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EVALUATION OF THE RESIDENTIAL SATISFACTION OF
MASKAN-E-MEHR PROJECTS AS A STRATEGY TO
PREVENT THE LOSS OF NATIONAL WEALTH
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Subjective features of the
residential environment
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Meeting the needs and
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Fig. 1 The conceptual model of residential satisfaction based on Amerigo model
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Table 1: General criteria and indicators for assessing residential satisfaction in residential complexes by type

No Criterium Indicator Type
1 Visual Dimensions and sizes of blocks, units and residential spaces Physicj‘zq
Suitability Visible views and landscapes Physical — Activity Based
o Access to a variety of amenities and recreation facilities Physical — Activity Based
2 Variability Variety of materials, textures and colors of spaces Physical
3 Flexibility Relation and separation of zones (e.g. public and private) Physical — Activity Based
The appropriateness of the area for residential usages Cultural — Activity Based
The amount (number and size) of spaces in responding needs ~ Physical — Activity Based
4 Adaptability Access to public transportation Activity Based
Population density of the complex Physical - Cultural
Silence and acoustic comfort Activity Based
. Accessibility of the complex to the main routes Physical
S Permeability Accesses to residential units (stairway, elevator, hallway) Physical
Y > y !
Physical appearance and facades of buildings Physical
6 Readability General and environmental arrangement of the complex Physical — Activity Based
Public lighting Physical — Activity Based
Quantity and quality of green space Physical
Natural light and ventilation of residential units Physical
Infrastructures including water, electricity, gas and ... Physical
7 Sustainability Access to health facilities . Phys%cal - Act%v%ty Based
Access to important urban services Physical — Activity Based
Repair and maintenance management Activity Based
Safety and security of the complex Physical — Activity Based
Stability and structural strength Physical
8 Liveliness Residents interaction and social participation Physical - Cultural
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Table 2: The number of units delivered from Dolat-e-Mehr Complex until 2014 (Source: Ministry of Roads and
Urban Development)

Year

2010 2011

2012 2013 2014 Total

Number of units delivered

683

0 1385 725 742 3535
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Fig. 3 Aerial iag of the Do

lat-e-Mehr residential complex located in the Dolatabad town in Kermanshah

(Source: Google Earth)
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Table 3: Results for descriptive and inferential statistical evaluation (single-sample t-test) of residential
satisfaction according to the criteria and indicators studied in the case study

units

Mean Score Mean Score Mean Score
of evaluation Criterium of evaluation Indicator of evaluation
scores  at 95% CI scores  at 95% CI scores at 95% CI1
Dimensions and sizes of
. blocks, units and residential 2.44 Moderate
Visual
oy 2.06 Low spaces
Suitability . .
Visible views and
1.68 Low
landscapes
Access to a variety of
amenities and recreation 1.28 Very low
s Variability 171 Low _ facilities
2 Variety of materials,
g textures and colors of 2.13 Low
= spaces
£ Relation and separation of
E Flexibility 2.20 Moderate zones (e.g. public and 2.20 Moderate
‘2 private)
- The appropriateness of the 238 Moderate
= area for residential usages
2. The amount (number and
it size) of spaces in 2.69 Moderate
% responding needs
a Adaptability 2.32 Moderate Access to public 219 Low
s 222 Moderate transportation ’
z Population density of the 1.96 Low
] complex
b1 Silence and acoustic
S 2.38 Moderate
z comfort
s Accessibility of the 232 Moderate
= complex to the main routes
E Permeability 2.62 Moderate Accesses to residential
= units (stairway, elevator, 2.92 High
§ hallway)
Physical appearance and
facades of buildings 181 Low
- General and environmental
Readability 219 Low arrangement of the 2.03 Low
complex
Public lighting 2.53 Moderate
Quantity and quality of 139 Very low
green space
Sustainability 2.19 Moderate Natural light and
ventilation of residential 2.47 Moderate
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Infrastructures including

water, electricity, gas and 2.72 Moderate
Access to health facilities 1.64 Low
Access to 1m1?ortant urban 1.78 Low
services
Repair and maintenance 276 Moderate
management
Safety and security of the 290 Moderate
complex
Stability and structural 257 Moderate
strength
Liveliness 2.47 Moderate Residents interaction and 2.47 Moderate

social participation
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Background and Objectives: In recent decades, the urban population has experienced
rapid growth due to migration from rural to urban areas, especially in developing
countries. Thus, urbanization is considered one of the most significant phenomena of
the present era. Iran is no exception, and urbanization has seen considerable changes in
this growth, which has created a surplus of demand in the housing sector, the immediate
result of which is a sharp increase in the costs of housing. Therefore, planning and
constructing mass housing projects, including Mehr housing, as a large-scale national
project to provide accommodation for low-income groups, is of paramount importance.
Given the phase-by-phase nature of implementation in such projects at different times
and regions, it is necessary to measure the level of satisfaction of the people residing in
some of these housing complexes. This research examines the qualitative effectiveness
in people’s lives and determines the positives and mainly the negatives to improve the
prospective phases. As a systematic process, post-occupancy evaluation methods focus
on assessing residents’ needs from perspectives of safety and security, functionality and
utility, and in general physical comfort and peace of mind. Thus, this process has a
strategic role in formulating and correcting the process at hand through receiving
feedback from environmental users of the occupied housing complexes. It also
contributes significantly to the success of the design and liveliness of the residents, who
are among the more vulnerable and sensitive sections of society, and as a result,
contributes to social prosperity. Accordingly, the main purpose of the research is to
emphasize the role of post-occupancy evaluation in the early stages of large-scale
construction projects to employ the findings in ensuing similar projects and, therefore,
improve the satisfaction of residents of similar projects. Due to the significant budgets
spent on such projects, such evaluations are also necessary to prevent the loss of
national wealth.

Method: In this research, the case study strategy and the hybrid (qualitative-
quantitative) method were used, i.e. First, the theoretical framework was formulated
descriptively-analytically, and then the field data were collected through the
distribution of the researcher-made questionnaire among the research population.
Finally, descriptive and inferential statistical analyses of the data and generalization of

*This paper is based on Masoud Zohreh’s Master thesis, entitled “Investigating the Structural
Factors Affecting the Satisfaction of Users in Residential Complexes (Case Study: Designing a
Residential Complex in Kermanshah)” that was conducted under the supervision of Dr. Hossein
Rezaei at Architecture Department, Faculty of Engineering, Kermanshah Branch, Islamic Azad
University, Kermanshah, Iran.



results were presented in the form of research suggestions. This research’s case study
was Dolat-e-Mehr residential complex, located in Dolatabad town in Kermanshah city,
and the sample size was estimated using Cochran’s formula. The respondents were
randomly selected, and the data were subsequently analyzed using SPSS 22.

Findings: Contrary to most similar studies, the results of this research indicate that
despite the relative satisfaction of residents with the activity-based and social criteria,
the lowest level of satisfaction was witnessed in physical criteria, including meeting the
needs of environmental comfort, especially in the architectural scale of buildings.
Environmental quality and residential satisfaction criteria, including visual suitability,
environmental variability, and readability, which are mainly of physical and
architectural nature, were evaluated as low. In contrast, flexibility, adaptability,
permeability, sustainability, and liveliness, which are mostly activity-based and social
factors, were assessed as moderate. Thus, the overall level of satisfaction with the
complex can be considered moderate and possibly on the downside, considering the
particular demography of respondents. In the end, it is noteworthy that the results of
the present study indicate that the lowest level of satisfaction in Dolat-e-Mehr
residential complex was attributed to the quantity and quality of green space, as well as
access to welfare and recreational facilities. Subsequently, the main architectural items
of landscapes, the variety of materials, textures, and colors in environments, the facades
of the buildings, the general and environmental arrangement of the complex, and the
items mainly on the urban scale, namely access to health, hygiene and other important
centers, and, of course, services such as public transportation, as well as population
density, have been attributed to little satisfaction. Other subjects including the number,
dimensions, and size of blocks, units, and spaces, especially in meeting existing needs,
separation of zones, lighting, and ventilation in public and private spaces, and
buildings’ stability, which are mainly of the architectural scale, were assessed as
moderate. Moreover, the suitability of the area for accommodation, silence and acoustic
comfort, access to the complex, infrastructure facilities, safety, and security status,
maintenance management, and social interactions, which are usually discussed on an
urban scale, were also scored moderate.

Conclusion: By a generalization of the results of this survey and also considering the
similar design patterns of mentioned types of these minimal housing plans and the
existing executive defects in them, it should be noted that in addition to concentrating
the activity, social, and cultural dimensions, the physical aspects of the subject should
also be focused in this field. Moreover, it is necessary to pay special attention to the
architectural scale as much as the urban scale of these complexes. Accordingly,
suggestions can be made for planning, designing, and constructing future buildings.
Some of the most important of them are mentioned below:

e Preparing a checklist of design principles and standards in architectural and urban
scales and observing them to improve residential satisfaction according to all
environmental quality criteria, especially in terms of visual proportions, physical and
activity flexibility, as well as formal and functional readability with emphasis on the
low-scored items including landscapes, variety of materials, textures and colors in
spaces, attractiveness of buildings exteriors, public and environmental order.

e Improving the quantity and quality of green spaces in residential complex areas in
accordance with the population.

e Providing recreational facilities in complexes or at least facilitating proper access
to them.

¢ Planning and preparing appropriate access to complexes and from them to important
urban uses.

e Affecting neighborhood units by allotting housing units to specific social groups
with homogeneous communities to promote participation and social interactions.

Key words:

Post-Occupancy Evaluation, Environmental Quality, Residential Satisfaction,
Maskane-e-Mehr
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Score = [green dots] + [red dots] +2x[green &
red dots] + 4% [blue dots]

Formula 1. (Van der Lugt, 2003, 7)
Creativity = Score Self Evaluation %

Assesment Best Idea

Formula 2. (Collado & Ostad-Ahmad, 2010, 488)
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Table 1: Scale for subjective assessment of the best
ideas (Collado & Ostad-Ahmad, 2010)

Description Score

Common ideas, optimizations that spawn
from the text, or stereotypical proposals.

Novel ideas for the product, but that
have been seen in other contexts or 3
similar products.

Surprising ideas that seem to point at
relevant concepts.
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Table 3: Examples of design records

Table 2: Samples of control group concepts

Collection 4 Collection 3 Collection 2 Collection 1
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Table 4: Examples of test group designs
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Fig. 5 Final score of test group design concepts

Table 5: Comparison of score results

Control group  Test group
Average self-assessment score 20.14 28
Mean score of professors 1.89 3
Mean total score 40.1 91
Minimum score 9 12
Maximum score 77.5 192

Tables 6: Test Statistics in the Mann-Whitney test

Emtiyaz
Mann-Whitney U 42.500
Wilcoxon W 147.500
z -2.553
Asymp. Sig. (2-tailed) .011
Exact Sig. [2*(1-tailed Sig.)] _009b

Tables 7: The results of the Mann-Whitney test in

SPSS
Ranks
Group N Mean Rank  Sum of Ranks
Emtiyaz 1 14 10.54 147.50
2 14 18 46 258.50
Total 28
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Objective and Background: Novice designers in design workshops are constantly
finding themselves on the quest for an elegant solution to design problems. Still, a large
portion of educators and professors are not able to, or willing to, define a distinct course
for this quest, thus leading to problems of disorientation for these novice designers.
However, it is noteworthy that the paths and processes for reaching such an ideal are
absolutely unique to each designer, as at least some part of this process is intuitive and
exploratory. Thus no same pattern can be handed out to all designers. Yet, this does not
mean that students and novice designers can obtain their design formula without any
external guidance from their instructors and relying only on inner instinct.

Methods: This study seeks to provide a clear and systematic model based on the
previously discussed design records to prevent plagiarism and assist novice designers in
solving the design problem, especially in response to the aesthetic aspects of the design
that do not have any explicit assessment criteria. Considering that the causal relationship
between the independent variable and the dependent variable is examined in this research,
and the independent research variable, i.e., the educational model provided for teaching
architectural design, can be manipulated by the researcher, this research is a quasi-
experimental study. For this purpose, firstly, 28 students from the 4th semester of
architecture were divided into two groups of control and experiment. The control group
members then performed the desired exercise (study desk design) without using design
records and only based on previous experiences. At the same time, the experimental group
members were offered the proposed model and were free to use the design records. In the
next stage, students’ schemas were scored using the self-assessment method, and the
opinion of experts (professors of architecture) and the data were analyzed.

Findings: The path that scientists of different fields take to solve the problem, no matter
how difficult and challenging, ultimately has a very clear and well-structured nature.
However, the same is not valid for the design problem. This effect is more pronounced in
the early works of novice designers. It is given that the various paths and stages of this
process cannot be clearly observed and explained. In fact, the designer’s mind shapes new
designs within mind what is perceived from nature, geometry, and samples of previous
works, among others, by analyzing and combining elements therein. It can be argued that

* This paper is derived from the Ph.D. thesis of Babak Ahangar Azizi entitled “Explaining a
model for teaching architectural design based on design precedents to enhance the creativity of
beginner designers” supervised by Ghasem Motalebi at Department of Architecture, South
Tehran Branch, Islamic Azad University



designing would not be simply feasible without having an intellectual archive of design
resources in mind. The experience of facing design problems is critically involved in
achieving their solutions. As such, novice designers and students who lack sufficient
experience may be easily disoriented in solving design problems. Meanwhile, examples
of prior works and projects, scientifically known as design records, are the most
extensively used resources by designers, especially novice ones. Without a clear pattern
and framework for exploiting these design records, risks such as tumbling into the trap of
plagiarism and blind adherence to the teacher’s approach threaten the design, leading to
their repressed skills development.

Conclusion: Design problems, unlike problems within the realm of experimental science,
are mostly struck with poor structures and have ill-defined nature. There are no concrete
paths and predefined frameworks for solving design problems. The main purpose of this
study was to propose an approach to changing the nature of ill-structured design problems
to a relatively well-structured one and thus employing the use of it in training novice
designers. This goal was followed by proposing a model for framing the design problem
using examples from previous design works. It should be noted that still the ultimate goal
of the present study was to discover solutions for better learning and improving the skills
of novice designers, rather than achieving an innovative and perfect design. The results
of this study revealed that designing based on the proposed model alleviates the confusion
of the novice designer especially in the early stages of working on design problems, while
encourages facing the challenges of improving design skills, all of which is achieved by
employing such a clear and systematic way. Nonetheless, the comparison of the works of
the tested students showed better results and yielded higher scores for the group that
developed their design using the proposed framework. Moreover, employing the
proposed model reduced the probability of plagiarism and led to increased variety in the
experimental group's schemas. The results showed that the experimental group's schemata
compared with the schemata of the control group, received a higher average score. Using
the proposed model reduced the probability of imitation and increased diversity in the
experimental group schemas.

Key words:
Design Process, Problem-Solving, Precedent-Based Design, Architecture Education.

COPYRIGHTS
Copyright for this article is retained by the author(s), with

publication rights granted to the Journal of Iranian ®
Architecture & Urbanism. This is an open-access article
distributed under the terms and conditions of the Creative

Commons Attribution License.
(https://creativecommons. org/licenses/by/4.0/).

Wlio (4 gloryl 89S
alie 4y b (VYA) D5 (S35 muld o dlae (Sl o5 3050 Sl

Silond 5 S)lons (oole 4t (Ll Blgw p (e (Joo aliens >
TAPY OOV ol

HOW TO CITE THIS ARTICLE

Ahangar Azizi B, Motalebi Gh, Rezakhani Zh (2020). Designing
as problem solving; A model based on design Precedents,
Journal of Iranian Architecture & Urbanism, 11(2): 21-33.

DOI: 10.30475/ISAU.2020.205268.1306
URL: http://www.isau.ir/article_115416.html







Ol 63w e 3 5 ploro solke 4y pitd SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE
Yo 05 i & URBANISM, Pages 35-56 35
s
0395 lgne @ 5l iy Gl o2 )5 (LLS 35 2 Slaal P50 Jolow
oo oS j1 y1uig s STl o driwgd S pxo
The Impact of the Underpass Construction Project of Karim Khan Zand
Street in Shiraz as a Flagship Development Project on Citizens’ Perceptions
of Environmental Qualities
YW 4.0.‘913 (gl aa&yf&&b La)-oJ.C 5’)&&5{3 GO0
RO BRI, iy &b 1655k @b il &,
IAECTARYER IARSTEA7AVS VWAA - 4/YA VAN YIYY
ouS

Cugh A g wil aLils (b glalad ame slocaaS S| (6,108,850 (a8 wiilyl e angd S e slaods
OMig e STyl il Sl gy nl (slol a5l 51ipsl wal 81 alad aisSl olozzl 5 (usm soladl ol
05922 sl (nl & el drngs S e 0 SG el jlam g B3 (Slej ojb 99 50 (s xed slaldd Jas slacodS |
B iy (Pl slaly degecms 0dgaome )3 a2 )S IS (s 08 slaldd g jld W) GlEm,S GLLS ) )35 5 Slas
“heog Geiod slahs, 5l (g onl 5o el oad QB! Glallhe diges plgie 4 Gl EL 5 QB w5 Sl S
548 wogr Il VA VL oLSLu 5 uils aneS adS 5o ol (o bl dnels ol ool 4285 040 ciulon o Ll
009 Lasinll 4y azgi b .03 S co colainl pylan Djyge 4y 0ol Slas| 35 55 059, 00gdme j0 S99 (6 e (slalad
yolaie ay cawloads dwlore (1SS Jge 8 5l eolannl b o] olass 5 009 ;05 VAT digad 05,5 poxe (g lel drale 580 olass
WS 5 bz Jolas o5 iy bl eoslir sugn bl il s s e (5l sloailga s g ey
Caxdg 3l laig s SThol g wiloads (B8 pme aiee g g (5 Lila) ( STHol (o0, Sles a5 gz olayl JB jo (solazil
el 00l ot g oy (6w 5 STl oolaiwl b 039, Slasl jlam g L8 Slej o3l g0 0 beadlge ol 5l plaS jo
Wilcoxon ;smSTs o 2el bl (og03 51 o35 slyzl 3w 5 b )0 laceins 5 s o b i po (sloaysS anylio (sl
b o s adlgn 55 (6 0531 o i bsSoenly L 51 aS ams e Las oges] ol 5 ol gl ccanl oo ssliul
ool 59 e s LI VAV Silia b solal LS 5 ollss sboailge o1 51 e 5 Cowl 00l &5 VIVA uSilee
L3150 anug S e ooy p b oS Conl oad &) (6 p0es slalad are locodsS o5 )z alo)Sal; oy

i goals” (sbrojly

)‘J-“*’ A)) Ul'> W.J)S uLJLa.> ‘6¢L44.9l ‘3‘)& “s.u)».uo ‘u‘d.:e)e,w Jbé‘ s‘\.&.ué}} JJZA L§L°°)5)’

nikkar@shirazu.ac.ir Ol Gl Gl ofidls (5 loxs g i 0aSliily (6 lase (25w Loliul .
arsadeghi@shirazu.ac.ir Ol el Gl ol8ails (g lane gy 0uSiils (g5l s id GLoliwl Y
nazaninshams70@gmail.com Ol ol (myte Sy olKiils (5 lane g b 0SS (g3l (5 2SS gmiils ¥



URBANISM, VOL. 11, NO. 2
36 Fall & Winter 2020

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE & I ol 53w st 9 5 ylomo ole 4 pi

AR Gyl 9 3ualy oF 0 5loh 1) 0598

IY’?

Oy 4 wilgios s AL sleeisn (Y10)
Slanl Gaasd pl )0 aied ai8 )T a5 b dswgl sloS e
Sl sazme bl (52 (68,90 dnngs S oo (o 313 (Lol
Lbe polie plee digm & a5k G b 5l (olad -
kS W)l g (Sam -l g)lub 28 5 Lol
5 emSie? uzmed &l ol e daore )
2 aSE L Al e 095 gl [0 (Y0VY) €01 500
ihie ol 5 laigT o 1, Simd olal a5 Llaco s
S drwgs S e sl gl ins S ClBMS Cod
Slped ol oS Gyl 1) Gl e (Al 2l o
2,8 Gt g (Pl 8l 0l g, L oS el
a1y 0510 (6 yion @l GBS axwgs jeebs Cgm yo o]
Ol » oo ot B dngi Syzme 5 5l anee; Jelse
3 adye siegh 50 (YV0) «J5 A5 5 ool ol
2 e AL ) (e DMl Lol laly e
o> 97 9 ez Ol e 5 gl S e 9,0,
Foo Jole lap ] wslacdly (nl 4 0,lgs (Sletdl g (S
delse ol 1) annsgs Syomo (5505 (5805 slooson
Lims s oolamsl (Sia - elanl ( olad cuJls
€50 5 oS s uzmed il e |y Cans)
Joli 1) (s dngi S e slaossn slaaddge (Y4IV)
(PP (5 3 Cunde (oulow) SRy 2ely slaadse
Jolse) (b adlge (S Lo 5 (oloi| (ol
ESilie) T2l adlge 5 (Cagp 5 OIS > il
A Al azl 4 4z i b aiils ga (0 pe - o gat — sages
eyas )3 B Ojgo glatagn a5 3pd o0 0w
o piie Jolod g (920 2 fidn drwgi S e sl
Gl Cuddse p Fge Jalse Guizen 5 S RSL Lol
lopy s plonil @l 5l Gl e (sarecald) g laoj
Shol (Keia cpda Judow di) ;0 9 wlails o ST
AL b slalad e lacudS 5l lasg s
S e ojen Sy bl jlan g S8 Sley ojl g0 50 lag)]
el 4385 B jg0 (Jias Gidg S 590l 40 b cdrangs
OO9 W iz @Bly 50 5 Beiow (ol Bam oS (gl
P9 g Dgeme pil Rt S sls s
Pl dcgemme a5 Cunl oY 4SS pl SO ioren
nl aslllae 990 0dgaoe (lyie 4 1l el 0 4
P §)S g (9S> S o (omad Voo Jluo b gy
0319 Sewd 5l péyle 525 (938 0o g Ab (g0 Dgmine It
9 &S S0 o Fpke iy (2L (S g plon]
oo 5l a5 )b Ay w35y 00 et w4 pd ()b

doddio —)

g dbml Eou 3 GlglS Pl g Lol b 12 o059l
09 95wl sl 00 dxlge (6 g Gl Sl ) Ar gl
poe g Sted (san S5 Lages 45 S9250 slaiSla )
3 oG5S alsz sam sz slails el o g (LUlss
Al) o50i 7 yhae |y Lo T a5 50 gy (sl yS il &
dzwgl S e (sloojg, (Hashemi et al, 2016: 5- 16
5 )| aloz 5105 5 s0 0 |, Glise Blaal jl glacgess
lobad axwgi 5 o plae aS0d dacSbo pj 0 9
95 ldoe — e Slass Gl g dwg (oegee
Sajjadzadeh ) (g ,ps slolad 5 bacgozmo (g3lwonssl
sloessy by, @nd Zolfi Gol, 2015: 147-171
OB S50 5 (09 clie sl s g (5L
FLE8 5l ope slooged (g7 sloansS Cns Jalse
SRS GLad iy polaie 4 gl 4y az g oS aites SIS
Sl g s olatl plls G555 ol w5 osllae
sooien slml BYs o inte 5l (Ko gt <ol
.(Safavi and Rezazadeh, 2015: 52- 66) cowl o5lw 55

