled Joda) 53 bl s il 55Ke gladsly Son
Sl sy Sl ad el I8 S (0

s 5

109.85

77.59

27553833 32.68
17.45

12.96 15.59 I
| |

Sy pbomls b slafl ced pasls gl sleles

L JUTRVIT ooy B WA geaneS

O ‘Sél.e,u».u: GL@JM u.J,.a.O.o 9 F o)LoT FUW] 738 g L)
B9y dimly L g0

Balgdy 9 (S w5 dmi -0

g1l 53 0l 5558 5500 (5le gt S S 35 5SS
Jelse Slesle Dlalss (l?J 03 el gl le Slakss

5 obsbae LUl g cpl s dimes 108 ST o)l



GLTp 5 g 163 50 anlllas) Glazsle SUsS  (golasl ful o Sl 1 Lo 9

Croman S oy 51531 OVYS s OE Csa s b

2 e Ol 5 See oyl gt L5y 3 6 S5k

5y Bl 5 6o 5 Sl O sli Sl

bl g baslgiing ple Al 5Ll 4 opl )3 Ll 5

e S 25 A ek gl e o

SOy Jb Slawge 5 o148 6t A -
(Vg ) )L

5 Gl Soj g (SO SMged 1 eslined -
(Sl le Ol tals S

bl Ol o5l > Sl 2ol 53l -

SMalae I Juol 5 90395381 5550 5 Sl 21580 -
Oblaale w5 OYYs Lu g Ges & s 5 e
"J:fgs" (nbu\

bl Slatle Oyl 5 LS5 Ll -
e il (>l g bl

(U e L g5 53 s

el o s ed 4 i sl G-
S5k s PR Sl el 5 sl gl b

¢ e

&bo -#

b ok 5 e WIS (gl (ool ¢y I e (Sl #
kS 35 ME ST el ol s gy 5 (VFY)
T Ok o 53 (648 Slajluscsle 3 Sl
DOAY08+ + (VA (g aes p sl Cilallon aold s
10.22034/JESS.2022.354131.1837
QYN ol ol (ko o 25 (53,2 dlaos (31 Jomand 7
ST L0yl sl s 53 Slazsl Sl ¢ 85 o
(o 45 ) addate 03 gdoee 163 ) 90 anlllan) (515 48 25 4
IV VA (gt Slalllas

10.34785/J011.2019.225

3443\Qﬂc&jjbfqucéwaL@&;\kl z
ll) (53he 5 Ll 5 1y ST L s g2 SIS s

S ols Ol e ple b e mlS Al
85 glaesls 5 sl 5l oslizal b s i g3 I (6 ke
DU (5,8 Sy e Jelee umis 5 oz &
el Y ol tagd s bl otamsl, Slesl
(o Gl o Sae 5 Olezsle i ler 3 gLl
ol o daly 5 ol (Glul ol 5 Cud e la
2536 e e 5o Glastle DS dla b e
bols e glaosls LAFY YA Jle Slj a8
5 Okw )t Okl gyl wlle s iy Sledb
ol 2 3 F I enp s LTe A sl e
Sl Slilss L (Sl Oges hagh bl
OLan 5 Ola gt Guios 53 4Bl cpl.dizdls lsline LS|
Ollllas s plol r romen s Al 55 (VFAY)
S oslrl Caad 5 (s Caad s 53 Sl hash
25 Bl opl sy Slestle Olils , 0856 Ll
S5l sy 55 (VAN OLs 5 by ik
LB L O0F ) 0L 5 ol e (g 0Kl 23 8
Jolse 315 S 5 a2 JAS S e mls
S e Ol Szt le Slilss el 108 56

e b Glesle Sl (agh el el

slgi syoplsl Wil Shsliae LLLI SSL SMgas
5B sl b (SU oy Jb Slewie b ossd o
Catls Sl adls 6k LU 6)ls 68 53 S5l e
Al gyl s Calbee OB WL 5 00L 4 M gs
Sl Ol gea 1) Gletle Sl pde Ol o (rioman
RS ERN I B C G W Y B FPT -
boas 5 Cad Lasls & sls Ol Jhags sbaasl
S b ool il e lh 5 S S el
3R Kol Ll Slskee bl Slasle
OS5 ojlel Cad IS (golgihy Glalln
ORI BYs B s ss L a5 ) p5ke il Wl L
baly cnl 53 33,8 U8 5 sy (K 5 o) Cend
o S 5 o ead 31 1S 5T LY 51 S

S 3 ey b 0SS 3 el (Sl la 5 (g3l


https://www.jess.ir/article_160203.html
https://urbstudies.uok.ac.ir/article_61135.html

PV ROPY AR e OA sl i Sl (G a8 Sl drwgi dolilad

3 oo S b (\ra0) = (s s M glal #
S T8 dlme 165y 50 dalllan) ba gl Su )b (Sla dous
FYA-FYA FIFA o L (sl i (slging i (s

