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Table 1: Environmental components affecting sociopetality

Criterion

Aspect (indicator)

Sub-criterion (sub-
indicator)

Reference

(Alitajer, Zareei, 2016) (Daneshpour, Charkhchian,
2007) (Mardomi, Ghamari, 2011) (Alitajer et al.,
2016) (Bigdeli Rad, 2013) (Salehinia, Memarian,

2012)

(Alitajer, Zareei, 2016) (Mardomi, Ghamari, 2011)
(Salehinia, Memarian, 2012)

(Salehinia, Memarian,2012)
(Salehinia, Memarian,2012)

Environmental
components
affecting
sociopetality

Adequate light (favorable

Physical elements lighting)

Noise condition (silence and
peace)

Favorable temperature
odor
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Spatial-architectural
elements

Space dimensions and size
(vastness of space)

Shape

Geometry (and geometric
centricity)

Spatial relationship (visual
connection and spatial
integration)
Presence of natural and
architectural elements
Aesthetic meanings continuity, complexity)
Coordination (harmony)
Color and texture
(construction material)
Advertisement and motifs
Spatial proportions (form,
order)

Privacy (and congestion)
Personal territory and space
Friendly atmosphere
Sense of belonging

Legibility

Sense of security

Semantic-perceptual Invitingness

Flexibility
Permeability
Utility

Vitality

Functional-activity

Accountability activity

Active employment (different

activities at different times)

Passive employment

Participatory and Public
Space (space for interaction
and conversation)

novelty and diversity (unity,

Convenient seating facilities

Mardomi, Ghamari, 2011) (Salehinia, Memarian,
2012)

(Mardomi, Ghamari, 2011) (Alitajer et al., 2016)
(Salehinia, Memarian, 2012)
(Mohammadi, ayatollahi, 2015) (Daneshpour,
Charkhchian, 2007) (Alitajer et al., 2016)
(Salehinia, Memarian, 2012)

(Salehinia, Memarian,2012)
(Naghiloo,Falahat,2016)

(Mohammadi, ayatollahi, 2015) (Alitajer et al.,
2016) (Bigdeli Rad, 2013)

(Behzadfar, Tahmasbi, 2013)

(Mohammadi, Ayatollahi, 2015)
(Mardomi, Ghamari, 2011) (Alitajer et al., 2016)
(Salehinia, Memarian, 2012)
(Mardomi, Ghamari, 2011)
(Behzadfar, Tahmasbi, 2013) (Mohammadi,
ayatollahi, 2015) (Alitajer et al., 2016)
(Ghanbaran, Jafari, 2014)
(Ghanbaran, Jafari, 2014)

(Alitajer, Zareei, 2016)

(Alitajer, Zareei, 2016) (Ghanbaran, Jafari, 2014)
(Behzadfar, Tahmasbi, 2013) (Mohammadi,
Ayatollahi, 2015)

(Daneshpour, Charkhchian, 2007) (Bigdeli Rad,
2013) (Naghiloo,Falahat,2016)
(Shojaei, Partovi, 2015)

(Behzadfar, Tahmasbi, 2013)
(Daneshpour, Charkhchian, 2007) (Bigdeli Rad,
2013)

(Behzadfar, Tahmasbi, 2013) (Daneshpour,
Charkhchian, 2007) (Bigdeli Rad, 2013)
(Naghiloo,Falahat,2016)

(Alitajer, Zareei, 2016) (Shojaei, Partovi, 2015)
(Naghiloo,Falahat,2016) (Mardomi, Ghamari,
2011) (Behzadfar, Tahmashi, 2013) (Alitajer et al.,
2016) (Bigdeli Rad, 2013) (Salehinia, Memarian,
2012) (Mohammadi, Ayatollahi, 2015)
(Daneshpour, Charkhchian, 2007)
(Daneshpour, Charkhchian, 2007) (Alitajer, Zareei,
2016) (Bigdeli Rad, 2013) (Behzadfar, Tahmasbi,
2013)