Loakly o @3bon; leessyn 5l plaged cols,
Olee Sl & ot slolad oo slacais
a5 oyl Koy oaisS colaiwl 0,8 slajls 4 56wl
b biye slaginghy ol Gl (nl Soe o] i
dnslie g drwg S e (SElan; sloojen U (o)
Pl jlom 5 3 (08 slad (harme loctsS ks
Ol ahe ol dguze jle (Mgt W Sl o3 n
(V10) «oslila; 5 s9ae? gl 4 Olf oo gl
Solsn ;b (gwyp a4 053 G jo a5 5,5 o)L
Gaenlo) ol 5 iped olal Copae  Jlies
5lom dlde ol jo wlaizlo gy (ueid b jo laig el
stz - (Ko )8 goldlS lajlre 5 g o) Lme imis
& 0wl Job ams ol (s Cen) g ol
G B s g Ghgd Sold) (O laceulw
A lies gloojey Slasl o cwlul paie dw el
@ g 0 (VY)W g nje? o) med 50
28l Sl g0 areg e sleeiyn 5B Joloo
slab Jelse (gl cnl yo il b 655
&35y 28l S Blik po Wedsy g8 cnl K (tomi
9 OSeme G0l Candg il (S pla Jeld (5 00
S3bwgs eoolaidl Condg  Sllad Cundy  SoSns Lo
5 s @Sl dajlugisle S5 (ol
€550 g eoljolru? wo I Lcwl 8L eges Cards



Yy

Ol @ et 035 B S 0L )35 5 Sl 3l s
Ghﬂ.za ‘_gLIbgMLAS )'l OL&J”.Q(L Jl)al 2 drwgs J)m 0595

THE IMPACT OF THE UNDERPASS CONSTRUCTION

PROJECT OF KARIM KHAN ZAND STREET IN SHIRAZ AS A

FLAGSHIP DEVELOPMENT PROJECT ON CITIZENS’
PERCEPTIONS OF ENVIRONMENTAL QUALITIES

37

g ypolic (5 4 dnwgd sloS > .(and Zolfi Gol, 2015
Gilwodipsh ollg a5 wad (Byme oz loladl |
9 e 4 5L g D ST 3 Sez e sl
) b polie ok 5 sazeosl oprd 5 5 ol
LQLQUMJB )| 0 J).\J Lg‘o),:u) Lcyo_.c 9 00g2 |)L>
A (S e drwgd S o ‘Qiﬁcg)l.c Syl g0y Sy
6olazBl Y g aSh sl (gadlS Loyl i a5 ,) el oS
Mofidi, 2013 ) cils wales o ,0 5w |, sloazl g
.(et al., 2017 Sajjadzadeh quoted from

2 sla il lp (20l b g S e
S8 s Sslial 09ys 55 Cel )lpl Ay e
ATl g dume dnugi (6508 Sl o wiile 4
Sl 5 098 oS 5 kS Slagslinl b wils o a5 (500
Jlosl (glp 00,5 095 Laddl bl slaliad darwg
dibie (6 08 i 4 5l (S D Arwgi S 2o slaoen
S i g Jo> )y byl Glag )5 s
SIS lo s g i 5 5 1R )5 i Gl oo o8
g5 4o .(Nemati Kotnaei et al,, 2017) cwsl og0e
4 ed SBL (7 JB 0je> )3 oBEgS (6,5 S5t
Glae 4 el 5L cdl (7 g 3 ol (>l b slixe
Sl By lp ares S s 4 grais )5
(S ‘5>|/Jo J)z.o 6“"35}2 .(et al., 2015 Ghasemi)
2 33l oo o1 oy 3l s ATk b 4 slais) i 4y
g polic azi b o3ld p (6 0 00gu ;8 8L duzo sl
ol ploedl g S LG Gaa b a3 le ) was sl
caly B, sl sl )l 4 4SS e dds s 152
3 Exoge iftetes 0L (o b alyS pomie Hlais)ge
golie Hols b g 0,5 G, oyl lon ol b bLS)
etal., Sajjadzadeh) sl il jo dswgi S e g o
i as STyl sl 15l aw ) o Jlas 4y a5 (5,0l (2017
Db asls drwgs J)z.c 6L°°33J£. é.&ngb Lngoj)_f 2
slcuas wls G dswgl Sy slooy, ax S
Shhol el aums s )| g i slalad g bacdl jo 1) Jayses
) J.,.B MSLJ .‘aJlj_M: 9 X rbL?:_:‘ g.)‘r,.x.) )| ULM5).Q,.»
Cuodl Blo (2gdge drng Sy ojgn o sl
Cawlodds CBls o glocoas

el 95 (edl o (> 5 0812 5 sladlais
O 93 4 1) asgeme ) GBS QUL cpolae 0590
degezie (pl (e @8 | 0900 il (290 9 Jlod
Llod 4 ool ()l cage 5 o oo olee 5l 02
5% 5l 5haysl gz a1y (goly oM 55 (g0 Shas
JLasl jshaie 4 g 5t (Koo 8- )b adhie bl )b
Tl s oo adad slal sy IS 0 JIS sl 5 5L sasme
355 OB S Obles 59 )85 05 Ko S (g 1 b slalad
GRS e B sy, liil)S 30 ol wm g
5 el O y ogdhe (3T 5l Sl Lol wlasl
gy B85 oldlb sl walsl sl oy SYsb
31wl 00y axlllan 5,90 0gazme 4o laig e sl s
2350 Sl ikl sy b B ol 1 lidigi al g5
CoiS sloadlge I laig el Sl (35 55 Slasd
Sz oo, Bl &l 4 @ asgee 03guze o lases
ool cdias 0 05l 0 edgase pl jo lame coaS )
LT oS ceslosgy Jlsw ol @ (p555ely JLis &y 3o
LA Asgee e CoaS gloadlge 5l laig el STl
Sham shed ed 5o patld o d slad S ol o
Sl 00,5 s ) (B ,S Ll [0 435 55 Sl

Eb3n Lol Y

SR SBESL 50 drwg S om0 sy —T-)

30 drwg S e srose s s>l £a090 YAV dns (o
Sl Ly ol o oylae ba e Jlss 4 g, slacdly
b sloegs s 5 sty Sools oz slReds 2 el
b anwgi Sy slaosgy B 50 0pi g sl o)
s .(and Bahra, 2017 Azizi) .5 o S5 fLa:)ﬁ}fJULf
OPFA> & g S dxmgi Al 50 Tile slaceslow |
3 ooliiwl cs el o3gm b slacdl (b Bl ans; o
o 35 525 sl et B | dnsd S e slinols
5 oSl szl s 5 28 Lie J1 6 nF e b ol
|, drgd Sl e ol s glacad, L 5l oolinl
e ) e S8b bl aS 0l 0jg p golans Wb
Sajjadzadeh quoted from 2004, Bohannon) &s,5 s
(St drwg S e (Gol, 2015 and Zolfi
@3l Jolds LI 5 (5,05 0)lg0 anwgs (ngi slao peal,
Ngd oo yoin drwgd Colad g (g5lail ol ) 4y aS s 0595
Ol 00,554, ! 4o .(Zolfi Gol and Sajjadzadeh, 2017)
5 OAMe @ LS e wese pole n NS,
Sajjadzadeh ) cwl pdy 6l awg slog laSale s



URBANISM, VOL. 11, NO. 2
38 Fall & Winter 2020

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE & I ol 53w st 9 5 ylomo ole 4 pi

AR Gyl 9 3ualy oF 0 5loh 1) 0598

|

L M coaS o) el ol ol bicelo

Pakzad, ) ails oo s peis (>l codled an by oy yiage
3,18 09z g s CodS popie 5l Slgl 3 )l .(2012: 77
oeplia b o1 cogpho J3105 g Sligs pa b bl azs oS
Conr) S5 (Mg b (05 0l psrde 9z (o e
Van Kamp, 2003: 5-)ccl claiz! 5l ailge g oy
9090 shue CoaS CiS le e 8 Ojle 4y (18
“5;.&) ‘5‘)‘)‘ c.).})bﬂ o a5 Conl Lg‘o.xf;?:ﬁ 9 o )L.w.)
5095 3l &5 Cwlagludl oS slass)l g a2 K
‘;waﬂ.;w‘ A_JBLQ..AA;)Q mbjojﬁmdlmb
Lol claa S5 onipe LSS olic g sliml cualS 5l Sl
ool polis g slizl ol asgame gy oz 5l i By 50
@,k 050 o6 STl Jase coaS S0 Ojle @
[etal., 2009: 65- 80 Pourjafar) cwl JloS ¢ plos & 90
ng)b’)Lw 9 WLJ (o “;m))ﬂa Lgl.ﬁb}.um C“‘J

").)510 oﬂ" WS o Ol dhore coaS ‘;.o‘ sle,ygee
tSéJM ‘) LS‘GW Lngw.a.S AL goxe0 "Q)L:.Li‘ alls" 9
‘5\4).“»0 ‘J]‘S 9 u.)}ﬁ “sf.b)ﬂ )| M)LA-C as &‘o\);
tleiz (S5 s g 2ol (g0l ¢ J50 doces )8 o
e sl ldd B 5 st @Shes (S
can B o)y Jase slacaas Moy egle JSL"
g oo wugr (e e p)8 (Ul lisle adge
CoeS ln S S e e Gl el 5 L
u,».:Lw" ool Bl ol 10, Sles 4y (g et Jauzee
Jobs g (Kiwgm czgdg cploeud] Lol :pdis (g9 g sondl
5 Sra gl ol Jold il g g e
)LMM Ajso O)L.o| @5@)& 9 ‘;A}))...o ngd)S.Lo.C
5 sheme e 5 LIS Ul s s (L
e 5 (S e e TS il 5 (g0 SLoe
Pourjafar et al., ) &ls oo aore Cglhs sloceas |
slocaas o Sldllas plo ol » egdle .(2009: 65- 80
el oo ol s et gL sln 1) (Fslie 543 >k
ST a2l s cellr slbogas e
Wedlads « $5UoS ¢ Sz ( 2lls> (60, Slos g gu IS
Atauri and de ) g leolys, o spdiolyg, «( SWm
(28 paas & loaus pllanl (A9 ~Lucio, 2006: 398
sbely Pu)b sl g poles Jelge (6 pas Conazels
oo o yqama (Portella, 2007: 8) Lad ;o o440

e 1,90 5 5 ped SWLA 3 s SlacsS Y-
Olg e

Ohlers g (sl pole o] Kinghy o lladl e
o poole 10 S o )58 laxe glp 1y (Se5LeS oy les
$la 4255 L sl e 0,515 Cugnle (e by gy
ol oygel s (slad (Lang, 2007: 85) .aib oylusl GBI, Ll
Comy 9 OMaled 6 st SKen slalad as (BS]]
M)Lw.ﬁ‘ﬁ Lﬁ05; )‘ LQLQQ)Jﬁ &w gn.».]o s
45 Cewl (oroz diwd 4> 5 o0l O g0 4 ax  cloix]
@ g ol o yax oyl o dilisee slao Sl 5 laal b
95 by «(Pakzad and Bozorg, 2014: 3) wuS oo Juaie
slad 5loldl pl lasls g ol jlaml (ldgs 4 v pllas
w9 RS b 5l e g s oSl o)Ly &l 30
slalas o oyl blite alal, o e Sl S8
el 3 Ol (5 e

wlas l ped Jowade Baa b daoe STyolasl 3
sl o & by glosls gylaer 4w
Slbgaze g s ,mFol ¢ by, .(Boyko, 2000: 13)
o2l Ce g a STl adasd o L5581 Y 4 (LS
Lad 51 0,8 aome STyol )0 (gloaisS s (a5 5 o oo
sblad o lxe Sh)ol .(Pakzad, 2012: 10) oS o )]
Arnheim, ) cewl e w5 a0 Byo 5l 518 5 00
ol & el pl (Shams, 2017 2007 quoted from
> 9k 4 g 95l oo bai e e DS e 148 oz
5 ‘SEW Qlf)z.o )| Lg‘b}f Q|9.;.c 4 ‘sh,:u Lngw.a.S
@l 4 (B b lalad I olaig el STl anl )
5 0 anld ( dae Shol sl adly o aijl
5 LSS oS Sl asd oSl g s ok
S8 e 9 Mg S (e 5 59,8 slasilB]
2ol K03 g9l anslr oSl g bl o))
HL8, Gl glad (pl g oS go Dgldd e (g3 g
S SSS L & e glocgas 5l laig gl STl
L ogdioo odzmin l3 )l 5 anlas 9 o
Sl 3lya8l egzg (sl o Jaia >lg Lyl ,l



YA

Ol @ et 035 B S 0L )35 5 Sl 3l s
th.za ‘_ghbgMbS )'l OL&J”.Q(& Jl)al 2 drwgs J)m 0595

THE IMPACT OF THE UNDERPASS CONSTRUCTION

PROJECT OF KARIM KHAN ZAND STREET IN SHIRAZ AS A

FLAGSHIP DEVELOPMENT PROJECT ON CITIZENS’
PERCEPTIONS OF ENVIRONMENTAL QUALITIES

P b hmeten) § (GELEL ) -0 28 (50 Slee
(Golkar, 2000: 38- 65) =8 ,5 las
heme SlaceiS e Wb 4l axl 4 arg L
1y ol ool 5l by 51 ylasg 0 SThol aS™ 6 0 (lalas
5 ged )l g (gandins wlie jl laegere (owyp il
ool Sl elaie 4y aibas &3l beeaaS pl Voo e Jgax
AYYY g 12) Jacobs : ol gloj i 5 dy molio Jga
Jacobs and Appleyard, 1987 AYAY ([ ¢
2 S b e Greene, 1992 Southworth, 1989
Atauri and de Lucio, \YVQ (515 I J&5 4 N7 L]l
2011 <Portella, 2007 <2006
¢ Maranas, 2014 <Serag El Din, 2013 «Clemente, 2013

Ewing and <Mercer,

bwg oads 3805 glo @i g o, Ebrahimzadeh, 2015

O PRV (Gdlwd 9 'Jal?U &’L».A L’.i‘

plas b adal) Spglas ol colbols )| 9 oYlasl ¢ gl
(sl Cangas () g Gialwl (o 159 el8 (il
Ewing ) 08 CJlé (omils jasin ja35 g dga> il
o gwyws g olbls)l «(and Clemente, 2013: 2- 4
4.Lo.>)|c)4£9w.~o‘9‘5\m“u&9~laﬁewsljaﬁ
chw 0 9o b slaldd psee glad glacois
(2blss (S LS, a5 waiiee (DL 4 (LIS

bl o8 ol o Shs oo ol 5 (S
erar 4 5ol slalaoe 4 Cai 1) 045 Dl 5 oS
(50399150, 9 oblsz 5 SYsb ey ae yo 0o Hlis
Carmona et al., 2012 ) &S o ooy 1) Lo @iS
&S el yob (ol 5 KI5 .(Shams, 2017 quoted from

Soxe a3l Olyie & Gliee |y s (b kS

Table 1: Environmental qualities of valuable urban fabrics and public spaces in the process of environmental
perception of citizens

Factor Description Similar concepts introduced by experts
Similar to concepts:
Including th ibility and e Accessibility (Lynch, 1372; Urban Design Seminar
neluding the possibility an in Australia, (1996)
cla:;j: ;)rf;fi?;fsesrigi g;gif?(;ﬁps Accessibility to opportunities (Jacobs and
’ Appl 198
considering the appropriate F PP eyarq, (l 9d'7) bility (G 1992
Accessibility facilities for bicycles ;Ensuring * unctl(?n.lpc uaing aceessiol 1.ty (Greene, )
the continuity of pezies trian e Accessibility to public transportation
routes from origin to destination (Ebrahl.m.z.adeh, 20¥5.).
and optimal access to public e Accessibility to facilities (Maranas, 2014)
transportation systems. e Connections (Ewing and Clemente, 2013(
e Livability including accessibility (Serag El Din,
2013)
. . Similar to concepts:
In;l;‘rfglgtst%‘; ";’V‘l‘lslfglfﬁe"f o Legibility (Southworth, 1989; Atauri and de Lucio,
- 2006)
Legibility eil(;ﬁpzrgglézgjdu;g?ﬁ:%?jfdzf £ Order including clarity (Greene, 1992)
Y citizens e Visibility (Urban Design Seminar in Australia,
' 1996)
. . Similar to concepts:
cins e gl g e, 172
Security visibility by other users and the * Coptrol (Jacobs and A_p pleyard, 1987) .
use of different methods of night e Neighborhood security includes crime rates
and day control. (Maraps, ,2014) . .
e Function including security (Greene, 1992)
including features of space that ~ Similar to concepts:
make it possible for us to e Sense of place and identity (Southworth, 1989)
understand spatial identity, e Meaning and mental image (Lynch, 1372)
including landscape, spatial ¢ Originality, meaning and identity (Jacobs and
Identity order, event, memory, Appleyard, 1987)

orientation, and uniqueness,
without which space would be
incomprehensible to the
observer.

e Identity includes the formation of centers ,unity
and personality (Greene, 1992)

e The sense of belonging of the inhabitants
(Ebrahimzadeh, 2015)
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There should be opportunities
for citizens to gather and carry
out collective and voluntary
activities; A space that allows
different classes and groups to
come together.

Social
Interaction

Includes adhering to the
principles of sustainable design,
including attention to noise
pollution as well as air pollution
and green space.

Environmental
Sustainability

Includes the compatibility of
urban space with life and
current conditions and the

adaptation between the body and
the ancient space with today's
needs, including the existence of
multifunctional urban spaces
that respond to the social,
cultural and economic changes
of the time.

Adoptability

Including the creation and
development of attractions and
activities, festivals, carnivals, the
creation and development of
centers, the development of
visual attractions in urban
spaces.

Attractiveness

Including transportation costs,
revenue and goodwill of
business units located in the
area.

Economic
Efficiency

e Identity link between person and neighborhood
(Marans, 2014)

e Sense of belonging (Serag El Din, 2013)

e Place character (Urban Design Seminar in
Australia, 1996)

e Visual character (Portella, 2007)

e Neighborhood Identification Elements (Mercer,
2011)

Similar to concepts:

e Social mixing (Jacobs, 1961)

e Livability (Lynch, 1372)

e Livability and social life (Jacobs and Appleyard,
1987)

e Human Interaction (Serag El Din, 2013)

e Generality (Ewing and Clemente, 2013)

e Social Interaction (Mercer, 2011)

Similar to concepts:

e Energy efficiency. Minimize pollution and support
ecosystems (Bentley et al., 1382)
Urban and environmental self-reliance )Jacobs and
Appleyard, 1987)

e Performance includes climatic comfort) Greene,
1992)

e Comfort and connection with nature(Ewing and
Clemente, 2013)

e No environmental pollution (Mercer, 2011)

Similar to concepts:

e Flexibility )Jacobs, 1961)

e Compatibility )Lynch, 1372)

e Activity flexibility and visual adaptability) Bentley
et al., 1382)

Similar to concepts:

e Forms and views and sights (Southworth, 1989)

e Performance includes diversity and order including

coherence, balance, and attractiveness includes

scales, visual and functional alternation, and

harmony (Greene, 1992)

Human scale and innovation (Ewing and Clemente,

2013)

e Visual beauty, sophistication ,mysteriousness and
event management (Atauri and de Lucio, 2006)

Similar to concepts:

e Efficiency (Lynch, 1372; Urban Design Seminar in
Australia, 1996)

e Neighborhood Economic Quality (Serag El Din,
2013)

8,5 i o (Sultan Hosseini et al, 2011, 43-56)
S35 JulS Sanlon o a5 250 (sl cosbio g
Behzadfar and Zabihi, ) J& 5 Jox slooge plo (5 5ee
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Fig. 1 Valuable environmental qualities in the environmental perception of citizens of urban spaces
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Table 2: Significance test of the difference between the average ranking of the elements the access factor before
and after the project implementation

Item Numerical Mean Mean Rank SIg V4
. Before 4.39 1.96
Access by vehicle After 159 1.04 0.000 -7.6
. . Before 4.26 1.94
Mixed access by vehicle After 164 1.006 0.000 -6.6
- Before 4.19 1.89
Possibility to unload After 1.93 111 0.000 -6.33
Poss1b11.1ty fo access for Before 4.32 1.96 0.0000 6.7
groups in different ages After 1.84 1.06
Ease of accessing for Before 4.32 1.95 0.000 6.7
groups in different ages After 1.84 1.05 ’ ’
Traffic load of vehicles Before 3.09 1.74
in main road After 2.00 1.36 0.000 44
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Table 3: Significance test on the difference between the average score of the respondents before and after the

project
Mean Standard Deviation Sig T
Before Construction 24.7 3.7
After Construction 10.7 4.000 0.000 -17.3
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Table 4: Comparison of respondents' attitudes towards legibility before and after project implementation

Item Numerical Mean Mean Rank SIg V4
. Before 2.14 1.51
Number of signs and panels After 191 1.49 0.15 -1.4
Negative effects of smoking and  Before 3.89 1.89 0.000 6.2
other interventions After 1.78 1.11 ’ ’
Dirty environment of underpass  Before 3.44 1.79 0.000 4.9
and its effect on landscape After 2.00 1.31 ) )
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Table 5: Significance test on the difference between the mean score of the respondents from the reading range
before and after the construction of the underpass

Mean Standard Deviation Sig T
Before Construction 9.47 2.36 0.000 946
After Construction 5.74 2.11

Table 6: Significance test of the difference between the average score of the safety spectrum item before and after

the project
Item Numerical Mean = Mean Rank SIg V4
. . Before 3.94 1.92
Incidence rate in the bazar area After 15 1.08 0.000 -3.6
. Before 3.57 1.71
Insecurity of pathway After 250 1.29 0.000 4.1
Before 3.76 1.68
Robbery After 272 132 0.000 -4.23
. . Before 3.87 1.66
Security of shops at night After 3.000 134 0.000  -3.64
Using of control techniques at Before 4.24 1.53 0.000 138
day and night After 1.99 1.47 ) o
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Table 7: Significance test of the difference between the average score of the respondents on the security spectrum
before and after the construction of the underpass

Mean Standard Deviation Sig T
Before Construction 17.5
After Construction 11.8 0.000 -8.34
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Table 8. Significance test of the difference between the average score of the identity spectrum item before and
after the project

Item Numerical Mean Mean Rank Sig V
The appropriateness of the Before 436 1.73
changes in area with its 0.000 -4.75
historical background After 2.16 1.27
The degree of importance of Before 4.13 1.9
bazar in area After 2.1 1.1 0.000  -6.04
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Table 9. Significance test of the difference between the average score of the respondents on the identity spectrum
before and after the project

Mean Standard Deviation Sig T
Before Construction 7.68 1.64
After Construction 4.08 1.57 0.000  -11.44
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Table 10: Significance test of the difference between the average score of the social interaction spectrum items