10.22059/JHGR.2016.51980

ksl (0233133 Dl ko $Kn 3 (IWVA) (o hos #
Oy Sl

(Bl 5 oS (ST ¢ e a3l rolule 7
Gl s S e Sl Al (1Y) L
AN adlate : Slallae 450)Ks (G3lgy lae
N ONYA NI (s bl tm s (5

10.22034/USD.2024.2008122.1092

9 GL":"L“ Slass (W) s Ld)}?s 6.3}4,3\.:{ #*
J’.l’u“ O, J@,&u% Gble o L;.x,llf- Sh.éé i
20V (Y “_}A..,:‘ Q/jél’u&w

http://jsaeh.khu.ac.ir/article-1-2454-fa.html

(2500 i g dnir i (gl amolr (WAY) 5T (5aS #
.C}\Jgf ‘GJ’:“"‘{'m g._‘)lg-

2 S M s e ey (YY) Ol g8 #
g bl psR s 0 e po lajlesisle
NN VA ¢ hailio g paals

20.1001.1.22286462.1397.8.3.8.9

3l 564 gy Jrmen (EKB g 3 cotn o Y #

s Sl Ol Curdg gy 2 (WA L 2 S

AT 5 Ll i e 53 OT £ 85 sla 25 5 Jle
DAV (R o ol il 5 et

10.22111/GA1J.2019.4448

T OVAY) i c(Shinn 3 ¢ ilanae chodor 03 (Shoms 7

056 VFF ole (GlgigeS prise Sl b

330151 la g 2D ) sy laadl el 50 45
WA O ¢ s g g il anlhad

https://ajkrl.scu.ac.ir/article 11450.html

(S anen sl 5 Lol dgin g & 5 4w Gble 16355
AN s g

https://doi.org/10.22067/qusd.v3i2.32114

s dde (S wns o Fpl bl #
IS g 5 San Jelse How (1F++) aablb (o]
ool 3 30) A 03k ) eSOl ASTEL Sles L
it bl g Ll (O, gh ONS 4622 bk
A=Y OV oo abaco

10.22111/GA1J.2021.6309

o5 5 drall (g Wy o Sl guge Dlagy #

s s 5 ge ol g o 5 gy 5 (VAT O 5l ol

Gl 1 (02)50 430) Sg 5 (sl jgd 53 Slele
YYAYOY (VY ¢ s g (55 ol (5ls] im slging s

10.22059/JURBANGEO.2014.51970

QOF ) eilcdins g geopidl e sb )T iammol5 ol #

(S35 33 et 33 Jaist Lo A 5 ol o
VY-AD (NN OIS i 5 i (A g

https:/Avww.sid.ir/paper/1004974/fa

Vet o3le O graeS 5 Shos oy 5 €IV G oS> #

J'\ GQL&:.VI‘L.‘_;).LNJG.:#} ?"‘"’.-L'JC":JZ QTJB"T}.L‘J_ LS)‘-’JG-:'

OB ¢ e (sl i (sl gy gl (S50l
YAV-F+4
10.22059/]HGR.2017.240148.1007530
s (VFY) e NS5 (g 5 clammn il #
3)50) S SBilwalsle js Sl S5 lse
ssp 2ol (OL,g gadIS ¥ adas g5,V a4
NN (PN g g Looms s 57

10.30495/JUEPD.2022.690607

(IAY) omee Olndy 9 il 25 Obl e ¢ ooz dbiwgy #
¥ !‘”J”"(J@"J@“:‘J" Sl Oliss olas Mg

AVAY GONY oz, 4ol

https://geoplanning.tabrizu.ac.ir/article 8249.html



https://doi.org/10.22067/gusd.v3i2.32114
https://doi.org/10.22111/gaij.2021.6309
https://doi.org/10.22059/jurbangeo.2014.51970
https://www.sid.ir/paper/1004974/fa
https://doi.org/10.22059/jhgr.2017.240148.1007530
https://doi.org/10.30495/juepd.2022.690607
https://geoplanning.tabrizu.ac.ir/article_8249.html
https://doi.org/10.22059/jhgr.2016.51980
https://doi.org/10.22034/usd.2024.2008122.1092
http://jsaeh.khu.ac.ir/article-1-2454-fa.html
https://dorl.net/dor/20.1001.1.22286462.1397.8.3.8.9
https://doi.org/10.22111/gaij.2019.4448
https://ajkrl.scu.ac.ir/article_11450.html

GLTp 5 g 163 50 anlllas) Glazsle SUsS  (o3lasl ful o Sl 1 Lo #Y

State, Nigeria. Applied Science Reports, 20(1),
30-34.