(Daneshpour, Charkhchian, 2007) (Alitajer, Zareei,
2016) (Bigdeli Rad, 2013)
(Behzadfar, Tahmasbi, 2013) (Daneshpour,
Charkhchian, 2007) (Bigdeli Rad, 2013)
(Ghanbaran, Jafari, 2014)
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Fig. 1 Environmental components affecting sociopetality in the educational environment of architecture with grid
structure
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Fig. 2 The levels of effectiveness and susceptibility of main factors affecting sociopetality
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Table 2: Fuzzy direct matrix of main factors

C1l C2 C3 C4 C5 C6

L M U L M U L M L M U L M U L M U
Cci O 0 0 03 06 08 06 08 09 05 075 095 05 075 095 06 08 1
Cc2 03 05 038 0 0 0 0.6 0.85 055 08 09 05 075 09 055 08 095
C3 03 05 075 03 055 08 0 0 035 06 08 04 065 08 045 07 09
C4 015 04 065 01 035 06 025 0.5 0 0 0 025 05 075 065 09 1
C5 015 04 065 025 05 075 04 065 025 05 075 O 0 0 05 075 09
C6 025 05 07 015 04 065 015 04 025 05 075 04 065 08 O 0 0
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Table 3: Effectiveness and susceptibility of factors affecting sociopetality

Factors D R D+R D-R Result
Physical elements 3.29 242 5.72 0.871 Most effective
Spatial-architectural elements 3.24 2.46 5.69 0.78 effective
Aesthetic meanings 2.86 2.9 5.76 -0.04 affected
Sense of security 2.55 291 5.46 -0.37 Affected
Semantic-perceptual 2.7 2.99 5.69 -0.3 affected
Functional- activity 2.43 3.37 5.81 -0.94 Most affected
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Table 4: The levels of effectiveness and susceptibility of sub-factors affecting sociopetality
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Favorable temperature 0.162 0.182 0.344 -0.019 Effected
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elements space)
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and spatial integration)
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Fig. 3 Cause-effect chart and grid map of relationship between main factors
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It seems that many environments are built on the tastes, personal values and perceptions
of designers, or under the influence of the teachings of an architectural style. Therefore,
regardless of the quantitative aspects, it is required to pay attention and apply the
perceptible meanings of the environment that can be pleasant or unpleasant from the
user's point of view. Considering the relationship between man and the built
environment as the basis for determining the environmental characteristics and
especially, the physical characteristics in architectural studies in Iran is new. About the
design of educational environments of architecture, social interactions between the
students themselves and between them and the professor can help to exchange
experiences and information and provide a favorable context for the education of
architecture and architectural design. Sociopetality, as a qualitative feature of the
educational environment can increase the possibility of social interactions between
architecture students themselves and between them and the professors and promote the
learning process of architecture. This study assumes that this goal can be achieved
through the creation of sociopetal environments that enable social interaction.
Therefore, environmental factors affecting sociopetality in the educational environment
of architecture are investigated and the relationships between them are evaluated.

This research is an applied, descriptive-analytical study that is carried out using fuzzy
mathematical modeling. After identifying the basic concepts of sociopetality, social
interactions as well as the educational environment of architecture, the proposed model
of factors influencing sociopetality was obtained through logical analysis and deductive
reasoning. Then, the obtained factors were screened using Fuzzy Delphi method, and
to evaluate their accuracy, a questionnaire was developed and some experts were asked
to fill it. The main method used in this study is of Multi Criteria Decision Making
(MCDM) methods, which is one of the most important methods in evaluating cause-
effect relationships (Lin, et al, 2018) (Tseng, Chiu, 2013), and because of the ambiguity
and uncertainty of the problem, it was decided to solve it using fuzzy theory. Therefore,
the relationships between factors and their effects were investigated using fuzzy
dematel method. In this study, the population included all architecture professors (with

*This article is based on part of the first author’s doctoral thesis entitled "The Effective Factors
of Sociopetality in an Educational Environment of architecture and its Impact on Students
Learning", which, with the guidance of the second author and consultant of the third author, at
the Islamic Azad University of Rasht, is done.
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a history of teaching and attending in the architectural environment) as experts aware
of the research topic.