Item Numerical Mean = Mean Rank Sig VA
Space availability for Before 2.51 1.54 0.06 191
conversation After 2.36 1.46 : o
Existence of various activities = Before 2.94 1.64
for different groups After 2.3 1.36 0.0004 251
Variety of groups that come to  Before 4.03 1.67
space After 2.97 1.36 0.000 -4.57
Variety of facilities and spaces Before 2.16 141 0.23 -1.2
After 2.39 1.59
Paying attention to needs of Before 1.87 1.61 0.03 13
citizens After 1.57 1.39 ' -
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Table 11: Significance test of the difference between the average score of the respondents on the social
interactions spectrum item before and after the project

Mean Standard Deviation Sig T
Before Construction 13.72 2.98
After Construction 11.3 2.7 0.000 4.39
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Table 12: Significance test of the difference between the average score of environmental stability spectrum items
before and after project implementation

Item Numerical Mean Mean Rank SIg V4
Air pollution and Before 3.4 1.81
respiratory problems After 1.8 1.19 0.000 -3.34
. - Before 3.41 1.72
Noise pollution in area After 213 128 0.000 -4.89
Paying attention to Before 2.56 1.38
developing of green space After 2.9 1.62 0.000 -2.03
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Table 13: Significance test of the difference between the average score of the respondents on the environmental
sustainability spectrum

Mean Standard Deviation Sig T

Before Construction 94 2.36
After Construction 6.8 2.26

0.000 -54
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Table 14: Significance test of the difference between the average score of the compliance spectrum item

Item Numerical Mean

Adaptability of the area Before
with life conditions After

Mean Rank  SIg V4
3.57 1.87
5 113 0.000 -6.3
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Table 15: Significance test of the difference between the average score of the respondents on the adaptability

spectrum
Mean Standard Deviation Sig T
Before Construction 7.12 1.41
After Construction 4.54 1.36 0.000 -9.02
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Table 16: Significance test of the difference between the average score of the attractiveness spectrum before and
after the project

Item Numerical Mean Mean Rank Sig Z
. - Before 1.79
Attractiveness for non 0.000 516
local groups After 1.21
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Table 17: Significance test of the difference between the average score of the respondents and the attractiveness

spectrum
Mean Standard Deviation Sig T
Before Construction 6.35 1.23
After Construction 491 1.15 0.000 -8.47
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Table 18: Significance test of the difference between the average score of economic performance spectrum items
before and after project implementation

Item Numerical Mean =~ Mean Rank  Sig V4
Number of customers Before 4.00 1.96 0.000 -6.9
After 1.55 1.04
Transportation cost Before 3.72 1.84 0.000 -5.3
After 2.000 1.16
Shops income Before 4.2 1.96 0.000 -6.86
After 1.53 1.04
Rental and goodwill cost  Before 3.89 1.64 0.000 -4.13
After 2.49 1.36
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Table 19: Significance test of the difference between the average score of the respondents on the economic
efficiency spectrum before and after the project

Mean Standard Deviation Sig T
“After Consruction 15 Y 0000 156
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Table 21: Comparison of the weight of different dimensions based on respondents' attitudes
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Objective and Background: Flagship development projects can perform an effective
role in enhancing the environmental quality of urban spaces and present the foundation
for strengthening the economic, identity, and social aspects of such spaces .Evaluating
infrastructure projects and discovering desirability, suitability ,and considering
determinants such as space exploitation practices are some of the points that should be
addressed in defining a pleasing urban space .Citizens’ content with infrastructure
projects related to the environmental qualities of urban space relies on understanding
the level of response to the user’s demands, the assessment of which is the objective of
this study .Research related to the influence of infrastructure flagship development
projects and comparative comparison of urban space environmental qualities before
and after the project is quite limited from the inhabitants’ point of view. Hence, this
essay intends to provide answers to promote environmental quality in this area by
comparing the impacts of the underpass construction project on citizens’ perception of
environmental quality elements in the Zandieh complex span.

Research on flagship development project has focused more on the introduction and
analysis of the chief affecting variables, as well as the ones influencing the success of
such projects and the satisfaction of residents with the results of their implementation.
To date, however, there has been little independent research on comparative analysis
of how citizens understand the environmental qualities of urban spaces affected by
them in the two periods: before and after a development stimulus project. This matter
is the principal goal of this study ,and in fact, it is a novel aspect and innovation of this
research. Another foremost objective of this investigation is the comparative analysis
of citizens’ perceptions of the environmental qualities of urban spaces in the two
periods before and after the development of a development project. In fact ,this study
seeks to answer the question, “Has the perception of citizens of the elements of
environmental quality of Zandieh complex as a significant urban space in Shiraz altered
after the construction of an underpass on Karim Khan Zand Street”?

Methods: In this study, the underpass construction project of Karim Khan Zand Street
in Shiraz and the urban spaces carried out in the area of Zandieh Historical Monuments
Complex (Bazaar-e-Vakil, Arg-e-Karim Khan, and Bagh-e-Nazar) are selected as case
studies. In this study ,descriptive-analytical and survey methodologies are adopted. The
statistical population of this research involved all businessmen, employees, and
citizens over the age of 18 who continuously used the urban spaces within the extent
of the underpass project constructed. Because of the ambiguity of the exact number of



the statistical population, the sample size of the sample group was 384, and the sample
size was calculated using Cochran’s formula. Environmental components, namely
access, security, legibility, identity, attractiveness ,adaptability, social interaction, and
economic efficiency are presented in the form of four dimensions: functional,
perceptual, aesthetic, and environmental ,to progress the study. Moreover, citizens’
perceptions of the status of each of these elements in two periods, before and after the
construction of the project, are studied and analyzed using the questioning technique.
The Wilcoxon nonparametric test was adopted to compare items related to each quality
before and after the project.

Findings: According to the respondents, the findings of this test confirm that the most
difficult problem is the environmental quality of access with an average of 1.78. At the
same time, the environmental qualities of legibility and economic efficiency, with an
average of 1.87, are next. While environmental qualities of security, interaction, and
sustainability are relatively improved. The average score of each item in all nine
environmental qualities is less than 30, which is the average. This matter means that
the respondents are unsatisfied with the current situation in all aspects. The repeated
measurement test results and the T-test with Bonferroni generalization reveal that the
access situation is not significantly different from the environmental qualities of
legibility, adaptability, and economic efficiency .But it differs significantly from other
dimensions and is less than all of them. The environmental quality of legibility with an
average score of 1.87 does not significantly differ from the dimensions of access,
identity ,adaptability, attractiveness, and economic status. But it significantly differs

with environmental quality, sustainability, security, and interaction, and has a worse
situation than all of them. Environmental quality of security with an average score of
2.33, which has the best situation among the studied environmental qualities,
significantly differs from the environmental qualities of access ,adaptability, and
economy. The environmental quality of identity with an average score of 0.27 is
significantly different only from the environmental quality of access and has a better
position. The environmental quality of the interaction with an average score of 2.26 is
significantly different from the environmental, accessibility, and economic
environmental qualities and has a better position than these three environmental
qualities. The environmental quality of sustainability with an average score of 2.24
differs significantly from access, legibility, and economic environmental qualities and
has a better position than them. The environmental quality of compliance with an
average score of 2.02 is not significantly different from any other environmental

quality. The environmental quality of attractiveness, with an average of 2.18 differs
significantly only from the environmental quality of access and is better positioned.
Eventually, the environmental quality of economic efficiency with an average score of
1.87 differs significantly from the environmental qualities of security, interaction, and

sustainability.

Conclusion: According to the respondents, the findings of this test confirm that the
most affected component is the environmental quality of access, with an average of
1.78. The environmental qualities of legibility and economic efficiency, with an
average of 1.87, are next. Furthermore, in this study, solutions have been suggested to
increase the environmental qualities of urban spaces that are related to flagship

development projects.

Key words:

Flagship Development, Citizens’ Perception, Accessibility, Economic Efficiency,
Karim Khan Zand Street of Shiraz
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Table 1: Approaches and Attitudes to the Quality of Residential Environment

] —
o [
= 2 researcher Approach Attitude The main points of research
= -
. Reduced quality with inefficiency and incapability of
. e Physical- R : . g . ,
Pacione Objective environmental residential environment in meeting residents’ needs
and priorities (Pacione & Michael, 1984).
. Assessment of quality of residential environment
z - Semantic- - . .
£ Subjective environmental based on cognitive, emotional and behavioral
£ dimensions (Fornara et al, 2010).
§ Spatial _dimensions:  Physical properties and
= Fornara architecture and urban planning
5 Objective Interactive- Human dimension: Individual and social features of
s Subjective Perceptual users
- . . . . eyt
5 Applied dimension: Services and facilities (Fornara et
= = al, 2010).
2 .§ Quality is a dynamic and complicated relation showing
s S emotional, cognitive and behavioral processes between
iy 8 Amerigo & Objective- Interactive- an individual and the environment, the importance of
T; = Aragone Subjective Perceptual the individual, social, cultural and contextual factors in
= assessing the quality of the residential environment
.:E) (Amerigo & Aragone, 1997).
= Satisfaction with the residential environment, having a
= Semantic- positive experience and a pleasant feeling caused by
s L A . o :
g canter Subjective . living in a place arise from people's inner attitude,
= environmental .- . . .
g based on cognition, affection, and behavior ( Bonaiuto
- etal, 2003).
Security, sociability, access to green space, and
Objective- Interactive- intimacy are effective in residents' satisfaction and
Wyczalkowska L. . : . . .
Subjective Perceptual improving the quality of living environment

(Wyczalkowska et al,2015).
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Topic

Level

researcher Approach

Attitude

The main points of research

Assessment of the interior quality

National

International

Objective-
Subjective

Objective-

Sezlai Subjective

Objective-

Pacione & Michael Subjective

Objective-
Subjective

Bonaiuto et al

Mentally
Subjective

Objective

Moeini
&

Islami

Subjective

Objective-
Subjective

Objective-

Dadashpour Subjective

Objective-

Sok Gozar et al Subjective

Objectively-

Frontczak Mentally

Objective-

Lara and Bekker Subjective

Interactive-
Perceptual

Interactive-
Perceptual

Interactive-
Perceptual

Interactive-
Perceptual

Semantic-
environmental

Physical-
environmental

Semantic-
environmental

Interactive-
Perceptual

Interactive-
Perceptual

Interactive-
Perceptual

Interactive-
Perceptual

Interactive-
Perceptual

Targeted approach: Meeting people's expectations and
needs under the current conditions of life

Ideal approach: Having an ideal quantitative or
qualitative standard based on users' experiences and
desires (Ibem et al, 2013).

Quality is a degree of satisfaction in the user’s
perception of facts and physical factors of the
environment (Kamp et al, 2003).

The quality of performance and the ability of
residential environment indicators to provide residents'
views and priorities (Pacione & Michael, 1984).
Spatial dimension: Architecture, spatial planning,
Access to space, green space;

Human dimension Characteristics of users and social
relations between them;

Functional Dimension: Welfare, leisure, commercial,
and transportation services (Bonaiuto et al, 2003).
Environment quality indicators depend on cultural,
social and contextual variables

Subjective perception is more effective than objective
perception

(Bonaiuto et al, 2015).

Quality is the specifications and features of anything
and its conformity with needs (Crosby, 1980 Quoted
from Moeini & Islami, 2012).

Physical appearance and spatial relations of the human
environment are fixed, real and absolute things (Rossi,
1982 Quoted from Moeini & Islami, 2012).

Quality is an inner thing in relation to the user, and
means anything can be used. (Montgomery, 2005
Quoted from Moeini & Islami, 2012).

In different cultures, audience perceptionof the
physical environment depends on his mentality
(Hofested, 1980 Quoted from Moeini & Islami, 2012).
Relationship and correlation among audience
mentality and basic characteristics of the environment
(Zolfaghar Zade, 2006 Quoted from Moeini &Islami,
2012).

The interaction of between the objective entities of the
environment and the audience's semantic perception of
the environment (Moeini & Islami, 2012).
Environment quality: Measuring the state quo of the
environment in relation to human needs and demands
(Johnson et al, 1997 Quoted from Dadashpour &
Roshani, 2012).

Assessment of the quality of the environment resulting
from the interaction between individual and
environmental characteristics (Shokr Gozar et al,
2018).

Human: Individual and social characteristics of
residents;

Physical: Physical properties of the house;

Peripheral: Thermal, visual, acoustic features and air
quality;

Functional: Ability to perform a variety of activities
(Frontczak et al, 2012).

Human: gender, age, education, occupation, marital
status, family status, economic conditions, ownership
status, length of stay and number of family members;
Physical:

A) Physical features: Dimensions of space, materials,
floor height, number of spaces, etc.

B) Type of architecture: space segmentation

C) Aesthetic issues, light and natural ventilation

D) Space syntax including space relationships, space
furniture.
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=7 ENVIRONMENT
2 )
= E researcher Approach Attitude The main points of research
2

Functional: thermal and visual comfort and security,
communication with nature; social relations: privacy
and having a relaxing space as well as the ability to
communicate with neighbors and neighborhoods
(Lara and Bekker, 2012).

Visual comfort is an important factor in improving
residents' quality of life; Visual comfort criteria: the

L Physical- amount of light, window geometry, ability to use
Alhorr et al Objective environmental  natural light and appropriate artificial light, and visual
communication with the surroundings (Al horr et al,
2016).
Tg Physical- Thermal comfort is one of the most important and
2 Objective Y | tangible factors affecting interior quality (Zare
5 environmental 4 7abie et al, 2016)
o Semantic- The effect of cultural, social and economic differences
z Eini Far & Alinia Subjective environmental ~ °% users' views on Semi-open space evaluation (Eini
=2 Far & Alinia Motlagh, 2014)
E] Indicators affecting the quality of semi-open spaces:
2 & Tg Obiecti Interacti efficiency, sense of belonging, climate comfort, safety,
% §- 2 Raheb & Nazari Sug?gc?i/\?e_ ;;zzc twue?l_ and security. Lack of privacy is the main cause of poor
=8 ‘Z“ ) p performance of this space in residential units (Raheb &
°E’ = Nazari, 2017)
2 2 Obicctive- Interactive- Increasing residents' satisfaction in residential
2 Sasani et al S lJ> " P N tual complexes by increasing the quality of the middle
< ubjective ereeptua space (Sasani et al, 2015)
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Fig. 1 Conceptual model of components affecting the quality assessment of residential semi-open space
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Table 3: The tendency of people with different occupations to look at pedestrians’ activities

Occupation Retired Housewife
] 2,390246
Housewife 0.0084
» 3,620553 2,001393
Practitioner 0.0001 0,0227

Table 4: The impact of occupations on the importance of the terrace as an important part of the house

Occupation Retired Housewife
2,390246
Housewife £0.0084
N 3,620553 2,001393
Practitioner £0.0001 0,0227

Table 5: The role of the terrace in increasing the interest in apartments in different occupations

Occupation Retired Housewife
. 2,110878
Housewife £0,0174
. 2,481271 0,566430
Practitioner 0,0065 0.2856

Table 6: The role of the terrace in increasing interest in apartments in different occupations

Occupation Retired Housewife
. 2,351506
Housewife 0,003
. 2,415472 0.056762
Practitioner £0,0079 0,4774
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Table 7: The role of terrace width on the dynamics and vitality of an apartment unit

Terrace width 1.2-15m 1.5-2m 2-3m
0.56455
1.5-2m 0.2863
2-3m 0.604221 0.093850
0.2728 0.4626
12 2.976588 0.4626¢5 1,103072
. %0.0015 0.0825 0.1350

Table 8: The effect of terrace width on its relaxation rate

Terrace width 1.2-15m 1.5-2 m 2-3m
-1.896129
1.5-2m 0.0290
2-3m 0.477966 1.764722
0.3163 0.0388
2,180748 3.277879 0.773421
~1.2 #0.0146 +0.0005 0.2196
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Table 9: The effect of terrace width on the possibility of performing desired activities in it

Terrace width 1.2 m 1.5m 2m
-2.023072
1.5m #0.0215
-2.399731 -368891
Zm #0.0082 0.3561
-2.757150 -1.054145 -0.843198
3> %0.0029 0.1459 0.1996

Table 10: The relationship between terrace distance from facing use and satisfaction of residents

Distance from Facing Use 6-8m 8-12m
0.598332
8-12m 0.2748
-1.843802
-2.878551 %0.0020
16> 7855 0.0326

Table 11: The relationship between terrace parapet wall height and residents' satisfaction

Terrace parapet wall height 1-1.2 m 1.25-1.5m
-1.7782141
1.25-1.5m 00377
-2.975596 = -1690041
1.5> 0.0015 0.0455
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Table 12: The relationship between terrace height

with residents' satisfaction with privacy
Terrace parapet

wall height 1-12m  125-15m
20.475048
1.25-1.5m e
2.693988 =  -2.189116
15> 0.0035 %0.0143

Table 13: The relationship between terrace flooring
and residents satisfaction with privacy
Terrace

. First Fourth Second
flooring
Fourth -3.399574 =
0.0003
-0.419682  3.235630
Second 35, +0.0006
. -3.383950 1246367 -3187613
Third £0.0004 01063  #0.0007
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Objective and Background: The advent of the Industrial Revolution in Iran has led to
extensive changes in residential architecture, such as the unprecedented growth of
apartment life, the mass construction of pre-designed complexes, and the vertical
expansion of housing.

Significant parts of architectural spaces formed to supply human beings' individual and
social needs and improve the quality of their residential environment throughout history
have changed during these developments. At this time, semi-open private spaces were
among the most significant spaces that lost many of their features due to this attitude.
Semi-open space is an Iranian architecture feature and has played a specific role in the
architecture and urbanism in warm and humid areas. Although using a variety of semi-open
spaces has a rich history in the architecture of Bushehr city, its role in the new construction
of this city has diminished. It has lost many of its physical and functional aspects.

The present study aims to investigate the effect of outdoor semi-open spaces on the
quality of the residential environment in contemporary apartments in Bushehr city by
using mixed research methods. Research literature includes the contents on semi-open
spaces as the independent variable and the quality of the residential environment as the
dependent variable.

Methods: Therefore, four aspects and their components are extracted and evaluated to
assess semi-open residential space quality using the content analysis method in the
following aspects: 1. Environmental aspects (thermal conditions and air quality, and
visual and sound features); 2. Physical aspects (design and architecture type, aesthetic
issues, accesses, and contact with the natural environment and green space); 3. Human
aspect (individual and psychological characteristics, desires and needs, cultural
characteristics and lifestyle, and social relations); and 4. Functional aspects (facilities
and capabilities, activities, and services).

In order to survey the residents' opinion about these aspects and their components, a
questionnaire was designed based on a Likert scale using two different experimental
methods, including the purposive approach (i.e. to express people's expectations and
needs in the current living conditions), and the ideal and dream approach (i.e. to have a
quantitative or qualitative ideal standard based on people's experiences and aspirations.

*This article is retrieved from the first author's Ph.D. Thesis entitled development of a theoretical
framework for investigating the effects of outdoor semi-open spaces on promoting satisfaction with
residential environment quality (Case study: recognition of vernacular semi-open spaces and terrace
evaluation in contemporary apartment housing in Bushehr port) that to the guidance of the second
author and third author advice it has been done in Islamic Azad University, Bushehr branch.



The validity of the questionnaire is evaluated and confirmed based on the Delphi method,
by seven experts in the three areas of residential environment quality, semi-open space,
and architecture of Bushehr city. The research reliability is investigated using Cronbach's
alpha (J=0.93). The data are analyzed using a quantitative research method, R software,
the Fisher's exact tests (to investigate the independence of two nominal variables), Mann-
Whitney U test (a non-parametric test, which is used to investigate two independent
subgroups such as gender), and Kruskal Wallis sum-rank test (to investigate variables
with more than two subgroups). In the Kruskal Wallis test, wherever the test result is
significant (P value less than 0.05), it is concluded that different categories of auxiliary
variables have different results. The Dunn's test is used to determine which categories are
statistically significantly different in answering the question. Then, those categories that
are significantly different from each other are extracted.

Findings: This study results show that the spatial aspect has the greatest impact on
women's satisfaction, and the functional aspect has the most significant impact on men's
satisfaction. The human aspect had the least impact on both genders. Then, the role of
components and their related indicators were questioned by genders. In the physical
aspect, according to men and women, the index of visual harmony has the greatest impact
on the aesthetic components, and the indices of dimensions and type of architecture have
the least impact. This result reveals that despite the importance of physical features of
terraces, they have been neglected in the design of Bushehr apartments.

In the case of the functional aspect, the indices of contact with nature and privacy have
provided the highest and lowest level of satisfaction with the component of facilities,
respectively. This result emphasizes the need to consider the proper design of terraces
to maintain residents' privacy. Concerning the environmental aspect for both genders,
the residents' culture plays the most significant role. For this component, the highest
and lowest scores are attributed to lifestyle and air quality indices, respectively.
Regarding the human aspect, according to both genders, the psychological aspect
component plays the most significant role. The highest and lowest priorities are

attributed to the indices of attachment to place and family interactions, respectively.

Conclusion: The results of this study reveal that, among the components, women have
more tendency to the spatial component, and men pay more attention to the functional
component. The impact of human and environmental components was also the next
priority for the residents, respectively. Among the subcomponents of the terrace, from
the women's perspective, the residents' culture, and from the men's perspective, the
aesthetics had the greatest impact on the satisfaction of the residents of Bushehr
apartments. The effect of the terrace on improving social interactions has received the
lowest score from the perspective of both groups. Also, the visual harmony index had
the highest, and family interactions had the least impact on the residential environment
quality among both genders.

According to the results of this study on the importance of terrace spatial features in
improving the quality of Bushehr contemporary apartment housing, providing physical
criteria to achieve the appropriate design pattern for this type of space, and also
recognizing related problems in the form of competent authorities such as
municipalities, can be a suitable topic for future research.

Key words:
Exterior Semi-Open space, Residential Environment, Apartment, Terrace, Bushehr City.
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Table 1: A study of researchers'research on citizens' mental images of the environment

Domestic
Researchers

Methodology

Conclusion

Imani et al.
(2012)

Kakavand et al.
(2013)

Abdollahi et al.
(2013)

Bazvandi and
Shahbazi (2014)

The statistical population is composed of
residents of Sang-e Siah neighborhood and
students of Shiraz University, unfamiliar with
this neighborhood. It was performed in age
groups with an average of 20 years.

SPSS software and Duncan's Multiple Range
Test (DMR) and one-way analysis of variance
(ANOVA) have been used to evaluate and
measure their prioritization criteria ,respectively.

The data were collected through questionnaires
and direct interviews. The interviewees were
those who happened to pass by the study area.

In this regard, the sidewalk of Sepahsalar Street
in Tehran was selected as a case study. Research
tools include two categories of questionnaires,
one for vitality and the other for the mental
image.

People's knowledge of the spaces they interact
with is like a map-cognitive maps engraved on
people's minds of the environment surrounding
them in the routing process.