https://ssrn.com/abstract=3201451

# Katwal, R. (2022). Building Bylaws
Compliance in Residential Buildings: A Case of
Neighborhood in Kathmandu Metropolitan City
(Doctoral dissertation).

https://elibrary.khec.edu.np/handle/123456789/
515

# Kumar, A. (2017). Problems and prospects of
building regulations in Shimla, India-A step
towards achieving sustainable development.
International Journal of Sustainable Built
Environment, 6(1), 207-215.

https://doi.org/10.1016/j.ijsbe.2017.03.009

# Kaeall, M., Baker, M. G., Howden-Chapman, P.,
Cunningham, M, & Ormandy, D. (2010).
Assessing housing quality and its impact on
health, safety and sustainability. Journal of
Epidemiology & Community Health, 9(64),
765-.771.

10.1136/jech.2009.100701

# Mishra, K., Karmacharya, G., & Aithal, P. S.
(2021). Compliance status of building bylaws
and codes in high-rise apartment buildings of
Nepal. International Journal of Applied
Engineering and Management  Letters
(IJAEML), 5(1), 66-79.

10.47992/IJAEML..2581.7000.0093

# Siddiqui, A., Siddiqui, A., Maithani, S., Jha, A.
K., Kumar, P., & Srivastav, S. K. (2017). Urban
growth dynamics of an Indian metropolitan
using CA Markov and Logistic Regression. The
Egyptian Journal of Remote Sensing and Space
Science, 21, 229-236.

10.1016/j.ejrs.2017.11.006

L S 3 ol (e (ol ch).\SL_.a Sz se 7

L)?-“.'.)GL":"L“' CJL&JJA’J}&J}: .(“‘*/\)&«»—

ol Clellescsy g 550 5 I8 56 S ol oo
XY ONF s g 0 SIS

https://shahr.journals.umz.ac.ir/article 2180.html

OVN) ST e o gl 5 ¢ gome cOlrdy dpans iy #
aw bl U 5 onlal gla b b 3G olab Lo
Slhagy (Sl DS ey af b 46
SOOIV (FW o g g 5 dali p 18] i
10.22059/JURBANGEO.2019.256799.904

# Blanco, H. Alberti, M. Forsyth, A. Krizek, K. J.
Rodriguez, D. A. Talen, E. & Ellis, C. (2009).
Hot, congested, crowded and diverse: Emerging
research agendas in planning. Progress in
Planning, 71(4), 153-205.

https://doi.org/10.1016/j.progress.2009.03.001

# Boob, T.N. & Rao, Y. R. M. (2012). Violation
of building Byelaws and development control
rules: A case study. IOSR Journal of
Mechanical and Civil Engineering (IOSR
JMCE), 2(4), 48-59.

10.9790/1684-0244859

# Fekade, W. (2000). Deficits of formal
urban land management and informal
responses under rapid urban growth, an
international perspective. Habitat
International, 24(2), 127-150.

https://doi.org/10.1016/S0197-3975(99)00034-
X

# Jimoh, B. A. Al-Hasan, A. Z. Imimole, W. O. &
Ahmed, M. B. (2017). Contravention of
development control measures in Auchi, Edo



https://shahr.journals.umz.ac.ir/article_2180.html
https://doi.org/10.22059/jurbangeo.2019.256799.904
https://doi.org/10.1016/j.progress.2009.03.001
http://dx.doi.org/10.9790/1684-0244859
https://doi.org/10.1016/S0197-3975(99)00034-X
https://doi.org/10.1016/S0197-3975(99)00034-X
https://ssrn.com/abstract=3201451
https://elibrary.khec.edu.np/handle/123456789/515
https://elibrary.khec.edu.np/handle/123456789/515
https://doi.org/10.1016/j.ijsbe.2017.03.009
https://doi.org/10.1136/jech.2009.100701
http://dx.doi.org/10.47992/IJAEML.2581.7000.0093
http://dx.doi.org/10.1016/j.ejrs.2017.11.006

sy FO-FY PP Sl VA o5led okt Jlo (S0 SIl drwgd ol

Wlis 4 gl syl o e
SUTp 2 g 16 0 alllan) les o DAl (alal ful s D131 s (VP4 F) L ot cosl3T 5 il lo ¢ 1 e
FO-2¥ (VNI o6 g bl dres s

d DOI: https://doi.org/10.22034/usd.2024.2025871.1237

@ DOR:
URL.: https://usdjournal.daneshpajoohan.ac.ir/article_724298.html?lang=fa

Published by Daneshpajoohan Pishro Higher Education Institute. This article is an open

a Authors retain the copyright and full publishing rights.
access article licensed under the Creative Commons Attribution 4.0 International (CC BY 4.0)



https://doi.org/10.22034/usd.2024.2025871.1237
https://creativecommons.org/licenses/by/4.0