Finally, by summarizing all the comments and presenting the categorization including
all the items, the main factors were divided into six general categories, which were
confirmed using Delphi method, as follows:

1.

Physical elements: They determine the physical structure and provide the facilities
required for the use of space. They are one of the basic human needs for comfort
and convenience in a place and increase the possibility of using the environment
and social interactions. Therefore, it is necessary that light, sound and temperature
in the educational environment of architecture do not disturb the user (student and
professor) and dissuade him/her from attending in the environment.
Spatial-architectural elements: These are the elements of the physical environment,
that enable the realization of a behavioral pattern by creating territories. Things like
the dimensions, size and geometry of space, spatial relationships creating visual
connection and spatial integration, the presence of natural elements as well as
artificial elements, such as urban elements, stairs or water, can encourage people to
stay and sit together and start an interaction.

Aesthetic meaning: This category indicates characteristics such as novelty,
diversity, harmony and spatial proportions. The proportion between content
(aesthetic) meanings and current activities in educational environment of
architecture influences learning.

Sense of security: Security is seen as a social factor affecting sociopetality that
provides the ground required for the presence of individuals. Providing adequate
light and accessibility for specific groups are of factors helping to create the sense
of security.

Semantic-perceptual elements: The meaning of the environment at different
emotional, sensational, referential, evaluative, and prescriptive levels can affect the
user of space. The physical environment also acts in relation to emotions and
experiences, and aids the user's perception. Concepts such as invitingness,
flexibility of the environment, etc. encourage students to be present in the learning
environment, and enhance the students’ social interactions and learning process by
enabling changes in environmental capabilities (such as furniture) according to their
needs.

Functional-activity: By adapting current behavioral patterns to behavior
settlements, presence and activity in the environment can be enhanced and common
contexts for group behaviors in students can be created by creating a sense of
belonging. Accountability activity and active employment (the possibility of
various activities in place) as well as the presence of a space for interaction and
conversation help the students' interactions and thus their learning.

Also, based on the interaction analysis and the relationship between the factors and sub-
factors influencing sociopetality, the following notes can be mentioned:

“Functional-activity” factor with a net susceptibility value of 0.94 is the most
affected factor on sociopetality in an educational environment of architecture. In
other words, this factor is the main issue to be solved by the affecting factors. In
fact, the realization of sociopetality in the educational environment of architecture
depends on this factor.

"Physical elements” with an effectiveness value of 0.87 is the most effective factor
on sociopetality in educational environment of architecture. In other words, it is the
most important factor among those influencing sociopetality and should be
prioritized when designing the environment. Also, "Spatial-architectural elements"
with a difference of 0.09 is the 2" most effective factor that affects perceptual-
semantic, aesthetic, sense of security and functional-activity factors, and enables
different activities to be realized. Thus, light and lighting, odor and temperature,
dimensions and size, geometry, spatial relationships, and the presence of natural
and architectural elements were the main sub-factors affecting the sociopetal
environment and playing a role in the creation of such an environment.