Citizens attribute the low quality of life in these
areas to overlooking physical issues of the
dilapidated urban fabric (worn-out urban texture)
and the poor economic situation of the residents.
Nevertheless, environmental and management
criteria in urban planners' approach to worn-out
textures are unorganized compared to other
components.

Major visual, color and architectural elements
have the greatest impact on the facades of historic
and newly constructed buildings.

In addition to the presence of plants and
waterfront, the components of proper lighting,
pedestrian safety against vehicles, the presence of
various uses ,and the availability of space for
vehicles have the highest averages ,respectively.
As a result, there is a significant correlation
between the factors of" vitality "proposed in
research and urban space.There is also a
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Domestic
Researchers

Methodology

Conclusion

Firoozi et al.
(2014)

Asadpour et al.

The questionnaire was used to measure
environmental quality in the Mehrshahr-
Omidiyeh housing project to assess the effective
criteria in the quality of the urban environment
by citizens and experts.

This research has used a combined strategy,
including qualitative and classification strategy
for typology and, finally, the analysis of the

(2015) obtained data using an interpretive strategy with
an inferential approach.
Foreign -
Researchers Research Topic
Derk de Jonge Amsterdam ,Rotterdam, and The Hague
(1962)
Saarinen . .
(1969) Chicago City landscape
Kaplan & Environmental preferences in the natural
Kaplan environment of the United States
(1979-89)
. Women's mental image of the urban environment
Harrison & S .
as a node living in the city of Bath and
Sarre , . .
1975) shopkeepers' mental image of the business

environment

significant positive correlation between vitality
and the desired mental image of citizens.

Citizens attribute the low priority of quality of life
in the Mehrshahr-Omidiyeh housing project to
ignoring socio-cultural issues in the environment
and the low economic and physical level of the
residents. Nonetheless, the economic criteria are
unorganized in experts'approach to the Mehr
housing project. In the Mehrshahr-Omidiyeh
housing project, the role of residents has been
overlooked, and an attempt has been made to
accommodate a group of people in a confined
space.

Different types of concepts in the field of mental-
perceptual maps can be divided into two
categories, namely" topological representation "
and" verbal representation”.

Review and Conclusion

The shape and structure of the mental image, the
cognitive map, and the readability were examined.
In his study of the people of Chicago, he attached
importance to the edges of the city. In this study,
the form and structure of the mental image,
cognitive map, and readability were studied.
Environmental preferences of individuals
regarding the natural environment and the
aesthetics of the landscape (mystery, complexity,
readability, and coherence)

Measuring the mental image of the environment in
the theory of personal structures, the behavior of
people in the environment according to the context

Jack L. Nasar
(1998)

Evaluative mental image of American cities

(i.e ,.descriptive scales and emotional stimuli).
Evaluating the visual quality and their impact on
people's feelings and inference about sympathy
(disarming), naturalness, order, historicity,
airiness (cheerfulness), and maintenance.
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Table 2: A study of researchers'research on citizens' mental images of the environment

Gender n = 93 males and 93 females
Under 20: 21% (n = 39)
20-30 years: 58.1% (n = 10)*
- - 1.6° =
Age 30-40 years: 1.6% (n = 3)

Living in the neighborhoods
near the river

Number of attendance times

Purpose of reference

Time to go to the park

40-50 years: 6.5% (n=12)
50-60 years: 11.3% (n=21)
Over 60 years: 1.6% (n=3)

(46.8%) n (87=1live in neighborhoods close to the river and 53.2% (n = 99) do not

live there.*

Every day (n =30) - 16.1%

Once a week (n =45) - 24.2%

More than once a week (n = 42) - 22.6%
More than once a month (n = 63) - 33.9%*
Once a year (n = 6) - 3.2%

Recreation (n = 111) - 59.7%%*

Exercise (n =12) - 6.5%

Work (n=12) - 6.5%

Study (n = 18) - 9.7%

Meeting with friends (n =33) - 17.7%
Morning (n = 36) - 19.4%

Noon (n=36) - 19.4%

Evening (n = 57) - 30.6*

Night (n = 57) - 30.6*

“Maximum characteristics of respondents to questionnaire questions
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Table 3: Citizens' mental images of the way to walk and exercise

First Category:

Walking path
Al and sports
Test value=4
Item No. Mean SD
t-Test DOF Sig. Result
Relaxing 186 243 1.36 -3.24 185 0.002 v
Safe 186 2.25 1.24 -4.73 185 0.000 v
Satisfactory 186 2.27 1.22 -4.68 185 0.000 v
Stimulant 186 2.01 1.14 -6.8 185 0.000 v
Thrilling 186 2.03 1.12 -6.82 185 0.000 v
Favorite 186 2.19 1.25 -5.06 185 0.000 v
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Table 4: Citizens' mental images of the bridges

Second
T — Category :
Blnes ™Ryl _known
bridges
Test value =3
Ttem No. Mean SD t-Test DOF Sig. Result
Relaxing 186 4.16 0.91 10.01 185 0.000 v
Safe 186 3.69 1.08 5.02 185 0.000 v
Satisfactory 186 3.91 0.85 8.42 185 0.000 v
Stimulant 186 3.55 0.97 4.5 185 0.000 v
Thrilling 186 3.76 0.87 6.8 185 0.000 v
Favorite 186 3.84 0.9 7.3 185 0.000 v
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Table 5. Citizens' mental image of the riverbank

Third
Category :
Riverbank
Test value =3
Item No. Mean SD t-Test DOF Sig. Result

Relaxing 186 2.45 1.4 -3.03 185 0.004 v
Safe 186 1.99 1.3 -6.08 185 0.000 v
Satisfactory 186 2.13 1.31 -5.16 185 0.000 v
Stimulant 186 1.97 1.33 -6.07 185 0.000 v
Thrilling 186 2.06 1.32 -5.54 185 0.000 v
Favorite 186 2.23 1.35 -4.46 185 0.000 v
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Table 6. Citizens' mental image of restaurants
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Fourth
Category :
Restaurants
Test value=3
Item No. Mean SD X
t-Test DOF Sig. Result
Relaxing 186 3.46 0.68 5.3 185 0.000 v
Safe 186 3.08 0.67 1.01 185 0.319 X
Satisfactory 186 3.25 0.58 3.42 185 0.001 v
Stimulant 186 3.12 0.68 1.42 185 0.161 X
Thrilling 186 3.2 0.63 2.5 185 0.014 v
Favorite 186 3.36 0.62 4.6 185 0.000 v
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Table 7: Citizens' mental images of the landscapes and special functions

Fifth Category :
Special landscapes
and functions

Test value=3

Item No. Mean SD
t-Test DOF Sig. Result

Relaxing 186 3.5 0.72 5.46 185 0.000 4
Safe 186 3.14 0.68 1.6 185 0.102 X
Satisfactory 186 3.31 0.69 3.6 185 0.001 v
Stimulant 186 3.06 0.69 0.74 185 0.462 X
Thrilling 186 3.22 0.59 2.9 185 0.005 v
Favorite 186 3.39 0.68 4.59 185 0.000 v
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Table 8: Citizens 'mental images of the youth hangout

Sixth Category:
Youth hangout

Test value=3

Item No. Mean SD
t-Test DOF Sig. Result

Relaxing 186 3.15 1.28 0.939 185 0.352 X
Safe 186 2.83 1.24 -1.07 185 0.289 X
Satisfactory 186 2.87 1.22 -0.776 185 0.441 X
Stimulant 186 2.56 1.21 -2.81 185 0.007 v
Thrilling 186 2.5 1.2 -3.27 185 0.002 v
Favorite 186 2.88 1.24 -0.71 185 0.478 X
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Table 9: Citizens' mental images of the children's play space

18]

Category: 7
Children's play
space

Test value=3

Item No.  Mean SD T Tet DOF  sig Result
Relaxing 186 33 0.94 2.62 185 0.011 v
Safe 186 3.31 0.81 3.05 185 0.003 v
Satisfactory 186 3.31 0.79 3.11 185 0.003 v
Stimulant 186 3.08 0.96 0.72 185 0.474 X
Thrilling 186 3.33 0.89 2.96 185 0.004 v
Favorite 186 3.21 0.88 1.93 185 0.057 X
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Table 10. Citizens' mental images of the green spaces

Eighth Category :
Green space

Test value=3
Item No. Mean SD
t-Test DOF Sig. Result
Relaxing 186 2.94 0.88 -0.57 185 0.568 X
Safe 186 2.89 0.85 -1.04 185 0.3 X
Satisfactory 186 2.71 0.89 -2.55 185 0.013 v
Stimulant 186 0.68 0.8 -3.15 185 0.002 v
Thrilling 186 2.74 0.78 2.57 185 0.012 v
Favorite 186 2.82 0.84 -1.66 185 0.101 X
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Objective and Background: Urban space can be of great benefit to humans when it
meets their expectations, making sense in the form of various environmental, social,
physical, economic, and other dimensions. Evaluative images reflect the city’s
effective public mental image and provide a useful picture of the perceived quality of
the dominant elements of the city. The urban landscape is important because it can act
as a source of satisfaction for the people or a remedy for the daily concerns of life. The
reshaping of the city must be guided by a visual program, the development of which

requires an awareness of how people value urban landscape and its meaning.

Methods: This study was conducted to examine Ahvaz citizens’ mental image of the
elements along the banks of Karun River using evaluative criteria, such as a sense of
relaxation, security, satisfaction, motivation, excitement, and popularity. This paper is
an applied research project that has used quantitative and descriptive methods
conducted by the recognition-evaluation method (evaluative images). The present
study uses a random sampling method in which the female and male respondents are
classified equally. The statistical population consists of Ahvaz citizens who were
present in the area (residents and non-residents). Respondents were categorized by
dividing the area into eight sections. The Cochran model was used to sample and
estimate the sample size and to distribute the questionnaire. According to the results of
this model, the statistical sample size is 186. The data were collected to evaluate the
individuals’ mental image and the degree to which these images were desirable or not
(degree of effectiveness) using a questionnaire. The data were analyzed using the SPSS
20 Software. The questionnaire structure consists of two parts. People with the same
conditions were not questioned. Therefore, the first part of the questionnaire included
questions about age, gender, the number of visits to the park, the vicinity of the living
space to the park, the purpose of going to the park (e.g., recreation, exercise, work,
study and meeting with friends), and the time of going to the park. The second part of
the questionnaire were prepared and formulated to evaluate Ahvaz citizens “mental
images of the elements along the banks of Karun River following the theoretical

research foundations using the “evaluative mental images” method.

Findings: The research findings indicated that the general public agreed on the spaces’
visual attractiveness and unattractiveness. According to the evaluative attributes,
Ahvaz citizens create strong positive evaluative mental images from the spaces with
different functions and high environmental qualities. In contrast, low-quality spaces
create poor evaluative mental images in people’s minds. A poor mental image can be



created in the viewer’s mind due to low security levels, low-quality equipment, dark
sidewalks, dirt and pollution, insufficient sitting spaces on the river banks to watch the
river landscape, placement of the settings in solitude and existence of unknown places
(i.e., inappropriate location), and finally insufficient green space in the surroundings.
This leads to an unpleasant feeling of space for the citizens. However, among the
elements and spaces along the banks of Karun River, the bridges, the beach restaurants,
the special scenery (e.g., the botanical garden, the sculpture, and the elements), the
children’s playground) due to its symbolic nature), the positive nostalgia in the
viewer’s mind, the novelty of spaces and functions, and the contrast with the
surrounding environment, have formed a positive mental image in the viewer’s mind.

Conclusion: According to studies, Ahvaz citizens’ mental image is lower than the
theoretical average due to the low evaluative attributes of walking and sports paths,
riverside ,youth hangouts, and green spaces. In other words, these spaces have created
a poor mental image in the viewer’s mind. Also, an unpleasant feeling has been created
in the citizens due to low level of security and quality of facilities, lack of lighting in
the walking paths, pollution, lack of sitting space in the riverside to watch the river
landscape, placement of the settings in solitude and existence unknown places
(inappropriate location) and finally lack of different green space structure in the
surrounding. However, among the existing spaces and elements in Karun riverside,
bridges, beach restaurants, spectacular landscapes (botanical gardens, statue, and
element), and children playground have created a positive mental image in the viewer’s
mind due to being a symbol and sign of positive memory in the viewer’s mind, and due
to the novelty of the spaces and function and contradiction with the surrounding
environment. According to the research findings, the attributes of each section have
been lower than the average and have had poor environmental quality. Therefore, it can
be said that the following measures can be useful in improving the citizens’ mental
image in Karun Riverside. It can be improved by increasing the quality of the
environment, enhancing the quality of sidewalks, creating navigation, increasing the
social security in Karun Riverside using proper lighting. Provision of required facilities
in various spaces along Karun Riverside, providing adequate sitting places, toilets,
pavilions, buffet, and restaurants, and beautifying the area by eliminating the corners
and blind spots is also helpful. Increasing the lighting in spaces and paths ,improving
the quality of green space, and applying green space in different parts and increasing

the number of symbolic elements are other effective solutions.
Key words:
Evaluative Mental Image, Urban Space, Ahvaz Citizens, Karun River.
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Table 1: Personal determinants affecting meaning

Criteria

Sub- Criteria

Factors Affecting

Fate

Personal Determinants

Personality

Acquisition

Culture
Values and Symbols
Religious Attitude
Nationality
Ethnicity
Family
Gender
Physical Health
Identity and Character
Behaviors and Habits
Age
Belief and Ideology
Motivations and Wishes
General Information
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School Knowledge
University Knowledge
Social Category
Social Group and Friends
Experiences and Skills
Job

Table 2: Environmental Determinants Affecting Meaning

Criteria Sub-criteria Factors Affecting
Geographical Location
Physical Sense of Place
Ly Depth of Human Presence
Environment L.
. The Moment of Communication
Environmental
Determinants Context
Type of Human Relationship with the
Behavioral Environment
Environment Environmental Culture

Peripheral Character

S8 slp ogee Sl wiz sl Jol o5 50
2 e pge Jalse el sl b ke (gl anal
95 6 Sle p (el (o p b Jlgs 51 S5 s pge o8
g bl wllae 5 (il gl ) Ghogs aiie
0955 &lp codal ey sl lae o slolis ol
Sl allas clas s yy B 45 (ko] dmolr i
A8 50 ole YA L) el ) o ot b S
Jalse A g jlone 5 aw jo patd Jole Yo (ol Line
Ol 5l om0 aie jlae pj g0 0 aee
Vb 90 0 o) awlie VY olaws Jold asl i
OBl $ln A= e YalS B V=l coal jl (slaz o
8 905 e (655 UKD 58 155 (ogn Jolse
Sladbgiwn @bl b plaebl bl b)) jskare 4
O35 5 (53) (0,5 dasd 99 (@) glis,S ST (glayges]
Slp ey @ geesl e s el sad oslaiwl (G)
=15 [AYF =G+ /A20) 52 5 sl lolas
(0=+/0+asp =+/ARF G=+/AFV) akd (=0-/AFY
bow  (0=+/AYY  asp=/VYY  G=-/8F-) olus]
63, Lases (0= /Y0 crsp=+/AVF G=+135Y) sals
oS og ol SSily (0=+/8c+ rsp=-/AYA G=+/2D))
OBl Sl el I3 clie bl Sl Al i 5y
analr JS L )0 5 (g asbten labine Jalse
Sl il jslate ap ol ools I8 e yts (o gk
5 S (ped a5 O sl gl aslmp canel
JooS5 09555 saali s 990 colFain0galy 51 ;8
Slael 2ol38l jglaie 4 (pizren D9 0dd odld b o]
9 4575 S kS bagealy a5 ad 53 aeb ool o ety
2,5 walys 3 eslitl 3,50 plig 5 oylel uloo

o295 ans s -F

25 Glodndp Leghy aidn 5 sl 4 axgi L
00,5 o &3l

o5 5o L SIS 50 Fie lajlns o )
B, 3429 lolize OS]

Srdox o) caoiuwl lize glrog,S o Y
Solae WS ((Jrazs Jowo 5 (2Kiils 4l po (i
3,18 34>

Sand B sy dy SleMbl Jlox 5 &y joxd Caad o
Al dles ailo s regh

o5 (owlbd gy -0
5 Gl S slaghie (23 ;0 e (5,5 IS ] 8
0995 W o w18 0l 09,87 (o8 JLio 44 (rgy 0]
2l B 5 (o5 G Ghs; 90 5l (A gy ol
GOl GReghy S edas Bl Sl agsy (pl 05 oo
aallas pl Bow 1y 068 co gt bl (idgh
25 58S Sl gy 9590 srossay b Lalyl Chiogs
(HO gy S pdyen ploxl (o g, g9 5l (otaleny 095
Seooyse o Hhicels per Gleollns () Cux
Sarmad, Bazargan, & ) ogi o odlaiwl o> g9o9e
alS Jols eyl oolel axdl> (Hejazi, 2012, 84
0 oSy eSS Edlars Glsziils 5 ol
5P eesls spslanz sl pighy ol o wiliss Sl
6).':439*"'3 &M)d» Lg|ﬁ.w|c.ﬁ; mu;;.,,luuuiwﬁ
A Y ol aeliinn (agh 2y Gl
5 bl o,k 5l eog puo LT L Lo a5 (gL dnale

D 8395 (5 e anxl e



b daeome Sol sl o sloline Julge guncaslyl RANKING MEANING DETERMINING FACTORS IN THE

aq 5o Joe sl gz el iS5 5 ool | PROCESS OF ENVIRONMENTAL PERCEPTIONS VIA TOPSIS 99
TECHNIQUE FOR DEVELOPING THE MEANING CAUSE AND
Lo Jolao EFFECT MODEL

a pjakly 5lg el i ol ok aS g5k

.).:"‘so Cawd

Lnm

ool olog| el 5 (d) Blyoul az o by lebsl pac
g wwly> 558 4 plj aslo gl 4

di-) =E;V ;]

Sl Cews a py Jger8 51 (W) Jale p2 (359 Suled 5o

2]
d,
2.d,
@ (A7) ie Jloasl 5 (Ai ) Cude JTows] Jool, -Y

1295 o0 dnlone g o yi 5 D90
A ={MinV,,/_|(Jal*),(MaxVﬁ| JEI Dy =WV V)

w;=

A :{MaxI/Ul(JaI*),(MinVUl Jel =V VD
J> c|) ;|)‘ LE) G.ud.ab‘ faf U\JLA-\J‘ > ALALB o)Lb‘ —f

ol 5 58 4 Cade Jloayl a5 g e JTows]

1
N o
d =1y @, =V

1
+ _ n _ U215
df=13" @, -Vl

dloms 50 a Jloss! ool 4y (oo (Su053 -0
. d- Dy
CTd rd]
bl 3y Coml S ey S ganas, F
S Gl S 08 o Dyge Jlowl Jooly 4 (o (So35
ollae 43S )b (e Jlonl Jo ol 4 (g (K03
Al 505 S a GG aS au S e cplpls ol
elss g 052wl 5 an3S g 005 S35 Jlol ol
88 wales )18 gasm Gl o ccwd i Koo

g sesld Judxs —F
so3es S lss sl hrosi sloolol (i cnl o
Sloysie Slsl g as,s 5 ShlE mse Jols casli s
g O sl yy sl iz )0 05800 &l Giogh
Jolis (Basmozuly 60,8 sla Sy bbb seges
N akle Sae s heaxs Jore (OMpand (e i
Jedod g simgh arel> SIS 4y a5 LCwl ouls ke
el s a4 @l S 0 S anl iy Sowwlio

Joz 0 aliim y (oges Glolyw hoy ol
el 00l ool UL"‘"' Y o)Lo...f.»

Lo oiS p gaobiwy VoV ol 51 ol oledbl
9 42525 Ogild (9] gy g Gl S5 1 oolinl
el 51 onlicl b aigds saicayslsl Jolse b o Lulows
o 4 FIF a5 iy 133l (55505 4 5 alol>
0 8 pladl Las (5,500 Jaw

iU Sis -0

bl o0 el n by 4 4 S m g,y cnl yo
GeS wl @Bl 4 SSS Gl e oS e B
ol 51, alols (s min 9 (Ai ) Cui Jlowsl 1) alsls
ols TOPSIS s, a5 alies Jo sl azils (Ai ) o
Lol glal o5 #

So 4 owidldl o) SS 4 (D) press e sile -

D9 g0 b oads (wlide (o s yile

dmle 23 Joe8 Geb 9o ol (2 Lo -V
g s
Vij =n i X W
OP9 009 ol s 4 cwl b bole G55 Wy
9y ool 3l ealitul 4y plill g o gyl 4y s 29,5
ale lp Gheshy onl o aatlive sbdse Gl
39 ol oo oolal ygills ‘59).‘;31 Ovgy 3l e el 5
pae jlaie gly sl (6 b (oMbl o g yT i
15 P WS oz 555 Sy Loy 00 3Ly gl
B (0% 00 ywS Djso 40 el pas (pl aS 5,6k
Sy e LIS Gl majer o el (69,90 5l iy

sl

:—k{anlJranlJr AAAAAAAA +1Lnl}
n n n n n o n

k(L)) =—kLn'
n n n

|A.u| ‘6)‘5&"“"“” u,u.)).)Lc )| 39> g0 @LC)U@‘ 6‘9*’“’
Dyl a5 Jge B Bl (Py) 90 4

I M3

mp2le> dasin o gl 4 Py acgexe SIE sl
abls

E =k 1P, Xnp ;v



SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE ! 3L 5 6 lose ool a5
& URBANISM, VOL. 11, NO. 2 ORGSR 3 50 \ R
100 Fall & Winter 2020 WA (biano 3 5wy oF o5lois ) 0590 0

Gomiils o o FAIAY a5 Wilosgs YL g ad )l cwlils IS
o 4 Az baidlbioe ilone 08l bl )5 alate
sl pi¥ oole coxdlo (B aamsgaly i Gl oo gl
laaidly 4 oty Lol g 4l gt slalgw 0 ks

Ayl 1y ieghy

e slodlpe oy Jlos ) Jeol> b
3 aS ams e plias ¥ o leads Jguo jo e el iy

Ol g b5 deye Loy (o Bamoguly ,a5 YoV o
Skl lesls olaisl sgs 4y |y imghy dasl> 5l soud
Shae ghls phsuly soles a5 wmo o plis ls

Table 3: Descriptive analysis of general questions

Question Relative Cumulative
Row .. Chose Frequency Frequency Frequency
Description P
ercentage Percentage

Male 100 49.26 49.26
1 Gender Female 103 5.047 100
Total 203 100 100

Between 30-20 Years 135 66.50 66.50

Between 30-40 Years 58 58.57 95.07

2 Age Between 50-40 Years 7 3.45 98.52
More than 50 Years 3 1.48 100
Total 203 100 100

Masters Student 140 68.97 68.97

3 Education Masters 26 12.81 81.76
Ph.D. 37 18.23 100
Total 203 100 100

State University 60 36.14 36.14

4 Education Azad University 50 30.12 66.27
Place Nonprofit University 56 33.73 100
Total 166 100 100

Length of Between 0-50 Years 174 85.71 85.71

5 Work Between 10-5 Years 22 10.84 96.55
Experience More than 10 Years 7 3.45 100
Total 203 100 100
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Table 4: Ranking of Meaning Determinants Related to Fate Sub-criteria

Research Population 4th Step Sth Step 6th step
Rank Factors Ait Ai- Di+ Di- Ci
1 Family 0.061 0.022 0.020 0.141 0.88
2 Culture 0.105 0.036 0.061 0.108 0.64
3 Values and Symbols ~ 0.118  0.035 0.105 0.058 0.36
4 Nationality 0.062 0.023 0.109 0.045 0.29
5 Religious Attitude 0.018 0.011 0.113 0.041 0.27
6 Physical Health 0.049 0.021 0.121 0.031 0.20
7 Ethnicity 0.100  0.027 0.133 0.022 0.14
8 Gender 0.068  0.024 0.0151 0.001 0.01
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Table 5: Ranking of meaning determinants related to personality sub-criteria

Research Population 4th Step 5th Step 6th step
Rank Factors Ai+ Ai- Di+ Di- Ci
1 Identity and Character 0.096 0.045 0.000 0.196 1.00
2 Belief and Ideology 0.156 0.057 0.081 0.119 0.60
3 Motivations and Wishes  0.096 0.040 0.114 0.093 0.45
4 Behaviors and Habits 0.212 0.065 0.135 0.069 0.34
5 Age 0.066 0.031 0.196 0.000 0.00
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Table 6: Ranking of meaning determinants related to acquisition sub-criteria

Research Population £t Step ot Step 1t step
Rank Factors Ai+ Ai- Di+ Di- Ci
1 Experiences and Skills 0.073 0.024 0.021 0.172 0.89
2 Job 0.077 0.025 0.034 0.149 0.81
3 University Knowledge 0.102 0.020 0.107 0.081 0.43
4 Social Group and Friends  0.068 0.018 0.119 0.065 0.35
5 Social Category 0.040 0.018 0.122 0.061 0.33
6 General Information 0.152 0.032 0.140 0.042 0.23
7 School Knowledge 0.067 0.022 0.177 0.000 0.00

Table 7: Ranking of meaning determinants related to physical environment sub-criteria

Research Population 4th Step 5th Step 6th step
Rank Factors Ait Ai- Di+ Di- Ci
1 Depth of Human Presence 0.118  0.043 0.008  0.209 0.96
2 Sense of Place 0.063  0.027 0.085 0.142 0.63
3 The Moment of Communication 0.219  0.052 0.098 0.133 0.58
4 Context 0.125  0.037 0.137  0.086 0.39
5 Geographical Location 0.077  0.030 0.212  0.000 0.00
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Table 8: Ranking of meaning determinants related to behavioral environment sub-criteria
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Research Population 4th Step 5th Step 6th step
Rank Factors Ai+ Ai- Di+ Di- Ci
1 Type of Human Relationship with the Environment 0.165 0.100 0.000 0.262 1.00
2 Environmental Culture 0.425 0.178 0.141 0.131 0.48
3 Peripheral Character 0.149 0.090 0.262 0.000 0.00

Table 9: The first research hypothesis examination O loline GO 5939 oy Libo Jol a3
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Fig. 2 Comparison of the ranking meaning determinants related to personal and environmental criteria from the
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Fig. 3 Comparison of the ranking meaning determinants related to personal and environmental criteria from the
academic rank perspective
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Table 10: The second research hypothesis examination

Gender Examination Mann-Whitney V4 Significance Level H.
Mann-Whitney 326.50 -1.074 0.283 Not reject

Academic Rank Examination Mann-Whitney zZ Significance Level H.
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The Type of Examination Chi-Square DFe ;ger :;(S)sz Significance Level H.
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Objective and Background :Human requires meaning understanding for perception
of the environment. Perception is the process by which we select and interpret
environmental stimuli to achieve meaningful experiences. In this process, the mind, as
an audience, looks for certain dimensions of the subject to find meaning and concept.
Every phenomenon, transfers its message through meaning, when it is in the scope of
human perception. The first deliberate or unconscious attempt by human beings is
based on the creation of a kind of alignment between their mental states and
environmental forces arising from the phenomenon. Only in this case effective
communication with the environment and a meaningful experience are possible. In
other words, human tries to create a personal identity of architectural space in his
mind .Therefore, the audience's atmosphere affects our sense of environment by the

organization of elements. Therefore, cognition of latent signs in the environment,
contributes to meaning perception by the audience. Hence, in environment psychology,
the process of perception, finding meaning determinants will help architects to design.
Previous studies in the field of humanities and psychology related to meaning have
been carried out rarely; with regard to the extent of the factors influencing the formation
of meaning, so far, no research in the field of architecture and environmental sciences
has examined the these variables. In addition, the influence of these factors and their
interactions ,prioritization and measurement of their importance are not observed. The

purpose of this study is to investigate factors affecting the creation of meaning in the
minds of individuals, to rank these factors to find the most effective priorities, to find
the means of communication, and interaction of these factors on each other, and to

show how they optimally function.

Methods :This research is applied and it is descriptive from research design viewpoint,
which is carried out in a subgroup of the Delphi-type survey method. In the theoretical

*This paper is based on Marjan Mohsenzadeh’s master’s thesis, entitled “Designing a time
museum with an emphasis on semantic factors” that To the guidance of the second and third
authors and Fourth authors advices It has been done in Shiraz University.
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section of the research, internet resources ,archives, and documentary studies have been
used to for finding meaning determinant. In this regard, 28 factors affecting meaning
were categorized in five sub-criteria. They included 20 “personal factors” in the three

EERNNY3

sub-criteria of “social and predestination”, “personality” and “adventitious “and 8
“environmental factors” were categorized in two sub-criteria of “physical
environment” and “behavioral environment”. Then, according to TOPSIS
requirements, a questionnaire has been developed including 71 pair comparisons in
terms of two 9-degree spectra for determining modeling and ranking meaning

determinant.

Findings :The statistical population of the study consisted of all faculty members and
post-graduate students of Shiraz universities. In this research, a questionnaire was used
for data collection. To eliminate the risk of sampling errors and increasing the validity
of the research, a questionnaire was distributed among the 340 members of the
available statistical population through a computer or face-to-face visit. Data were
analyzed from 203 returned questionnaires via TOPSIS technique and Shannon entropy
method. The results showed that the factors of “identity and personality” (Ci= 1.00,
Di+= 0.00 ,Di-= 0.20) in personality sub-criteria and “the type of human relationship
with the environment” (Ci= 1.00, Di+= 0.00, Di-= 0.26) in behavioral environment
sub-criteria ranked first. There is no significant difference between personal and
environmental criteria in the meaning formation that shows they are not given priority
in terms of the meaning formation and they have the same effect .According to the
information, attitudes of males and females (Sig= 0.283, HO result=Not reject),
academic rank (Sig= 0.501, HO result=Not reject) and type of university (Sig= 0.953,
HO result=Not reject) are almost identical and they have the same viewpoint in
identifying various factors. Finally, a systematic and comprehensive model of the

factors influencing the creation of meaning was developed using Vensim software.

Conclusion: 28 effective factors on the meaning, which, 20 “personal factors” in the
three sub-criteria of “social and fate”, “personality” and “Acquisition” and 8
“environmental factors” were categorized in two sub-criteria of “physical
environment” and “behavioral environment”. Then, the cause and effect model, by
forming an interconnected structure of factors, indicates the way relationships and
factors interact with each other, depending on their priority. According to the model,
each factor influences several factors. The two factors of “Identity and character” and
“Type of human relationship with the environment” have a centrality in the loop of
influencing factors, which is evidence of their power of influence among the
determinants, because they are directly and indirectly involved in the formation of
meaning in the mind. On the other hand, the influence of factors such as “Depth of
human presence”, “Experiences and skills”, “Family”, “Job”, “culture” and “sense of
place”, which are influential in other priorities, are well known.

By analyzing these relationships, we conclude that everything that human encounters
during his/her life, both consciously and unconsciously, is the source of meaning for
him/her. Therefore, designers can increase the quality of architectural space and more
effectively communicate with audience by considering and targeting each of these
factors. According to the discussion above, architecture separated from its functional
aspects conveys meaning; it acts as a mediator for determining the meaning and it can
affect their perceptions and behaviors as space users forming the individual's

environmental behavior.

Key words:

Meaning Determinant Ranking, Meaning Cause and Effect Model, Environmental
Psychology, TOPSIS Technique, Shannon Entropy.
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Table 1: Principles of historical and valuable global visual corridors

. Time of . . - . ..
Axis Implementation Axis Goals Design Principles Axis Qualities
Facilitation of - Readability
- Placement of elements . TR
movement between . - Visual Highlighting
. (churches and memorial . .
Rome axial  16th century by urban churches for . with memorial
. . o constructs) at the terminal
grid Pope Sixtus V pilgrims . . elements
. points of the axis . . .
Demonstration  of - Visual integrity and
. - Use of natural features .
the dominant power creation of a whole
. - Order
14th century by Construction of a . . - Visual emphasis and
Gardens of . ceremonial axis - Not functioning as a public
. Louis XIV of . focus
Versailles Demonstration  of space .
France . - View depth by one-
the dominant power . .
point perspective
- Placement of
governmental  buildings
and national memorials in - Visual emphasis and
UsS new the direction of visual focus
. government’s focus - Dynamism and
Was:".lgton 179(}}’3’ ?hiﬂes decision for - Creation of large-scale  liveliness
xis enten building a national ~ walkable urban public - Spatial flexibility to
capital spaces accommodate
- Clear definition of edges different activities
- Functioning as an urban
prominent space
- Placement of the axis in a
E . d historical context - Identity and
Rxcurspn a4 _ Construction of the axis readability
Champs- Fecreatt.lon ¢ along the Tuileries Garden - Proximity to Place de
Elysées 1830 by Louis thormaﬂtonf o E} to make it recreational la Concorde,
Axis in XV of France fee-tunc llon axI18: _ Use of landmarks and Triumphal arch, etc.
Paris recreat%o?a ’ d symbols - Liveliness with
memoria an . .
cmona; - A place for holding  Vvegetation
ceremonial . . o
national and public - Sociability
ceremonies
- Demonstration of India’s
identity and cultural values
- Use of the orange color in
designing the axis based on
(1911 the ideas the City Beautiful
. An  effort for Movement - Landscape sequence
of Edwin . . S S
. changing the capital - Use of historical elements - Use of indigenous
New Delhi  Lutyens, Herbert . . d 1
Axis Baker. and .Clty 'an('i creating an rnppuments . € emﬂ?nts
’ identity in the new - Definition of the axis by - Identity and
.Henry city its terminal points (the readability
Winchester)

queen’s palace on the one
end and the holy river on
the other)

Creation of green spaces
on both sides
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Table 2: Summary of studies on the relationship between natural corridors and mental health
Mental health Aspect Type of Study Researcher(s)
Establishing a relationship with natural landscapes for Kellert and Wilson (1993)
achieving mental happiness and personal satisfaction is a Maller, Townsend, Pryor,
human intrinsic need. Brown & Leger (2006)
Users of urban natural corridors and spaces have greater

A combination of
interdisciplinary studies

) . Epidemiologic Takano et al. (2002)
ongevity.

Users of urban natural corridors are reported to have better Epidemiologic de Vries et al. (2003)
mental health.

View corridors help individuals recover from weariness and L

quickly refresh their attention, perception, and performance. Empirical Kaplan and Kaplan (1989)
View corridors provide calmness, increase positive emotions, Empirical Ulrich (1984)

and reduce stress.

The symptoms of disruptive mood dysregulation disorder are

reduced in afflicted children who visit places that have Empirical Faber-Taylor et al(2001).
vegetation.

View corridor empowers people for dealing with major crises Empirical Kuo (1998)

and reduces aggression and mental fatigue.
Korpela (1992, 1989)

People visit their favorite places, usually natural spaces and Korpela and Hartig (1996)

; . . Data collection and
corridors, to re-experience/remember personal emotions and

. analysis Korpela et al (2001)
MEMOTIES. Newell (1997)
Natural elements and open spaces in residential areas improve Data collection and Kim and Kaplan (2004)

the sense of belonging and place attachment.

analysis

Tzoulas, et al (2007: 1720)
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Table 3: Summary of indicators of natural corridors affecting citizens' mental health

Criterion Proponent (s)
Beauty Akpinar (2016), Gao, Ahern & Koshland (2016), Kim et al, (2008) Bagheri (2009)
Cleanliness Akpinar (2016), Bagheri (2009)

Proper lighting

Security

Function diversity

Ease of access
Spatial continuity

Walkability
Variety
Safety

Desirable ecologic elements
Presence and activity of different
age/social groups
Absence of noise and air Pollution
Availability of public transport

Akpinar (2016), Bagheri (2009)

Akpinar (2016), Gao, Ahern & Koshland (2016), Macintyre, Ellaway & Coummins
(2002), Bagheri (20090

Gao, Ahern & Koshland (2016), Kim et al (2008), WHO (2010), PHAC (2010),
PIA (2009), Bagheri (2009)

Gao, Ahern & Koshland (2016)

Gao, Ahern & Koshland (2016)

Gao, Ahern & Koshland (2016), Kim et al (2008), Koohsari, Badland & Giles-Corti
(2013), Bagheri (2009)

Gao, Ahern & Koshland (2016)

Gao, Ahern & Koshland (2016), Macintyre, Ellaway & Coummins (2002), Bagheri
(2009)

Kim et al. (2008), Volker & Kistemann (2013), Bagheri (2009)

Macintyre, Ellaway & Coummins (2002), WHO (2010), PHAC (2010), PIA (2009),
Vlahov et al. (2007), Volker & Kistemann (2013)

Macintyre, Ellaway & Coummins (2002)

Macintyre, Ellaway & Coummins (2002), WHO (2010), PHAC (2010), PIA (2009)
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Table 4: Techniques used for data processing and analysis of the criteria extracted from the theoretical literature
and global experiences

Aspect Criterion Assessment Indicator
. Design with people
Social ecology Space identity
Ecology Cultural ecology Preservation of cultural traditions

Natural ecology

Sense of place
Inspiration from the geometry of nature
Flexibility

Interaction and relationship between humans and the environment

Perception of Environment

Natural components

Built components

Townscape

Human components

Natural view corridors

Readability
overcrowding
Complexity
Green walls
Vegetation
Street furniture and public facilities
Building forms ,landmarks, and symbols
Consecutive views
Human relations
Communal and individual events
Cultural and historical events
Collective memories

Structure of urban natural corridor

Continuity
Variety of use
Sustainability
Identity
Greenways
Fulfillment of human needs

Improvement of communal spaces and public areas

Quality of life

Attention to context and culture
Security
Subjective satisfaction

Human ,natural and social capital

Access to services
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Mental Health

Quality of built environments
Beauty
Cleanliness
Proper lighting
Function diversity
Ease of access
Spatial continuity
Walkability
Variety
Safety
Desirable ecologic elements

Presence and activity of different age/social groups

Absence of noise and air pollution

Availability of public transport
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Fig. 3 Townscape of Hamadan City (source: Naghsh-e Piravash consulting engineers, 2007)
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Table 5; Model summary of the study

Model R R-Squared

Adjusted R-Squared

Standard Error of the Estimate

1 0.828 0.685 0.677

0.689
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Table 6: ANOVA
ANOVADb
Model DF F Sig.
Regression 5 84.561 0.000
1 Residual 94
Total 99

*Dependent variable: mental health of citizens in
urban natural view corridors
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Table 7: Coefficients of the study

Coefficients

. .. Standardized

Model Unstandardized Coefficients Coefficients ¢ Sig,
B Std. Error Beta

Constant 0.265 0.204 1.301 0.195
Environmental ecology 0.455 0.064 0.284 7.109 0.000
Subjective landscape perception 0.114 0.052 0.322 2.207 0.029
Objective landscape perception 0.053 0.014 0.217 3.770 0.000
Sociocultural ecology 0.047 0.031 0.225 1.506 0.013
Compatibility with daily life -, |, 0.052 0.117 2207 0.029

requirements

*Dependent variable: mental health of citizens in urban natural view corridors
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Objective and Background: Fundamentally, the urban landscape is the level of human
and “urban phenomenon” contact; consequently, it is a dynamic concept and a
substantial part of citizens’ knowledge, and emotions. Environmental behavior is also
formed under its influence. The importance of urban landscape as an intermediary
between human and urban phenomenon is that, it has sometimes been mentioned that
“urban design” is the management of the urban landscape (objective and subjective
landscape).” Meanwhile, the interaction of man and the urban phenomenon has been
formed through the urban landscape, and the urban landscape position is very important
in the multifaceted human-environmental relationship.

View corridors are passages of public spaces to view environmental qualities. View
corridors are formed along linear openings and are placed in front of signs or strategic
landscapes or excellent urban vital points. View corridors may be used on different scales
and for various functional or formal objectives in urban design. Since urban corridors
allow an optimal and enjoyable view of the urban landmarks and visual and natural
values, they can create a desired mental memory and a coherent mental image of urban
public arenas that strengthens citizens’ sense of orientation in the city. Urban thinkers and
experts have always considered the interaction between natural and human ecosystems;
however, the range of ideas and theoretical foundations of views has been different in
dealing with and intervening with them. Regarding the eras and the occurrence of events,
the progression of technology and the expansion of cities, different perspectives, theories,
and approaches to ecological issues, the coexistence of city and nature, and their
interaction have been shaped. Inspection of life quality indicators showed that mental
health is one of the main components of life quality. On the other hand, the results show
a meaningful relationship between the dimensions of life quality and the concept of
mental health. Summarizing the studies and opinions of experts in line with the role of
visual and natural urban corridors reveals that view corridors along with natural and urban
green infrastructure can provide a healthy environment and deliver physical and mental

* This paper is based on Atiyeh Asgari’s Ph.D’s thesis, entitled “The effect of urban natural
vision corridors on the mental health of citizens (Case study: Hamadan)” that To the guidance of
the second author and third authors advices It has been done in Islamic Azad University Shahr-
e-Qods Branch.
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health for residents. A healthy environment can also bring about socio-economic benefits
to the communities in which people live.

Methods: Nowadays, many studies have revealed that the destruction of the natural
gateway corridors is one of Iran’s current urban development problems. The natural
view corridors were destroyed during the unorganized development of Iran cities,
including Hamedan city. The literature and the subjects of natural urban corridors are
less studied in this city as a way to create mental health in citizens. There seems to be
a lack of theoretical and spatial-oriented rules and solutions as a knowledge gap in this
regard. It can be argued that in the context of a comprehensive, local, and thematic
urban plan policy, the lack of policies for view corridors can be considered a problem.
Without a comprehensive and accurate understanding of the city and urban spaces as it
is to its citizens, it is difficult to explain why people interact with a particular place and
how it benefits them. It is almost impossible to know how to modify and change the
desired location to make it a matter of personal preference without a complete
understanding of the city.

Findings: Consequently, in the current research, based on some sensitive theories
obtained from the study and review of theories and investigations, an attempt was made
to ask people and the main users of spaces about their preference of specific places in
people’s lives in a qualitative research method. Therefore, people’s level of mental
health and well-being attributed to or perceived from the place must be identified to
understand people’s preferences. Thus, based on the analysis and combination of the
results, a conceptual framework was formed to better understand people’s interaction
with the environment and the role of urban natural corridors, and the meanings of
production and reception in improving citizens’ mental health. Due to the lack of
research in this field, it can be said that the findings of this study have strengthened the
existing knowledge by establishing a connection between reading the text of urban
corridors and receiving their meaning and also interacting with the environment.
Regarding this research approach, this issue is also important in the context of our
society and the role of social and physical background in the formation of such a
mechanism. In this regard, two natural view corridors in Hamedan, which continued
towards Alvand, were selected as case studies. In the current research, the role of these
two corridors in Hamedan citizens’ mental health was examined. A five-point Likert
scale questionnaire and regression analysis were used in SPSS19 software to achieve
this goal. The results revealed that environmental criteria, mental landscape perception,
objective landscape perception, socio-cultural ecology, and adaptation to daily vital
requirements had a significant impact on citizens’ mental health in the form of two
urban natural view corridors in Hamedan.

Conclusion: In terms of practicality, it can be said that the most important finding of
this research for experts of urban management, planning, and urban design, especially
managers of Hamedan city is that, in changing and developing natural corridors, they
should have a complete understanding of the meanings of place and its effect on the
health of individuals and for the interested groups in the natural urban corridors. Given
the importance of meaning, urban managers should apply the environmental changes
regarding the individuals’ multifaceted interaction with space.

Key words:
View Corridor, Objective Landscape, Subjective Landscape, Urban Ecology, Mental Health.
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Table 1: Principles in the design and architecture of openings

Principles Picture
The distance between a person from The
landscape also has a significant impact on
his aesthetic perception. The two main
and important spaces are: 1. Observation
distance from the perspective. 2. His
presence in the context of the landscape
(Groter, 2004, 97).

Component

Astetics

In the combination of three issues, one
should always consider: 1. The element
itself, 2. Its relation to the field 3. Its
relation with other elements.

Component

The decorations in Iranian architecture

follow several fundamental principles,

the first of which is the timelessness and 1 EH
Ornament . . . . W
spontaneity of motifs. That is, the designs |
used in artistic ornaments do not belong '?

to a particular time period or just used in 1500m e e
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Component Principles Picture
a specific place or art. The same is true

for openings ornament. The duty of all

architectural ornaments is to maintain the

outline (Groter, 2010, 230).

Form, the wvisual content of the

architecture is in the first encounter that [ —— _ m
can express a concept. In fact, the idea of H . |’ ‘ A L

the architect's mind creates unity between
form and content. The form expresses
personality and symbolic identity of | .
architecture and Architecture without the | ‘ ‘ “ ‘
essence has no specific meaning (Taife, |l i) 1)) IED |
2015, 79).

In the appearance of the window, it's
known for three things: lighting,
visibility and bonding inside and out. In
the religious and intruder houses, such as
mosques and markets, a larger window is
designed for lighting (Parsa, 2011,78).

Form

Function

When the window is not present, the
perception of place and time is somewhat
difficult and unpredictable. Windows and
doors indicate how light enters the space
and the shapes that can be seen through
its various forms (Makani, 2012).

Perception

The lighting conditions of the building
are different in different climates such as
warm and dry, desert and hot and humid
warmth and cold weather. And each in
these areas, according to its specific
climate, requires special lighting (Nemat
Gorgany, 1996, 35).