Key words:

Sociopetality, Environmental factors, Educational environment of architecture, Social-
interactions, Fuzzy delphi, Fuzzy demetel.



ol 30yt 3 (5 plamo ol s pii SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE
) LA i & URBANISM, Pages 19-38 19

R 3 oode

polno O 0 g3 4 gy
(0129 b9 HeiS Wz acgazms g Ly i) 215k 50 (L)
Adherence to History in Contemporary Interventions;
(Comparison of Several European Countries and Iran in Contextual
Design of Buildings and Collections)

Fs.l&cl? OPLb ‘r‘5~3|).0M d«'))"— ¢(J gimo QM_Q;)T‘SQ‘).OM ).i«a‘ ‘\Ga'l.”:l’* L«D.)-Oy-é

RO P F o pdy )b 16555k @, iJlol 2,6
IMRVVARTARA AARYIRAVAR: \YAY/- /0 \Yag/-a/-Y

ouSe

Sl 5 b slotiand oo sllan Jolss (olal 5 ol 55 polao s lans (slag b 5 Db s
SlagSl 5l slo )b polas g i lilexe jeam Jdo a4 o Jlo 00 0905 b Odelad (] 0,95 o it 43 Sy
Sl I3 & 5, 5 (slaae pama 5 el & o0 g (sloal Sha 1S 5 lazrl ool slosS 1 (35,5
9 4*9_.»] 6‘0]9‘?){.‘0& cd.ul} dod 9 Glﬁ_wl U’“)i 9 Q)S.}.j) 9 6;’44 G’L..A UL.\JIB )J‘ )b O OL: ..\39) )I w.?u
0,559, I .l 00 5 Jloaiaz g0l 090 B ) lagyl (g leme 5 (Bl Cusm g ools Lo (Su )b slo o 4 oyliy
uub.lo 5 Ggl;')‘l.g Wil Gl g oS 6‘ﬁ Ga}Ua.a o 45.21).3 ogdle “559{)13 sls a5 .\.;Ssa OS"’ |)f4.;.:.,o)’
a‘;.».l:u 9 (5%_.094 oolai ! 0)9.0 uus) 9 009 Lgo);)lf i Q"‘ XV A...vLo.’ 4_.0)5 )...v ‘) Q‘)"‘ QSH—AAJ 6)L0.‘LA
9 ‘5>u)l.a J)‘A.a 9 sl O d.w_‘>‘).c 9 QS"M sd“\JL’?UL»S quJUaA dodls 6)510; ‘5.»).‘0 )l ‘djlsb)}a uul_u‘).'
CEIan 551 5 S 5y SIS Julye syt AT (591,551 iy o Al o S b 4320
SR o 50 Szister 5 Gl bl i sl leys—iS (Sl sleasgeme 5 4l 4 by
5 Pl molie bl wolewl 0,90 dloas a5 by o alslow 51 calies sl oyl 5l sl cems a5 wilazs 5
Soles yo s S 18 Al5 090 008 5 il 5w ot )l 5o Jolie (S g (IS ke 5l ()
Slebe «gadlS a5l (Fu )b sladegorme g ol )3 oud plonl SMae wlgny o5 Jgol (Sloleing 4 (oliws
iguals slaojly
.&)U le.:bc\.c}o.?u 9 L:bL;.g ‘LS“‘-"‘-:-"} @‘;‘o g)..oLm S law ‘@)U L 6.).....:[4

japalaghi@arch.iust.ac.ir ..l ! ¢l es ooyl pl Coio g ple olKiils (gjlu 0 5 (5 loans 0aSLils «(5 loars (5,55 (semeiils )
mM_moradi@iust.ac.ir ..l ! .ol x5 <o)l ! Caio g ple oKiils (g5l s 3 (5, lore saSizils bl .Y
arash_moradi1l994@yah00.Com ..l 1«5 <o)l ! Caxto 5 ple olKitils ¢g5lu s 5 (5 lomo 00SLiils (6 lome (5,557 (Gommatils .Y
t.jamakloo@gmail.com . ! s ol p! oo 5 ple olSiils (g 5lu o 5 (5 yLome 00SLalS (5 lome (6355 (sgomitils §

el ans gy O 5 Jletl (3,55 sl &GS 5 53" st b ille Lo bl (6550 ey (655 oo 5l 48,5 0l allis
g ple o8asls ;0 (b jlone crmadle 50 5 (g3l peserme yial i (LBT pledal; 4 "((rex laliad » aST L) olpl lo s o,k <l



mailto:arash_moradi1994@yahoo.com

VOL. 10, NO. 18
FALL & WINTER 2020

20|

JOURNAL OF IRANIAN ARCHITECTURE & URBANISM

Ol 3l s 9 (G loxe (gl — (code &yl
YaA ul.uwn) 9 ).qb A a)w AR 099

Y.