Brightness
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AN INVESTIGATION ON PHYSICAL QUALITY OF OPENINGS
IN AMIR ARSAN HISTORICAL COMPLEX OF TABRIZ BAZAR
FROM AN AESTHETIC POINT OF VIEW

Conceptual model of research

[Caddl

el )l oyl (S5 58 - gulllS
sl ol 9S00, b 5y Ik

Yo

Thearetical Framewaork

The Way of Research

&%
=
=
=
=

Openimg delinition

Quahty definition

Aesthetic definition

.|. Arsan definition

Principles in the desim and -

— Coneeprual model

architecture of openings

Define the study arca

Field of study _

Descriptive Finding

Inferential Findings

First Questionnaire
Component

Second Questionnaire
Component

Performance e RER: Energy - access — stability
Stb-com t - . .
Form MR Entrance- main entrance- between two Space Openings opening
Tdentity Sehcompanett  prictorical- Climate
Design Principles Sub-compenett  Seale .« The same detail of openings by changing the distance-

Proportions- Enclosure- Contradictions- cognition- The impact
Of distance change with view of opening- readability- unity-
The openings infection of coloring- humanity

Architectural Principles _ Sub-ompenent  prrities  Continuity- Being a sign- Lighting- Omament-

Color- Wood- material

Investigation of Validity And Reliability of Tte First
Questionnaire And Validity of The Second Questionnaire

First Questionnaire
(Salesmen and Passerby)

Second Questionnaire
(Experts)

First Qiestionnaire

Second Questionnaire

Investigating the age stats of salesmen and passers-by in general snd separating the three
components of performance, form, identiry.

Smdving the level of education of salesmen and passers-by in general in three
components of performance, form, identity.

Investigation of Normal Distribution of Variables Using Kolmogorov-Smirnov Test,
Descriptive indices of three components of performance, form. identiry.

Experts Age Survey

Review ofthe level of education of experrs

Ome-way ANOVA fest to compare the "performance” component of quality and s
subcomy berween sal and passers-by.

One-way ANOVA test to compare the "form" component of quality and its
ubcomy berween sal and passers-by

Onc-way ANOVA fest to compare the “identity” component of quality and its
uhe berween sal and passers-by, Results Suggestions

Compariso of the component of design principles among the seven study spaces

Compartson of the clements of architectural principles among the seven study spaces

Fig. 1 Conceptual Model
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Table 2: Location of case study

Amir Arsan Plan

Bazar tabriz plan
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Table 3: Some of the main features of Arsan Amir

Plan Picture

Space User Area
2
Dealer- Agsrso(lﬁlate
1 ?{{anr]é M;r]lgfizﬁfn_lg_ dimensions 70*50)(
P With North-South
warchouse.
stretch
Dealer-
North Manufacturing- )
2 Timche Workshop- 245m
warchouse.
Dealer-
South Manufacturing- 2
3 Timche Workshop- 235m
warchouse.
4 Amir Gold and jewelry Approximately 420

Raste sales center m?
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Table 4: Categorization of Amirs Arsan openings by inscription

Categorization Picture Picture Depicted Number  Percent Used Spaces
o 0 0 Amir yard
: 5 0.8 North Timche
e 0 0 South timche
Category 1 o T 0 0 Amir raste
+ ~|— 0 0 Southeast corridor
SR S B g 0 0 Eastern corridor
0 0 Western corridor
10 7.3% Amir yard
. | - 14 6.3% North Timche
T 0 0 South timche
Category 2 0 0 Amir raste
0 0 Southeast corridor
0000000 ooo 0 0 Eastern corridor
0 0 Western corridor
53 38.7% Amir yard
19 30.1% North Timche
31 82.2% South timche
Category 3 0 0 Amir raste
0 0 Southeast corridor
| _ 0 0 Eastern corridor
6 42.8% Western corridor
6 4.3% Amir yard
3 4.7% North Timche
| 0 0 South timche
Category 4 [ 0 0 Amir raste
0 0 Southeast corridor
*. 0 0 Eastern corridor
2 14.2% Western corridor
17 12.4% Amir yard
m 0 0 North Timche
'_H LHH 2 4.4% South timche
Category 5 0 0 Amir raste
_ 0 0 Southeast corridor
ODo0jDoDoojon. 18 100% Eastern corridor
1 7.1% Western corridor
16 11.6% Amir yard
0 0 North Timche
0 0 South timche
Category 6 0 0 Amir raste
0 0 Southeast corridor
0 0 Eastern corridor
0 0 Western corridor
3 2.1% Amir yard
2 3.1% North Timche
6 13.3% South timche
Category 7 0 0 Amir raste
0 0 Southeast corridor
0 0 Eastern corridor
0 0 Western corridor
30 21.8% Amir yard
5 7.9% North Timche
6 13.3% South timche
Category 8 0 0 Amir raste
0 0 Southeast corridor
0 0 Eastern corridor
0 0 Western corridor
0 0 Amir yard
22 34.9% North Timche
Category 9 0 0 South timche
0 0 Amir raste
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Category 10

Category 11

Category 12

40 100%
0 0

Southeast corridor
Eastern corridor

N

28.5% Western corridor

0 Amir yard
4.7% North Timche
South timche
Amir raste
Southeast corridor
Eastern corridor
Western corridor
Amir yard
North Timche
South timche
Amir raste
Southeast corridor
Eastern corridor
Western corridor
Amir yard
North Timche
South timche
Amir raste
Southeast corridor
Eastern corridor
Western corridor

o
)

— O OO OO OO NIODDDODO O WO

7.1%
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Table 5: Categorization of Arsen Amir openings according of the color of the frame

Typel: Type2: light Type3: Bold Type4: Types: Type6: Type7:
white brown brown blue Beige green new

C8cecf 74513b 775a56 6e899a E8d2c4 47574a B77b25

N 3 N N N N P N P N 3
Amir Yard 65 47.4% 48 35% 17 12.4% 3 2. 1% 3 21% 0 00% 1 07%
North Timche 22 349% 6 9.5% 21 333% 5 79% 0  00% 2 31% 7 11.1%
South Timche 0 00% 16 355% 10 222% 0 00% 10 222% 0 00% 9  20%
Amir Raste 0 00% 0 0.0% 0 00% 0 00% 0 00% 0 00% 118 100%
S’C";'rt:‘lfﬁf: 8 163% 22 448% 19 387% 0 00% 0 00% 0 00% 0  0.0%
g:rsrtf; (‘)‘r 0 00% 18  100% 0 00% 0 00% 0 00% 0 00% 0  0.0%
Western 6 428% 3 21.4% S 357% 0 00% 0 00% 0 00% 0  0.0%

Corridor
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Table 6: Specifications of Arsan Amir's openings, separated by seven spaces
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Table 7: Aesthetic component and sub-component of two questionnaires

Component sub-component Respondents
Performance Energy - Access - Stability
First Form Entrance- Main EnFrance- Bc?tween two space Passersby-
Questionnaire openings opening Salesmen
Identity Historical- Climate
scale - The same detail of openings by changing
the distance- Proportions- Enclosure-
Design Contradictions- cognition- The impact
Second Principles Of distance change with view of opening-
Questionnaire readability- unity- The openings infection of Experts
callering- humanity
Architectural ~ Flexibility — Continuity- Being a sign- Lighting-
Principles ornament- color- Wood- material
5 eobend 1A, TFYYY (oo 0,388, V5,25 Lasl -f

e (il YL 350, V5,557

CoheS "0 Slos" Adlse gy 50 daadlye SSE o

o3b o XY YAV o3l o g Bl jlaS 7YY ool
TEF E5lans olpae Llod 55 FA-F o5 15 TF/ -]
poye YA il o il aS 105 5 alus ans
KAV o5l 0 LYA AT o5l o o bl 5,356,
lpes Bl 515 09-0+ o3 3 7YY 5 ¥A-F+ o5 o VY.
[ATERNISUAT SVISINEIA TN LA £ S
il (o) 50 WiBler puild GYLTNF g Gl

oy sasl -£-)
LYPEE AN anS V52,55 gl anlidony jo
1855 FAFe s anS LITYY VAT e allS
O 38, 08,00 TAYYY Lo Jlo £ 5l iy e dnnS
poye INEFE XAYe (w ,0Km, poye FEEF) Y-V
5 000+ w358, pope LYY FAFe k35,
Ol S5 51 ad s Pl e w088 so,e YLV
led S IYETY 5 Wlos anS 188,58 (Dlass
oo 5 oLdKa ) LAFYY (JSw of,3Ke, 1FYY s



ool ooyl Sl S 508 = (60 lS ©yiS )y | ANINVESTIGATION ON PHYSICAL QUALITY OF OPENINGS
\FY ) IN AMIR ARSAN HISTORICAL COMPLEX OF TABRIZBAZAR | 143
b 2lo; 9509, b e L FROM AN AESTHETIC POINT OF VIEW

o3l ;o (P Bl I j8a; p0 50 LYY il o uildd
JARIA G SESTRRSTRT I TH PRSI SUN PO L
Oliee Bl 515 Jlo S0 L L YD 5 030+ o3L 4o
LYY ok 7YY ol s 7 VY S 1)) cb s
b (omsp slp widlioo pilacd VLT YO 9 il
033l 3 sl asliten s lajine Slied mg (o
ok 4 dr g b sl 0 0oLl By pranl—ig S golsS
plod 4 0gd o 485 Al sdel Cawd A (5lo e
Sfosine sl Jlog s sl laysiss

A Jgaz) (10 5 =555

Ve 03l o (s Bl 5l S YA gl i e 8"
Ll 5155 5 F9-F« o3 0 ATV 5 ¥4 ¥+ o5l o Y/ XYY
YA sl o uilad 1A 5 ohys 70Y o) ol
Vo030 L YEYA-Yeoil o w bl 5,380, e se
Ll 5 5 09-0+ o3 ,5 /70 5 FA-F+ o5 o 7 YY ¥4
il 1YY calss 7VF ey 5 7. Y e 50
it il LT YE
3 S LY gl coiS Mg ga” dilge iy 5o
LYY S YA ol o PY YAY e o3k o i Ll
1EA 5 ohys 10 Mloans Hlsse Ll 5l 5 FA-F+ o3

Table 8: The results of the Kolmogrov-Smirnov test to verify the normal distribution of variables

N Z Statistic Kolmogorov-Smirnov Significant Level
Performance 60 0.104 0.153
Aesthetics 60 0.078 0.819
Identity 60 0.97 0.304
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Table 9: Descriptive index table of the variables under study

N Mean Median Standard Deviation Min Max

Performance 60 30.79 8.66 14 47
Aesthetics 60 29.38 7.21 12 45
Identity 60 26.06 7.23 10 40

i YYVY ko b aeS W Cawdy gl Gillas |
o Shes" adlge cule) 4 YAFA (1Silo b 4380, 0550 5
Ad Aiae gl sl b o

P VAY Silko by 5380, 0050 "3 1" dilga s 0

15 el adlge l Cule, 4 AOY uSike b 4 )

by S MplSonl” 5 " s (laailse ;5

L ,3&e, eoye 5l yiies 1oAY 5 VY00 clarSile

b 5 ailge g0 ol culey 414,08 5 A sla il
(Ve Jooz) &yls olazel yual (pun )l (glagds sl

LY J'ya-y." O 2 Y e Bl g doliiow y 5o
Olgee i slacsls Jle "fq-f." O ) g "oy O
Al il (YU @ VF g il (858 Oy

bl glaaaly —£-Y

Oles 4z 0 (G p9d g ()2 T g 00l o
P Cuse g b e Slhes adlse an (380, 5 4 L
Gl e e plid bl Sowl oads bl lagisl b
‘BO).A 03; 30 )o ‘U" LgLQA-OJﬁA ):) 9 "o)i.Lo.C" 4.2.]54) ML‘LA
oo oolazwl 48 Sy il lg ).bel an)"l 3 A g 08,

Table 10: The results of one-way ANOVA test for comparing the "performance" component of openings quality
and its sub-components among customers and people passing through

Sub-Components 1:

Sub-Components 2: Sub-Components 3:

Performance Energy Access Stability
Standard Standard Standard Standard
Group N Mean Deviation Mean Deviation Mean Deviation Mean Deviation
Customers 30 33.77 9.17 9.53 3.7 12.09 3.84 10.92 3.33
People Passing 3, )¢ 4o 7.86 9.84 3.75 8.4 2.66 10.59 3.62
Through
Significant 0.049 0.0 0.73
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Chart describes the component of "performance" based on the
"degree of education”" among the two groups of business and
passersby
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Chart describes the "performance" component based on the
"age" of the two groups of business and passersby
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Table 11: One-way ANOVA test results for comparing the "form" component of the opening quality and its sub-
components among business people and people passing through

Sub-Component 3;

. Sub-Component 1; Sub-Component 2; Relationship
N Form Aesthetics Entrance Opening Main Entrance Between Two Space
Openings
Standard Standard Standard Standard
Group N Mean Deviation Mean Deviation Mean Deviation Mean Deviation
Customers 30 30.16 6.97 9.78 3.27 12.57 3.04 7.76 2.04
People
Passing 30 28.79 7.62 8.34 2.72 11.50 3.89 8.78 3.33
Through
Significant 0.086 0.26 0.18
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The chart relates to the study of the "form" component
based on "age" among the two groups.

The chart relates to the stud};.gf the "form" component based
on the "degree of education" among the two groups.
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Table 12: The results of one-way ANOVA test were used to compare the "identity" component of its quality and
its sub-components among business people and people passing through

Identity

Sub-Components1: Sub-Components 2:

Historical Climate
Group N Mean Staqdqrd Mean  Standard Deviation Mean  Standard Deviation
Deviation
Customers 30 25 5.62 16.25 3.63 8.53 2.31
People Passing 30 27 8.17 18.38 5.47 8.88 3.15
Through
Significant 0.11 0.64
2 =]
; ;=
E =

The diagram relates to the study of the "identity" component
based on the "degree of education" among the two groups

A
s

The diagram relates to the study of the "identity"
component based on "age" among the two groups
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Fig. 3 Comparison of the elements of aesthetic principles among the seven study spaces
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Objective and Background: The philosophy of openings, including doors and
windows, and their formation process is very sophisticated. These elements are
considered important aspects of the history and aesthetic values of the buildings. The
architecture of these areas is of remarkable interest in sentimentality, structure,
geometry, design principles, scale, decoration, consistency, etc. However, further
investigations are required to recognize these valuable elements for future research and
the progress of the studies and efforts. In recent years, the salesmen admit that the
opening areas in Amir Arsan complex have been changed tremendously. In addition,
the performance of these areas has also been transformed. The high-quality wood
materials used to reconstruct opening areas have been recently replaced with metal
frames. There, the openings do not seem compatible with the whole environment
anymore. In some cases, the openings have been projected from the building, blocking
the passages and deteriorating the building legibility. Moreover, the new decorations in
the openings are not related to Bazar’s architecture, and the initial architectural precise
details of Bazar have been lost. Most of the opening inscriptions that were added to the
stores in the form of Azari Kalil vaults have been destroyed now, and only a few have
remained. The aforementioned variations indicate the loss of originality in these
valuable places. The continuation of this miss-performance may cause severe damages
and destroy the identity of these areas.

Methods: The present study was performed via field research, documentology of the
existing literature, and the use of questionnaires analyzed on a Likert scale. This study
is comprised of two questionnaires that are based on the researcher’s investigations. An
evaluated statistical society has been chosen randomly. The statistical population in the
first questionnaire is composed of 30 passersby and 30 salesmen. The error coefficient
was measured as 5% using the Cochran equation. The second questionnaire was
distributed among 20 experts. In the first questionnaire, the quality of openings has
been investigated based on three parameters, including performance, appearance, and
identity. The obtained data were further analyzed with SPSS software, and
Kolmogorov—Smirnov test was used to measure the normal distribution of the scores
for the studied parameters. In order to compare the three aforementioned parameters
for two sub-groups, including the passersby and the salesmen, a one-way analysis of
variance (one-way ANOVA) was utilized. The second questionnaire was based on
location and compared the quality factors in two groups of design principles and
architectural principles in seven locations.

Findings: A one-way analysis of variance (ANOVA) was utilized in the first
questionnaire to help the two groups of salesmen and passersby evaluate the parameter
of “performance” and its sub-factors. According to the results, the salesmen liked the
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parameter of “performance” (in the design of openings) more than the passersby; their
average score values were 33.77 and 28.48, respectively. In the “energy” sub-factor,
the passersby were more in agreement (9.84 average) than the salesmen (9.53). The
sub-factors of “accessibility” and “strength” were scored 12.09 and 10.92 by the
salesmen, which was more than the average score scored by the passersby (8.40 and
10.59). The obtained results in the “form” parameter suggest average value scores of
30.16 and 28.79 for the salesmen and passersby. In the case of sub-factors related to
“entrance openings” and “main space”, the salesmen scored higher (9.78 and 12.57)
than the passersby (8.34 and 11.50). Eventually, in the case of the third parameter, “the
connection of the two openings entrances and main space”, the passersby admired the
openings in these spaces more than salesmen, and their average scores were 8.78 and
7.76. The parameter of “identity” was the last investigated one, which was comprised
of two “history” and “ecology” sub-factors. In the case of these two sub-factors,
passersby scored 27, 18.37, and 8.88, which were more than the values scored by
salesmen (25, 16.25, and 8.53). In the second questionnaire, concerning the quality of
openings from the experts’ viewpoints, the obtained scores in the seven investigated
locations (ranged from 19 to 109) indicate three weak (19-49), medium (50-79), and
good (80-109) scales. Overall, the quality of openings in Amir Yard, the north Amir
Timcheh, and south Amir Timcheh, Amir Rasteh (alley), east Dalan (corridor), west
Dalan, and southeast Dalan was scored 55, 57, 56, 51, 54, 53, and 45, respectively.
These scores were finally evaluated as weak.

Conclusion: The results reveal that there are 12 kinds of openings with inscriptions
and 7 kinds of openings with coloring patterns in this Arsan. The average numeric
values of the opening quality are scored 65 and 71 by salesmen and passersby from a
total score of 115; they are indicated as low values. The quality of openings scored from
31 to 151 in three different rates (poor: 31-71, medium: 72-111, and good: 112-151).
The quality of openings was scored in three rated from 19 to 109 according to expert’s
opinion (poor: 19-49, medium: 50-79, and good: 80-109). As a result, the quality of
openings in Amir yard, north Timcheh, south Timcheh, Amir Rasteh (alley), east Dalan
(corridor), west Dalan, and southeast Dalan was scored 55, 57, 56, 51, 54, 53, and 45
respectively, which can be evaluated as medium scores. The quality of designing
principles for openings in north Timcheh had the highest score, and the other places
such as east Dalan, south Timcheh, Amir yard, west and east Dalans were rated
differently. The quality of architectural principles had the highest score in south
Timcheh, and the lower scores were related to the Yard, north Timcheh, east and west
Dalan, Amir Rasteh, and southeast Dalan, respectively. The weakness areas of the
openings are related to the lack of identity in the openings, ignoring the effect of color
in the reconstruction of openings, narrow openings in Amir yard, the inconsistency of
the yard openings due to different opening heights (the height of window surface to
yard surface), visual distortions, and various changes in southeast Dalan. Consequently,
paying attention to the parameters with low scores and proposing different solutions for
improving the opening quality is necessary. It is also essential to enhance the existing
potentials such as traditional and historical structural forms that are compatible with the
environmental aspects.

Key words:
Tabriz Bazar, Arsan Amir, Opening, Quality.
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municipality, 2016)
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Table 1: Aspects and indices related to the quality of housing and residential environment

Dimension  Aspect Indices (goals) Researchers
Private open space (yard and balcony) (Foster et al., 2011), (Kowaltowski et al., 2006)
Private green space (garden) (Haaland and van den Bosch, 2015), (Nielsen and
Hansen, 2007), (Dadashpour and Roshai, 2013)
Maintenance and protection of the building  (Ali et al., 2010), (Abdullah etal., 2015)
= (Bonaiuto et al., 2003), (Carmona and Punter, 2013),
g Size of land and building (granulation) (Mohammadi et al., 2015), (Dadashpour and Roshai,
2 2013)
5 . S (Bonaiuto et al.,, 2003), (Handk et la., 2015),
= General aesthetic of the building’s fagade (Moghimi et al., 2016), (Dadashpour and Roshai,
and entrance 2013)
Fagade’s material g]?;lllag,l(t)?;)t al., 2003), (Bond et al., 2012), (Sadrian
Building’s security (Arifuddin, 2016), (Sadrian et al., 2015), (Zinas and
Jusan, 2017), ( Rahnama and Kamandari, 2015)
(Chan and Liu, 2018), (Shieh et al., 2011),
Environment’s sanitation (cleanliness) (Dadashpour and Roshai, 2013), (Mohammadi et al.,
2015), (Rafician et al., 2011)
(Arifuddin, 2016), (Bonaiuto et al., 2003), (Jim and
Chen, 2010), (Panduro and Veie, 2013), (Sadrian et
. al., 2015), (Shieh et al., 2011), (Dadashpour and
Public green and open space (parks et.) - p "5 013) (Mohammadi et al., 2015), ?Raﬁeian
° et al., 2011), (Rahnama and Kamandari, 2015),
§ (Tayebi Masrour and Rezaei, 2015)
3 Quality of the walkways and streets (lighting, (Bonaiuto et al., 2003), (Tibesigwa et al., 2017),
E masonry, width, slope, access etc.) (Mohammadi et al., 2015)
= (Hanak et al., 2015), (Lo and Jim, 2010), (Lowicki
s and Piotrowska, 2015), (Shieh et al., 2011),
6l 5 . . . . (Dadashpour and Roshai, 2013), (Mohammadi et al.,
2 g Acoustic conditions (noise/acoustic comfort) 2015), (Ra fician et al. .2 011). (Rahnama an d
f k= Kamandari, 2015), (Tayebi Masrour and Rezaei,
E 2015)
(Li et al., 2016), (Hanak et al., 2015), (Shich et al.,
Air quality (amount of pollution) 2011), (Dadashpour and Roshai, 2013), (Rafieian et
al., 2011), (Tayebi Masrour and Rezaei, 2015)
(Hanak et al., 2015), (Kneeshaw-Price et al., 2015),
(Lo and Jim, 2010), (Sadrian et al., 2015), (Shieh et
Neighborhood security al., 2011), (Teck-Hong, 2011), (Zinas and Jusan,
2017), (Rafieian et al., 2011), (Rahnama and
Kamandari, 2015), (Mohammadi et al., 2015)
(Arifuddin, 2016), (Bonaiuto et al., 2003), (Hanak et
. . al., 2015), (Li etal., 2017), (Li et al., 2016), (Lo and
Access to the public and infrastructural o 2012)),(( Shieh et al., )20( 1), (Teck—Hozlgf 2011),
services (public transportation, water and (Yang Wang et al., 2017), (Dadashpour and Roshai,
sewage network, electricity, etc.) 2013), (Rafician ct al.. 2011), (Rahnama and
2 Kamandari, 2015)
g (Bonaiuto et al., 2003), (Hanak et al., 2015), (Lo and
.g Access to the urban facilities (treatment, ngrgéﬁ.O;Igz{ (S;gﬁl )n e(t\;lé_;lZO %Ifl’)l, (53122;?111" ;8}%’
E educational, cultural, recreational, business (Yang War%g’ etal ’2017) g(’Da d;ishpour and ’Roshai’
= and so forth) 2013), (Rafician et al., 2011), (Tayebi Masrour and
2 Rezaei, 2015)
5] Walkability (pedestrians’ access to the (Gilderbloom etal., 2015), (Li et al., 2015), (Munoz-
< facilities) Raskin, 2010)
. . s . (Sadrian et al., 2015), (Zawadzki et al., 2017),
Adjacencies (land uses combination and (Tayebi Masrour and Rezaei, 2015), (Mohammadi et
consistency) al,, 2015)
Building’s perceived density (number of .
buil%iings alongside oneyaglother) (Kearney, 2006), (Liao et al., 2016)
. . . Bonaiuto et al., 2003), (Rafieian et al., 2011),
o Interaction with neighbors ERahnama and Kamanda)ri, (20 15) )
‘g Citizens’ participation in neighborhood (Echeverria et al., 2004), (Rahnama and Kamandari,
= % affairs 2015), (Tayebi Masrour and Rezaei, 2015)
g &f, Neighbors’ recognition of one another (Bonaiuto et al., 2003)
= = Social-economic integration of the .
é neighborhood’s residents (Howard et al., 2016), (Kinzig et al., 2005)

Tendency towards deserting the
neighborhood (migration)

(Bonaiuto et al., 2003), (Saiz and Wachter, 2011)
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Culture and social-economic position of the

neighborhood’s residents (Kinzig et al., 2005), (Mohammadi et al., 2015)

(Bond et al., 2012), (Sadrian et al., 2015), (Rafieian

Sense of belonging et al., 2011), (Rahnama and Kamandari, 2015),

= (Tayebi Masrour and Rezaei, 2015)
.§ Neighborhood’s reputation (being proud (Bond etal., 2012), (Kearns etal., 2013), (Permentier
% thereof) et al., 2009)
g Social-perceived density (traffic and (Bonaiuto et al., 2003), (Johnson et al., 2015), (Neuts
~ crowdedness) and Vanneste, 2018)
Texture’s monjtorab.ility and existence of (Foster et al., 2011), (Masrour et al., 2016)
territory

(V' Jgu2) Igizmo — B0 Jouor cabidin 0o jolaio &

Table 2: Goal-Content table
Physical aspect

Human aspect
Content

Environment and
landscape

Access and Social-
adjacencies economic
* *% * *% * *% * *% * *%

Architecture Perceptional
Goal

Private open space (yard
and balcony)
Private green space 23 28
(garden) ’
Maintenance and
protection of the building
Size of land and building
(granulation)
General beauty of the
building’s facade and
entrance

1 -

9 47

4,5 2,3

s

6,78,
12,13

4,6,10,
11,25

Facade’s material 10,11 8,9

Building’s security 14,15 12,13,14
Environment’s sanitation
(cleanliness)

Public green and open

22,23 20

space (parks etc.)
Quality of the walkways
and streets
Acoustic conditions

Air quality (amount of
pollution)

Neighborhood security

Access to the public
services and urban
facilities, walkway access

Adjacencies (land uses’
combination and
consistency)

Building’s perceived
density

Interaction with neighbors
Citizens’ participation in
neighborhood affairs
Social-economic
integration of the
neighborhood residents
Tendency towards
deserting the neighborhood
(migration)
Culture and social-
economic position of the
neighborhood’s residents

16,17,18
26,27,
30,31,

19,20,21

7,15

18,22,23,
27,29,30,
17,19,26

24,25 21
35,36

31,32,33

2829 24

39,40 36,45
37,38 5

41,42,44 38

43,48 4142
47 -
45,46 1,40
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Sense of attachment
Neighborhood’s reputation
(being proud of the
neighborhood)
Crowding (traffic and
crowdedness)
Texture’s monitorability
and existence of territory
*View to Omrani Neighborhood
**View to Zargandeh Neighborhood

53 16
54 48
4950 43,44
51,52 39,46
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Table 3: KMO test and Bartlett’s test of sphericity

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .693
Approx. Chi-Square 5507.153

Bartlett's Test of Sphericity df 1431

Sig. .000
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Table 4: Sum of explained variance before and after rotation
Initial Eigen values Rotation sums of squared loading

Factors - - - -
Total Variance % Cumulative % Total Variance % Cumulative %
1 7.377 13.662 13.662 3.386 6.271 6.271
2 3.973 7.358 21.019 2.714 5.026 11.297
3 3.064 5.674 26.693 2.577 4.773 16.070
4 2.511 4.650 31.343 2.540 4.704 20.774
5 2.405 4.453 35.796 2.308 4.275 25.049
6 2.101 3.891 39.687 2.278 4219 29.268
7 1.865 3.453 43.139 2.201 4.076 33.344
8 1.821 3.372 46.512 2.096 3.882 37.226
9 1.704 3.156 49.668 2.088 3.867 41.093
10 1.519 2.813 52.481 2.007 3.716 44.809
11 1.438 2.663 55.143 1.899 3.517 48.326
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Table 5: Matrix of the 11 factors extracted after rotation and the factorial load of each
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Factor Factor Factor Factor Factor Factor
Item loading ltem loading ltem loading ltem loading ltem loading ltem loading
Q32 .816 Q20 .880 Q2 841 Q8 768 Q38 754 Q17 851
Q30 764 Q21 .822 Q3 785 Q7 750 Q37 .706 Ql6 .796
Q31 755 Q19 .816 Q1 721 Q6 .643 Q39 .695 Q18 763
Q33 753 Q4 482 Q5 519 Q40 .658
Q34 .599
Factor 7 Factor 8 Factor 9 Factor 10 Factor 11
Q42 .842 Q25 .794 Q45 812 Q12 .684 Q24 783
Q41 812 Q52 723 Q46 .802 Q10 .607 Q51 722
Q44 .634 Q35 510 Q43 437 Ql1 525 Q28 442
Q36 .393 Q13 434
g Wo,S Bl ams DVlgw ol cds gl (003 )5 aloo 4y Sgym 20) pgo 3l
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Table 6: KMO test and Bartlett’s test of sphericity
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 903
Approx. Chi-Square 5507.153
Bartlett's Test of df 1431
Sphericity X
Sig. .000
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Table 7: Sum of explained variance before and after rotation
Factors Initial Eigen values Rotation sums of squared loading
Total Variance % Cumulative % Total Variance % Cumulative %
1 15.467 32.222 32.222 4.259 8.872 8.872
2 2.613 5.445 37.667 3.503 7.298 16.170
3 2.197 4.578 42.245 3.466 7.221 23.392
4 1.920 4.000 46.245 3.234 6.738 30.130
5 1.813 3.778 50.023 3.164 6.592 36.722
6 1.552 3.233 53.256 3.045 6.343 43.065
7 1.453 3.027 56.283 2.893 6.026 49.091
8 1.296 2.701 58.984 2.671 5.565 54.656
9 1.189 2.477 61.461 2.409 5.019 59.675
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Table 8: Matrix of the 9 factors extracted after rotation and the factorial load of each

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6

Item Fact.or Item Fact.or Item Fact.or Item Fact.or Item Fact.or Item Fact.or
loading loading loading loading loading loading

Q13 727 Q9 157 Q3 740 Q21 .644 Q35 .579 Q45 .694
Q14 722 Q8 736 Q43 .693 Q22 .598 Q27 .576 Q7 617
Q12 .676 Q4 .556 Q44 616 Q31 574 Q41 521 Ql5 .599
Q32 .612 Q10 .550 Q2 518 Q37 .506 Q29 .507 Q36 512
Q33 .570 Q6 497 Q5 501 QI8 458 Q30 479 Q24 415
Q46 460 Q20 423 Q23 469
Q39 .340 Q42 435

Factor 7 Factor 8 Factor 9
Q28 .804 Ql .656 Q17 738
Q25 .744 Q38 .620 Q19 558
Q11 578 Ql6 .606 Q26 499

Q40 461
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Table 9: Comparison of the factors’ priority according to the judgments by two groups from various social-
economic classes

Priority of residents identified by low

Priority of factors identified by residents with

. . Factor . . .
socio-economic class high socio-economic class

. Securit 1 Walkway and street
Physical Facadg 2 Open and pri\}/]ate green space
Human Perceived density 3 Fagade

Spatial quality 4 Land uses’ combination Physical
Physical Walkway and street 5 Security
Access to the facilities 6 Material and details

Human Socio-cultural 7

*Common signs between the two group have been shown in the same color
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Objective and Background: The growth and expansion of early residential nuclei
have led to the formation of heterogeneous neighborhoods consisting of context with a
minimum standard of construction for low-income residents and a new quality context
with more affluent residents. As a result, they have residents with different socio-
economic and even cultural backgrounds living together over time. The formation of
these complexes in different parts of Tehran has caused social, psychological, and
physical problems in the residential environment, ultimately affecting the residents’
quality of life. On the other hand, in recent decades, “diversity” has found a special
place in urban planning. Some views suggest that diversity is an essential component
of equitable urban development. Variety can take many forms (racial, income, physical,
functional, etc.). There are at least a few heterogeneous neighborhoods in each city.
Variety in residential neighborhoods, which are heterogeneous in terms of socio-
economic class, can lead to different judgments between different groups.

In heterogeneous neighborhoods, the external perception of the adjacent residential
environment leads to misjudgments, which may lead to interaction or, conversely, to
separate groups from each other. Thus, creating a healthy environment in a
heterogeneous context has become a significant and serious issue. According to
numerous studies in the field of heterogeneous neighborhoods, external judgments are
based on objective and subjective factors of texture. So far, the identification and
prioritization factors of housing and residential environment quality during the
perception and judgment of outsiders in such neighborhoods have not been addressed.
Therefore, it is necessary to investigate the factors influencing the external judgment of
an adjacent neighborhood and the effect of the socio-economic class of individuals on
the prioritization of these perceived factors in a heterogeneous context. According to
the mentioned issue, this research aims to identify and prioritize the physical and social
factors of the heterogeneous neighborhood by the perception of the residents.

Methods: This study uses an applied research design. This article uses a survey method
to measure the social and physical factors influencing the judgment of outsiders about
their adjacent neighborhoods. The study area is Hassanabad-Zargandeh neighborhood,
where two old and new contexts are located next to each other, providing
accommodation for different classes of people. In this community, two groups of 250
people with different socio-economic class were selected in a poorly developed civilian
and non-randomly affluent texture. 500 questionnaires were distributed among the
study population to extract the funds and characteristics of housing quality and the
residential environment from documentary and library studies and in the survey. Then,
using the factor analysis method and the help of SPSS 24 software, the factors affecting
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external judgment in a heterogeneous context were discovered and prioritized. With
this analysis, the views of different groups of residents and their evaluation methods on
the objective and subjective characteristics of the neighborhood were obtained.

Findings: According to the research findings, the residents’ priorities in their
judgments are different from the housing and residential environment of the adjacent
neighborhood. Accordingly, when perceiving and judging the adjacent housing and
residential environment, the higher socio-economic status group pays attention to the
factors of passway, open and private green space, facade, combination of uses, security,
material, and details. The lower socio-economic status group pays attention to the
security, facade, perceptual density, spatial quality, passway, access to facilities, and

socio-cultural factor in their judgments.

Conclusion: In the perception of a complex, higher socio-economic status group
prioritizes physical factors over non-physical ones and pays more attention to them. It
can be said that objective factors are more important for this group than subjective
factors. Therefore, it is necessary to improve the diversity, architecture, and physical
housing of the lower socio-economic status group to reduce the negative judgment of
the affluent residents. Because in heterogeneous neighborhoods, paying attention to the
attitude and tendency of the upper class to coexist with the lower class is more decisive.
According to the visual and social disruptions, the different social classes, the place of
residence, and ignoring how housing factors and residential environment are valued can
cause negative labeling between a group (especially the affluent group to the lower
class group), leading to tension and disintegration of a heterogeneous society. It is
necessary to pay attention to these perceptual priorities in the planning and policy-
making of heterogeneous urban contexts in order to make the coexistence of groups
possible.

Key words:

Heterogeneous Neighborhood, Perception, Judgment, Social and Physical Criteria,
Hassan Abad-Zargandeh Neighborhood.
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Table 1: Perceptual categories affecting the audience’s presence on the bridge space

Category Sub-category Code
The relationship between building beauty and the
The architectural components of audience’s sense of tranquility in space
the bridge aesthetics and its The audience’s attention to the visual beauty of the
relationship with the environment bridge
acclamation (A1-1) Pay attention to the building beauty independent of the
Bridge Aesthetics natural context
(A1) Difference between the bridge function and beauty at

The effect of lighting in creating a

perceptual space
(A1-2)

The audience’s senses and

Perception of the bridge structure

Sensory stimuli and (A2-1)
environmental
perception Psychological and environmental
(A2) perception of the bridge

(A2-2)

Social Security and Environmental

Perception (A2-3)
Historical memory and
collective memory (A3)

different times of the day

Lighting and different audience’s perception of the
bridge space

The importance of lighting to create beauty and
security

Receiving the audience’s unique feelings of bridge
space

The sense of touch in relation to water and creating
tranquility

Creating positive sensory stimuli for the audience
Vitality and a sense of urban dynamism

Creating a space for a pause and creating a sense of
tranquility

The effect of architectural elements on creating a safe
social environment

The effect of architectural ethnicity and identity on the
audience’s perception
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A

Natural context
(Ad)

The audience’s perception of the
building through its historical
memory (A3-1)

The collective memory of the
bridge for the audiences and its
reflection in the perception of the
building (A3-2)

The effect of natural bridge context
on the audience’s perception (A4-

1)

The effect of natural substrate on
architectural proportions (A4-2)

The effect of materials and their

characteristics (A5-1)

Physical Structure
(AS)
time (AS5-2)

The relationship between

memorability and social behavior

(A6-1)

The memorability of

the bridge space (A6) The relationship between

perception
(A6-2)

The importance of structure over

memorability and environmental

The importance of the historical memory of the
building

The relation of the bridge’s historical and cultural
memory with the audience

The relation of the bridge’s historical and cultural
memory with the audience

The position of the urban symbols and its relation with
the collective memory

The building value in the individual and collective
memory

The building spatial value and its effect on the
audience’s sense of tranquility

The conceptual perception of the environment through
the use of natural elements

The effect of the bridge structure and its context on
people’s comfort

The importance of visual proportions in Iranian
architecture and its relationship with the natural
elements of the context

The audience’s attention to materials and their
characteristics

The audience’s attention to the stability of the
monument

Paying attention to the structural criteria

The structural quality of the building and its effect on
the audience’s memory

Visual and perceptual effect of materials on creating a
sense of tranquility for the audience

Memorability and diverse social events

The effect of memorability on the building acclamation
and its relationship with the audience’s perception
Creating memorability and authenticity for the
audience

The role of historical memory in the formation of
memorability

S ool osias IS8 e 5 lacdlad )5 6,55k 5 4z s
Sgd azg o1 4 i Wb oS (BI-D) cul plajls
L3l 5 (B1-3) (gl slao Shos )0 Sluyjg 0 Guizmes
Jolse 500 5H (BI-2) (608 baome b ilisee s L
el oo las S5k woe
(B2) pes slodxl g (S8 Ll 5o Jy ool
5 ik 3 ol sl ojlgen cloixl las Sloe ;o
Olebbre jga> salaulga oS (Koo 8 sl 4 4z
e i LIS a5 Sy50,0 3,5 o0 S5 it
anslr (Son )l 8] Carge Wl oo wAL (5 Lo
(B2- Ko 3 ilses slaasy g Ly oI LL3 )| 13 Logs
ool o bls 5 Lo (Jle Jlie (galal) slm] )o1)
3 s 50 (B2-2) elax! conl iz slal Lo)ls
4 oy gletxl (rox (slalad 5 St Jalge (2 See
Ly ol Bl 5l gos—es a5 sl (Su b slo s 50 0529
slads il 35 (B23) coblie elaml 3, 4

Candgo 51 )l0y% n o 4 pledol ssho (s0)50

(B) cblro )L,

ol s bl (Sl g3 cSlid 5l oy
2 0l 5an s wble jl8) 5 105 (6,5 S a5 anl
STy ezt )L, ol e S 0550 el baee pien
ol Sl g Sy slaay¥ 5l as cunl laoes ply 00,8
S ks, Ko ole 4 (Tribe, 1974: 78) el 00,5 j5uc
Cah o3 slajls g o SO 5l (lacgoome Jaxlo o3
@bize 9 ol S1hol g Ol 50,8 (85 ngai clanes
s bl o (Lang, 1987:97) o s gl gl ygts ool a5
Slae 9 43,5 S8 L3,y slasd 5l cble STol
olyon 4 S0d lajgai 5 oLl byls; Jed (nl
I atln olej Jyb 2 €55 Sype slaastias
2 bl jea> 5 Jge 518, sleadlse s 5,00
255 50 )18 e S50 25 Gk & sl

(B1) Sy poleo sl 555k 9 cblio slajls

oy (nl rolas plasl slajls 40 (2855l sl )
oo yise A 4 ardly ez leo Slee i wilsi o



YA 2 bl jgam  She e adlie (s
Oledol s5a0 093 sla)y

EXPLAINING THE ENVIRONMENTAL COMPONENTS
AFFECTING THE AUDIENCE’S PRESENCE ON THE

SAFAVID BRIDGES OF ISFAHAN

I 181

bl b by ol gliss Sl Jle 51 S,
o sils &) cux o b slad Glhkil gax cux
ok atwd o legar bajls ol caile (BS-1)
o0 T b blo)l ;o L g as 3 5 elatxl clacolld
a8l e adlge oyl (BS5-2) elaiz! o ,Slae il 5 yno a5
stz om @o,Mes B3 sbnl by lad 1
St sl s ogzg (e slad b
Sael ol Jala el 05,8 o 5 3 1, o Lbl
e Jolss 5 (B53)gpin codlab oyl 5 elaiz]
S (BS4) yls culled ol 5 eletzl glacolled
s ranS,a aQ d..ul::.i.’ oK g_éj.og (1Y) )i;d&: J..QS.A
Sl 5 Ggelim Olebes (e Jola adlgo ool 500 o
gy Lab oy 3kl b a5 conl (BS-S) _elaiz!
il e gl 1, L o elain] slacalas ¢ laslas,
S oo plpds LS (slaeg S g it

(B6) (5 3 Slowmw

Kl o allaiz 5 gy ol (Fo)b slod:
b Sleww po Biyb onl 5l g WS e Wil oped
G b goless axly leo ol jo iyl egiin slao SIS
cle ay o ol L i (B6-1) g0 wlis slsie
SR azg 9550 (Lblre (grez g (Fu)b akidl> L LLS )
5 shze )8, (sl (o] bl pyas slp 59,5 s
Siobl Cux 4 b ol (Bib jladbioe
(B6-2) gy sls gl 5 ol lai (olid 5 ST,
So 5l 832 9 o o)l Gop i o5 s
Sloas Lad Q‘ﬁ)w

Gy Sl el (e el (nl o (Pl g (Koo B
Sl g ogdle (Sam b g (pl el it glaSin b
olml glp obbaise) (S oo SaS by ol cslils jo
ol Sl Fin 8 5k ] 51 45 s il
5 (B2-4) cwlio 53,55 5 (5ol Slpis 09 oo
4 e oS o b L)l BB (g lens Bl izen
Ol Koo 8l il 5o Wls oo il clie 5 Shos
Aty e aly

(B3) by

o, cle 4 a5 cool gloadse b i
Al o) (59,8 4 pamie i STyl g )l b ayguge
b s )l (Fyl bl slad jo bl jga>
oJo lad ;o Cblbrs (B3-1) eloixl [ld, » oidu 5lL
5 O o0 Dygo 0N olad ool cle 4 oS
4 OYg 80 cpl 0)l05 oo 3L (B3-2) Lad 51 Jlawl
OF rb s 5l Jies i gl a7 3l 0925 (55200
IS o ol blie (gl e 5 pameio ki (B3-3)

(B4) G)Qzaool..’.;

Skl oy o 0 Cble sla)ld) o S 5l (S
25 G oy sl 9,0 51 sl Gl s 0 28 > 5,38
Sy ;0 .aiS oo ol s LSl jo 1, (B4-1) bLs )l
9 laldd Cusl oud s Jeagil 05 > Cupesion ()l
o3l Cuenl 5 ooky B3I jpax x4 (Sl sbly
>y 390 Lgas (BA-2) 0l s)lons 9l 3 (5 970
o3l Cujsme b el (bl e 5 355 )15 Cble
les g0 oo

(B5) cluiz! sby,ls,

Table 2: Behavioral categories affecting the audience’s presence in the bridge spaces

Category Sub-category

Code

The importance of updating

functions in architecture structure

(B1-1)

Audience needs and

contemporary reviews The importance of different

of the bridge (B1) structural relationships with the
urban environment (B1-2)
Updating current functions
(B1-3)
The position of the The relationship between building
bridge in urban physics and different cultural
cultural and social layers

relations (B2-1)

Creating an appropriate commercial and cultural space
in the environment to create a space for a pause

The tendency to create revision or revitalization

Paying attention to the adaptation of the bridge space to
the audiences’ needs

The role of architectural extensions in promoting the
cultural level of the building

The impact of urban structure on the environment and
the audience reception of the different parts of the
bridge

The importance of creating new functions over time
Recreational function and creation of lively urban space
Possibility of creating temporary activities such as
charities and temporary galleries

The influence of different cultural levels on welcoming
different social classes on the bridge

The importance of location by accepting the cultural
differences of individuals
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(B2)

Natural context of the
bridge
(B3)

Pedestrian-oriented
(B4)

Social behavior
(BS)

Urban image
(B6)

Paying attention to the impact of
different social security aspects
(B2-2)

The interaction between building
and social behavior of the
audience (B2-3)

The relationship between physical
and cultural changes (B2-4)

The effect of natural context on
social behavior (B3-1)

The effect of natural context on
the acclamation of an architectural
building (B3-3)

The importance of architecture
disregarding the natural river
context (B3-3)

The role of passages and creating
an urban connection
(B4-1)

The importance of paying
attention to pedestrian-oriented
urban architectural units
(B4-2)

The relation of building function
with citizens’ needs
(B5-1)

The impacts of creating social
functions
(B5-2)

The interaction between social
activities and creating artistic
activities

(B5-3)

The interaction between social
activities and creating commercial
activities

(B5-4)

The interaction between the
surrounding furniture and social
activity (B5-5)

The architectural unit as an urban
landmark (B6-1)

The bridge as a view and urban
private space (B6-2)

The effect of functioning during different hours of the
day and night to create a sense of peace and security for
the audience

The value of a monument in confronting social
anomalies

The role of the building in changing the social behavior
of the audience

The need to carry out cultural activities to promote the
cultural level

New functions in connection with cultural events

The effect of environmental factors such as water on the
formation of a dynamic social atmosphere

Impact of natural river context on residents

The effect of natural context on the audience’s reception
The relationship between the natural environment and
social activities

The effect of the elements of the natural context on the
audience’s spatial perception

The importance of the building independent of the
natural river context, as an urban and social space

The importance of the function and position of the
bridge as an urban passage

The connective role of the bridge as an arterial
communication way

Audience’s attention to the position and role of
pedestrian space

The importance of pedestrian orientation in historical
monuments of the contemporary era

The effect of pedestrian performance on the audience’s
perception of environmental attractiveness

Pedestrian movement on different levels of the bridge
Reviving the environment by creating lively activities

Attention to human proportions in functions

The need for the formation of social activity in the
historical context of the city

Tourist and recreational attraction of the bridges
Various social and ritual activities

The collective function of the bridge and creating a
socio-ritual atmosphere

The need for urban recreational spaces
Multifaceted collective and social activities
Appropriate space for activities of collective art

The effect of architectural elements on the creation of
artistic activities (music)

The effect of artistic activities on the creation of the
social activity

Paying attention to commercial activities in the building
The importance of paying attention to the backgrounds
and traditions in reviving activities

Social activities following the historical background of
the bridge

Paying attention to historical functions

Paying attention to urban furniture for creating social
activity
Performing as an urban landmark

The bridge performance as an urban viewpoint
Creation of a space for a pause
Need for urban privacy
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Fig. 7 Perceptual and functional relationship of components affecting the audience’s presence on the historical
bridges



SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE ! 3L 5 6 lose ool a5
& URBANISM, VOL. 11, NO. 2 ORGSR 3 50 \ R A
184 Fall & Winter 2020 WA (biano 3 5wy oF o5lois ) 0590 VAF
Refrences &l Cuw b

Carr S, Francis M, Rivlin LG, Stone AM (1992). Public Space, Cambridge: Cambridge University Press.