f‘)b 5 J_oLa.c 9 CJL&G “_;L,..jf sL@PJB s.:l?w‘ -
lasil by g Lol o Wlgh oo a5 gl
fasl 8,50 )b
ez 5 Fge Jelgs 4 azgr a5 a ) pe Gl 4y -
Plas ol alslan ogou g 9gu> 3l pel (SIS
i S g )b dlaas shlszee 0 culio
dga> (LS P g olic dalad e Jolis cowlio
ol Bas 4 (ol e 4 lgi oo AdSlae ey o
Wl (P, el gk Sl (pgas Lles a5

pins 0‘39) _y_y

L)“L”J)" ngl.o.l?U 9 L;Qa_@y ool »))9.4) L)"ﬁ)
(slaluls” Sldlas daesls 6)5Tejf Gk 3l 595,50
e

odal Jocds sla oy p b Ml 55105 51 e
Dl (Ui 51 g Sz 6 )yaeex Ol (bl sloygiS
95 Sanai—wd lp g wlad)S 13 addllae 5 035k 3590
&35 B 3l om 398 Al wudil e )0 e gl
2 las @lsloe 0g0>) sladiie; ;0 )] abluw g 39340
5 &S e 3l aas g ol olie bl oS las
(o8 5 W loced g)lszpa ;o Jolio (55>
J...l.?u )‘ oola ! l) Jles U”‘ ..\;‘4.»3; )‘)3 u,uﬁls Sy90
<ly ey bl olul JLis (398 (69,90 slrdigal

i (o) =¥

o)l.....:‘ G>l£o)‘5 gsu).au L ol d‘M‘ u..\.....a U’“Jﬁ) ‘5‘).‘
20,5

(15 4i0j 215b) 15810ke V=¥

4l G o eolaiul BB b JB Slakad jo asgs
Gt ST 5l xSl & 2lBloke ol (550
SoS eol—aidl Gl wass 4 Wilgi oo g 00ged SaS
AV Y (659,90 wules

awg 4 aS onile B L JB sl b 158l Lo
Sl 00U LS"'J?"W ‘6)4(» L?‘y g &3 ‘SLQAM}:

3 a8 Cel (glasdad 58] \Le (gankad :158] Lo lalad
31y 05 ElS b 58T 5 asily axwss €535 slaJLo

doddio —)

e 5,599, 9 I caliums oy V-

Olpl P aul o )3l ass v o alblae o)les
ol oz lagsb g ol e wad (B85 S 5l S
9 S Ohlexe S5 H9-a Jodo 4 ol soles e U
Sl wald g lore Jmol slagSl 5l sloy polos
e a2 sl slugcsle g Ol 5l iU (g ke
9 ) Slagsl )0 S it 585 L ek Ll
IR 59,059, ol @l GlagsIl L an gy 5,5
GRS i )3 SEIe (nl g 99290 by (Lo Sl
Sl plagd iy a0l W, elosgs axlge be gl
4 aadl gloyez dos wilrace o Jyol (5,5 5 6,k
ol oyl suse slagSl g ools Lo (Sl slalsy
5 S, O SO lere a4 as Shls sl on,S Jlbadas
Ol o) om 3l s Sl (Pl Glay o pdgbisgass
95 ST (Ko S slatg S 4y 6L ol 4l
e 03,5 3 g 98