Della Valle P (2005). The Journeys of Pietro Della Valle, Translated by: Shafa, Sh. Tehran: Book Translation
and Publishing Company.

Elo S, Kyngas H (2008). The qualitative content analysis process, Journal of Advanced Nursing, Vol. 62, pp.
107-150.

Farshad M (2017). History of Engineering in Iran, Tehran: Mir Mah Publishing.

Farshid Nik F, Afhami R (2020). Bridge-Residence: The evolution of the continuity of the function of passage
and residence on bridges, Honar-Ha-Ye-Ziba, Vol. 41, pp. 66-55.

Gharaei F, Einali A (2019). The role of environmental perception in understanding and designing the cultural
landscape of the entrance spaces of cities, case study: the western entrance of Gorgan, Armanshahr Architecture
& Urban Development, Vol. 12, No. 27, pp. 145-154.

Goodsell CT (2003). The concept of public space and its democratic manifestations, American Review of Public
Administration, Vol. 33, pp. 361-383.

Habibi SM (1998). Civil aociety and urban life, Honar-Ha-Ye-Ziba, Vol. 7, pp. 21-33.

Hashemi SM (2017). Bridge from an architectural perspective, Tehran: University of Tehran.

Honarfar L (1941) Isfahan historical treasures, Isfahan: Saghafi.

Irvani M, Khodapnahi MK (2004). Psychology of Emotion and Perception, Tehran: Samt Publications.

Ittelson WH (1978). Environmental perception and urban experience, Journal of Environment and Behavior,
Vol. 10, No. 2, pp. 193-213.

Johnson A (2009). Visualization Techniques, Human Perception and the Built Environment, Built Environment
Research Papers, Vol. 2, No. 2, pp. 93-103.

Kohn M (2004). Brave New Neighborhoods: The Privatization of Public Space, London: Routledge.

Lang J (1987). Creating architectural theory: The role of the Behavioral Sciences in Environmental Design, Van
Nostrand Reinhold.

Lewika M (2008). Place Attachment, Place Identity, and Place Memory: Retoring the Forgotten City Past,
Journal of Environment Psychology, Vol. 28, No. 3, pp. 209-231.

Lynch K (1960). The Image of the City, MIT Press.

Massoud Lavasani M (2014). Traces of life in the city, the concept of collective space in Indian cities, Journal
of Art and Civilization of the Orient, Vol. 2, No. 6, pp. 42-51.

Mensch J (2007). Public space. Continental Philosophy Review, Springer Science and Business Media, Vol. 40,
pp. 31-47.

Mokhlesi MA (2000). Old bridges of Iran, Tehran: Cultural Heritage Organization.

Moravej Torbati Kh, Pournaderi H (2013). Investigating the continuation of effective traditions in the formation
of Khajoo Bridge: Based on a comparative study of historical bridges in Isfahan, Bagh-e Nazar, Vol. 10, No. 27,
pp. 70-61.

Nazemi E, Habib F, Majedi H (2015). Function of the bridge as an urban space, Geography and Environmental
Studies, Vol. 4, No. 16, pp. 23-34.

Pakzad J, Bozorg H (2019). Alphabet of Environmental Psychology for Designers, Tehran: Armanshahr
Publications.

Pope A, Ackerman P (2008). A Survey of Persian Art, from Prehistoric Times to the Present, Tehran: Elmi
Farhangi Publications.

Rafieian M, Khodaei Z (2009). A study of indicators and criteria affecting Citizens' satisfaction with urban
public spaces, Scientific Research Journal of Rahbord, Vol. 53.

Satarzadzadeh Fathi M, Zarei M, Hashempour R (2019). An inquiry concerning the principles of behavioral and
democratic urban spaces, Scientific Journal of Iranian Architecture and Urbanism, Vol. 10, No. 18, pp. 61-84.
Tavernier JB (1984). Travelogue of Tavernier, Translated by: Nouri, A. Isfahan: Sanai Library Publications.
Tribe M (1974). Stadtgestaltung theorie und Praxis, Bertelsmann.

Wilkinson P, Birmingham D (2003). Using research instruments: A Guide for Researchers, London, Routledge.



185

Scientific Article

Explaining the Environmental Components
Affecting the Audience’s Presence on the

Safavid bridges of Isfahan*
(Case study: Khaju Bridge and Allahverdi Khan Bridge)

Ghazale Hanaei!, Behrouz Mansouri? (Corresponding Author), DarabDiba3
Amir Masoud Dabagh*
'PhD Candidate in Architecture, Faculty of Architecture, Islamic Azad University of Central Tehran Branch,
Tehran, Iran (hanaeighazale@gmail.com)
2 Assistant Professor, Faculty of Architecture, Islamic Azad University of Central Tehran Branch,

Tehran, Iran (beh.mansouri@jiauctb.ir)

3Professor, Department of Architecture, School of Architecture, College of Fine Arts, University of Tehran,
Tehran, Iran (darabdiba@gmail.com)

4Assistant Professor, Department of Architecture, University of Sooreh, Tehran,

Iran (amirmasouddabagh@gmail.com)

Received Revised Accepted Available Online
07/10/2019 29/02/2020 03/07/2020 21/12/2020

Objective and Background: In Isfahan, a new age in Iranian civilization began with
the rise of the Safavid Dynasty. Economically strong and politically stable, this period
saw a flourishing growth in many social events, engendering new viewpoints in
developing social issues. Traditional architecture evolved, leaving its impact on many
new realization plans. New master plans were elaborated regarding what could be
understood as progressive urban planning in consideration of town expansion. With
important social concerns, the appearance of new patterns based on geometrical
networks in the development of cities organized the open urban spaces, taking into
account all the natural elements. The social life of the society has been following these
developments and has emerged at different levels of the city. During this period, a
major linking avenue, known as Chahar Bagh Avenue, and a public square known as
Nagsh-e Jahan, and the Bazaar created the possibility of social life in the city. Due to
the particular geographical position of the Safavids’ capital, known as Isfahan, the river
context has provided a situation to reflect the effects of these activities on the bridge

structure .Chahar Bagh Avenue created the town’s main fusion and viewpoints towards

Zayandeh Rud River and bridges such as Allahverdi Khan, Khaju; hence, creating
greater social accessibility to different quarters and communities. Each bridge coincides
with a straight avenue running through the city from north to south. Bridges had two
functional purposes, to link the town’s two parts, to function as a dam. But mostly, due
to the progressive social views, they were to create places of encounter, rest, and
gathering for the people. Therefore, the bridge was conceived as an urban living space
inherent to the town itself with different layers of rest, commerce, and use, as well as
benefiting from the agreement of Zayandeh Rud River. The Safavid bridges of Isfahan
are an important part of the urban structure in this city. This study seeks to explain the
components which shaped these building as a collective space in the contemporary era.

In this article, the qualitative research method has been used for data collection, and

* This article is derived from the first author's doctoral thesis entitled " Reading social context of
Safavid era and its contribution in Isfahan bridges architecture”, supervised by the second author
and advised by the third and fourth author, at Islamic Azad University, Central Tehran Branch.
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data were analyzed through qualitative content analysis. This method aims at the
collection and a broad description of a phenomenon, and the achievement of this
analysis is the concepts or descriptive classes of a phenomenon. The data of this
research has been collected through oral interviews. The original codes were extracted
from the text of the interview and then classified. The method of data analysis is content
analysis with a deductive approach. The units of meaning were selected from the text
in the form of paragraphs and statements, and the primary codes were extracted. Finally,
the main classes (categories) were extracted.

Methods: Throughout history, rulers and designers have always paid special attention
to the design and construction of bridges. The difference between the bridges in Iran is
caused by the geographical conditions of the area and the need for water storage, which
has caused many original bridges to be constructed in the form of a bridge and a dam
simultaneously. The construction of urban bridges in Isfahan during the Safavid era is
a major milestone in the history of bridge construction in Iran. The Safavid era should
be considered the golden age of bridge design and construction, especially the inner-
city bridges. Khaju and Allahverdi Khan Bridges are the most famous bridges that
always took people’s attention because of their memorable roles in Isfahan’se structure
and urban society. The special point in shaping Khaju and Allahverdi Khan Bridges is
the attention to urban and recreational functions along with the function of passage.
These bridges are considered urban elements in the landscape of Isfahan city due to
their various functions and their essential role in the city structure.

Findings: Architecture shapes a part of the culture in each society, and the formation
of culture in each community is approximately dependent on architecture. It is a need
that requires paying more attention to consider and review the context of forming these
bridges. Memorability is a part of the perceptual sense of architecture acceptance.
Citizens consider the sense of nostalgia in these buildings as a very influential factor in
their presence. This memorability impacts the formation of their individual and social
identity. In a city like Isfahan, where urban spaces act as urban signs, bridges are
considered a part of the city identity because of their historical character. Their identity
role becomes more effective as a result of being located in the city and playing the
contemporary and functional role. Obviously, the presence of Isfahan residents on these
bridges significantly affects their psychological and environmental perception. It can
be said that environmental psychology is an influential component for presence in these
places. The components, such as the visual and perceptual sense of materials and their
influence on the user, create a sense of place attachment. Natural river context
influences the user, in the perspective of influencing phenomenological senses. Also,
the structure of bridges in interaction with the river context leads to the creation of
phenomenological senses. As in Khaju Bridge, the creation of water sound is one of the
elements considered by the interviewees as an inseparable part of the bridges.

Conclusion: As stated, the codes extracted from interviews were classified into 12
general categories. The main categories of this study refer to the subjects influencing
social acceptance of the bridges. These categories can be mentioned as: aesthetics
dimension, psychology and environmental perceptions, the components affected by
memorable sense, the impact of natural river context, on how to welcome the building,
visual and perceptual impact of materials, interaction between different functions and
bridge architecture. It can be said that the compiled components cannot be introduced
separately; they influence each other or have two-sided interactions, in addition to the
conducted categorization. All components extracted in the contemporary period greatly
influence the creation of functional public space in the urban structure of Isfahan. The
oldness and nostalgia of the bridges have created a quality that can act as architectural
units with urban performance as the function is reviewed in the contemporary period.
An analysis of these components also stated that functional review on the space of these
bridges in terms of their architectural components in attracting society provides an
efficient approach to creating contemporary public spaces.

Key words:
Safavid Era Isfahan Public Space PublicTendencies Allahverdi Khan Bridge Khaju Bridge
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Table 1: Optimum slope of PV in Tehran

Researcher Optimum Slope
MOE, 2012 27.8
Saghafi, asadi & 30
Pouyandeh, 2010
Farsi Mohammadipour, 30
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Fig. 24 Miura 1 Pattern
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Fig. 23 Vertical zigzag
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Table 2: Simulation Result

Samples KWh KWh/m? Radiation in The rate of increase relative to the
Radiation 1 m? basic module%
Basic Module 1352,84 - -
Basic Module with 1222,23 1222,23 10 %
optimum Slope
Horizontal Zigzag 1470,58 1445,74 6.81 %
Vertical Zigzag 1406,69 1405,42 3.44 %
Miura 1 Pattern 1369,90 1422,09 5.17%
Miura 2 Pattern 1503,28 1506.39 11.39 %
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Objective and Background: According to statistics published in the field of energy,
today, buildings are known as the largest consumers of energy. Hence, the
technological advances in the field of construction increasingly focus on new solutions
to reduce energy consumption in the building sector. Achieving environmentally
friendly solutions in order to move towards sustainable development in the field of
architecture has been considered by architects and designers. Using adaptable
technologies in building shells for the use of renewable energy is an important solution.
As one of the most important sources of renewable energy, the sun has a small share in
producing clean energy in the building section so far. But in recent decades, scientists
and designers have increasingly focused on this clean source of energy. One of the new
ways to benefit from solar energy is the use of photovoltaic panels. Shells consisting of
photovoltaic panels that generate electricity from sunlight are recognized as an essential
solution to reduce the use of fossil fuels. The use of low-cost and effective techniques
in the field of architecture has contributed significantly to the improvement of the
construction process.

Methods: This study aims to investigate the effect of using folding techniques to
choose the best angle of position for photovoltaic panels used on building facades to
increase the solar radiation by using parametric (Grasshopper) and energy (Ladybug)
simulation software. After a general analysis of different types of origami methods and
the cases used in the construction industry, and the natural forms, four patterns were
selected as the basic modules for further study and modeling by the Ladybug plugin in
Grasshopper software. Based on the defined and conventional criteria (constructability,
without shading, setting toward the sun), these samples could be used on vertical
facades of buildings. The base module that can be placed on the vertical facade was
modeled, and an extra module was defined based on the literature review on the optimal
angle in Tehran latitude to maximize the received solar energy.

Findings: A total of 6 final samples were prepared to be simulated. The simulated
modules were optimized based on a genetic algorithm using the Galapagos plugin to
find the optimal position for receiving maximum solar radiation. This optimization was
actually done based on the form parameters to find the most optimal form (a
combination of angle and slope). This study seeks to answer the research questions:

* This article is derived from the first author's doctoral thesis entitled " Design of Algorithmic /
Parametric Shells to Increase the Efficiency of Solar Power Generation Using Photovoltaic
Panels”, supervised by the second and third authors, at International University Of Imam
Khomeini, Qazvin.




pAIR)

How can the solar radiation received in photovoltaic panels be increased by using
geometric patterns based on the origami technique? In other words, how can the solar
radiation be increased by changing the geometric arrangement of the photovoltaic
panels according to the daily and annual solar movement patterns? The present study
showed that the efficiency of photovoltaic panels is not improved only by using
expensive technologies and solar trackers. The factor of change in solar radiation,
which is the most important factor in receiving solar radiation during short and long
periods of time, can be adjusted by accessible techniques such as the origami technique.
In other words, by changing the angle of photovoltaic panels using computer
technologies based on the solar movement, more solar energy can be received from
radiation. This study shows that changing the arrangement of different photovoltaic
panels using the origami technique compared to the base module on the southern facade
can increase the received solar energy. The change of forms can increase the produced
electrical energy from 3.44 and 11.39%.

Conclusion: According to this research, V-shaped (zigzag) modules can absorb more
solar radiation due to the larger photovoltaic panels area. Although the amount of solar
radiation per unit area decreases, their use is logically justified when the available
surface area is limited. Also, the use of modules made with the help of the Miura
origami method showed that it is possible to receive more solar radiation to some extent
without using solar trackers or moving views at an economical cost because the
different sides of these patterns are more able to absorb radiation over a long period of
time (due to the variable daily and seasonal solar movement patterns).

Key words:

Photovoltaic Panels, Origami Technic, Energy Simulation.
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Table 1: Evaluating the level of knowledge-based urban development stakeholders in Isfahan

Participation Trust Work Relationships
How to participate Link How to trust Level Link How to Level Link
score score communicate score
Limited communication to
correspondence, requests, 1 Very low 1 Very low 1
inquiries and'Notlce':s The degree of The extent of
Holding limited, intermittent, trust for communication
Participati occasional and one-sided joint 2 information Low 2 . Low 2
. . with each of the
on rate for meetings sharing, .
.. . . . stakeholders (via
decision- Holding regular meetings and cooperation and
. . L . correspondenc, .
making reciprocal talks and memoranda 3 partnership with medium 3 Lo medium 3
. . . inquiries,
and joint of cooperation them and making .
action Holding regular joint meetings joint decisions and meetings,
. - . 4 L Much 4 telephone calls, Much 4
and taking some joint actions taking joint .
. R s emails, etc.
Interactive participation at the actions Ve Ver
highest levels for decision- 5 Ty 5 i 5
much much

making and joint action
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Table 2: Stakeholder Relationship Valuation Matrix in Isfahan Knowledge-Based Urban Development
Stakeholder Communication Network

Q =
o2 % > .
B = g e Q e
28 E Z EF § 8 F g2 g & < i g
I 19 Y o . =] =z = =1 =
Stakeholders = £ g = & E@ E 2 S 3 E- g = 2 = gs
S 2 F . 2585 § £ § z% £ % F ® 3¢
£ ®5 3 5 282 § 2 E 22 2 8 $E
s = § =& =8 2 2 g °2 2 z Za
s g s =3 =
= ) s =
g w»
Governorate 0 4.1 4.1 43 4.5 4 46 4.8 4.1 43 43 45 45 4.4
Roads and Urban planning 4.6 0 38 24 3.7 1.8 42 4.6 3 33 27 31 29 2.9
Cultural Heritage 4.2 3.7 0 2.3 33 1.2 2.7 3 1.5 1.5 15 25 1.5 1.5
Culture and guidance 3.2 2.4 3.3 0 2.6 23 27 28 2.5 24 23 3 3 2.9
Management organization 4.9 4 3.6 25 0 1.9 4 4 4.1 41 38 3.8 38 3.8
Telecommunications 2.8 1.8 1.8 1.8 2 0 24 2.6 1.6 1.9 1.6 2 1.8 1.9
City Council 32 33 3.1 28 3.2 1.9 0 4.2 3.2 34 32 34 33 2.9
Municipality 34 3.2 3.0 28 3.2 2.8 37 0.0 2.6 35 33 34 30 2.8
Chamber of Commerce 3.7 2.9 3.1 23 3.9 2.7 3 3.7 0 43 44 43 34 3.6
Universities 3.2 3.2 2.8 22 3.1 1.9 34 39 2.3 0 32 33 3 3.1
Scientific town 2.8 2 25 1.8 2.4 1.9 3 2.9 3.5 33 0 29 32 3
Media 4.1 3.6 3.8 3.6 3.6 3.1 37 39 3.7 3.6 3.1 0 3.8 3.8
Elite 2.8 2.7 24 19 2.2 1.7 32 32 2 26 23 23 0 2.4
Centers and Associations 2.8 3.3 2.5 22 2.9 1.9 32 3.6 2.6 28 28 2.7 25 0
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Table 3: The degree of Out- Degree and In- Degree Centrality relationships network of Isfahan knowledge-based
urban development stakeholders
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Fig. 2 The degree of Out- Degree Centrality (right) and the degree of In- Degree Centrality (left) based on the
relationships network of Isfahan knowledge-based urban development stakeholders

relationships network of Isfahan knowledge-based urban development stakeholders
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Fig. 4 The degree of Out- Degree Centrality (right) and the degree of In- Degree Centrality (left) based on the
participation network of Isfahan knowledge-based urban development stakeholder
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Table 3: Correlation of links between relationships networks, trust and participation of knowledge-based urban
development stakeholders in Isfahan

Network Work Relationships Trust Participation
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Trust 0.41 1 -
Participation 0.45 0.74 1
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Background and Objectives: Knowledge-Based Urban Development (KUBD) can be
considered a new form, approach, or paradigm of sustainable urban development in the
knowledge age. Knowledge-based clusters (e.g., knowledge locations and technopoles)
assume that the proximity of knowledge-based and innovative activities reinforces the
value chain, establishes knowledge worker-innovator interaction, facilitates knowledge
and experience sharing, and leads to a synergistic ability for the development of self
and the city. Therefore, the purpose of this study is to test the use of the cluster approach
in KBUD in Isfahan before adopting measures based on the cluster approach by
analyzing the communication, trust, and participation networks of the key stakeholders
of KUBD in Isfahan that provide the basis for knowledge transfer.

Method: This study was carried out in two steps by adopting a quantitative approach
with the purpose of descriptive-exploratory operations in a case study framework. In
the first step, the key stakeholders are identified through theoretical and non-probability
sampling (i.e., snowball), and referring to KBUD experts in Isfahan, using the fuzzy
screening method and power-interest matrix model. In this step, 14 key stakeholders
were identified. The second step involves analyzing the structure of stakeholder
relationships network using the "social network analysis (SNA)" method. The purpose
of this study is to examine correlations rather than to analyze the internal patterns of
three separate networks, namely communication, trust, and participation. Therefore, the
Quadratic Assignment Procedure (QAP) index was used. The sample population in this
step consisted of 157 members of the main KBUD stakeholders. Network data were
collected through a questionnaire and analyzed using UCINET6.

Findings: The results of the linear regression relationship between the three networks
of communication, trust, and participation of Isfahan KUBD stakeholders based on the
QAP index indicate a significant positive correlation between communication, trust,
and participation networks. The trust-participation link has a high correlation
coefficient (0.74), indicating that trust is where knowledge-based interactions start and
lays the groundwork for stakeholder participation. Nevertheless, the trust-relationship
link and the relationship-partnership link have a fairly low correlation coefficient
(<0.5). That is, simply increasing the relationship between stakeholders does
significantly increase participation or mutual trust. Consequently, despite the high
correlation between trust and participation networks, simply increasing the relationship
between stakeholders does not significantly increase participation or mutual trust.
Hence, it defies the theory of clustering businesses and knowledge-based centers
toward realizing KBUD. This is because the mere buildup of such activities and their
working relationships does not build mutual trust. It also does not result in their
widespread involvement in producing, sharing, and applying knowledge toward urban
development.
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Conclusions: It is vital to promote stakeholder trust and participation in moving
towards KBUD. The findings of this study are consistent with those of Story and Teters
(1998) on questioning the role of clusters in technology transfer, Wested and Story
(1995) on considering the importance of the actual links between universities and
companies situated in science parks as exaggerated, and Messi et al. (1992) on the
unavailability of significant evidence confirming the effects of geographical proximity
of universities and science parks on promoting technology transfer and synergistic
production support. Accordingly, a consensus can be reached with critics of the cluster
theory at founding KBUD that knowledge cities should act as places for intellectual
development, environmental sensitivity, social inclusion and cohesion, and
participatory and transparent governance. This consensus can also be on the fact that
knowledge and innovation clusters can succeed by providing a range of high-quality,
attractive, and diverse places to live and work. Hence, knowledge-based production
does not necessarily require constructing special technological places, e.g., science
parks, but it can also occur in public urban spaces and informal places. Indeed, the
knowledge required for urban development should not be regarded as technologically
limited to which a specific urban space is allocated. Instead, the stage must be set to
produce, share, and apply local tacit knowledge all over the city. Citizens' local tacit
knowledge can be exploited to facilitate their participation in the development process.

Key words:

Knowledge-Based Urban Development, Cluster Approach, Knowledge Places, Social
Network Analysis, Isfahan.
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