slalb lo)lse (Fpojls jh o adlis ol
@ aled oy p |y (Pl slhacsere g laly o 1 Fais;
Solons sloiudsS Glil pogdle 39 sladiges 45 (5920
2 S iz 5 ool ogSw sl Sogllae
W) o a5 Sl s aile 6,550 5 Slaal i
3 solizel o Sim s s eloirl slal 3 gn Ly o s
w3lr oS Jool slagUl 51 1,95 0 9 Conebo b Joles
a0 6,550,513 s aalys 5 S80S (gl chelae
alg> (510 po sy JB aredy)l oy g Bl Sy lgre
5 Pl (Ko Cu)lye (B el Wlge g 0p
5 Copo bliz gl ) gasle de) ()05 (S
9 bl 8 a5 (She—e ;5 0l wal (Sl el sl
S Sllmde 5 00,5 i of lr psY Slesis
B9y 4T 0 Sy p5 e0sd eataal ol (sl slosus
laped yo (S g eleixl (golaill > 4 (s
Dgr dlg> S\l slaasle yuo (sl

5 Jed ol ) Sles—2se 4 (3, > ek
O (ol alides Sbml el a5 oo jgmme (i D900
ladcgaze 5 4l (5laodipil g sl bgyyo sl 5
Sl 053l ol sloacacs o 3l Wgdh oo (Pu )l
el 059 RS (i

it ilae bt o0l >
Sezge S, 4 o polae OOl 0 b 5,5 -

foitd g8 Sl glaly o



¢polae DS 5o 7o b 4 gl

ADHERENCE TO HISTORY IN CONTEMPORARY

INTERVENTIONS;

21

Sylore 53 @l g (Nhwgn V¥
bazo )5 G pa Doy g el So 0)bgs S sl
ol e al e phlexe (3,5 el 0¥ (ygel
s wge ol o "l lane Jlyar ol e iy a8 a3k s
i3l esb slresls 5 (g lene
kol 05555 5 atiw (>l anl 3 50 lilare gl g
03 (o am 3,809, (pl S (o0 s | )b
FBee 2 Caled ) g Cenlond e (b laanF
P & P e Sl s ol Jlw ) el
SlrolSzils ;5 (5 lene (jsel )3 o b 5l 65k 5o

s 4 A g5 el Al

siile B 5 Aty Sy Sleogas 4 g | s
SN 50 P30 Sl pga s ojlw g Dl 5 ailej 00 5
5 Slasgerme SEST sl LB (09) wbopd g olae
OTYYR (pie) C85 Gim yo i slaly

aalol jaas b dslol aalS 5l (Gl poiul) polas dalS” aiy
(il Aiian e 4 s asbca) jo g cul ks
0978y Gabate 5 S STl (S0 pglas g el zge
Sl 5 Soloxe 590 50 Eal Gloj Jsbo )0 (S
£98 Sy o sB0ged 3l oasay g0 ya A col ol slisel
33 S sla Sy pled 45 (s97uar el poy0 095
500 Ole & Sl S 53l p—2 5 (5 Lo
plod b e L)1 0 00 2o 0 5l Gl (5 lome

S Sig 9 bl gaexl ans 5l ai il iy pas
S SlpesS bolyen ok ojlgeny (e 5 ol 5l 518
[y i8S g lere jo ) el ol ciS oo oyl 4365
peolie B 4o w0 9 oS ailas B s oo Glg oo
U9 Lg)Lo.su e 159‘.\3 J._.a‘ as L>uT )‘5 RYR gs’L”“S
3 0lFse 1) Gilens )3 polas S adly oo e 5 lsj
=Y 5 (Il 5ge0) oK1 =Y dlire ) 1090 7 ylas die ) A
YAV 5) oy

S| QT P f)b 9 &‘O 6[.@4)9.0.& s.:l?w‘ 9

Slybl laze b8 5Lul 60,5 sllo b g cnl ools caws
(Wallis, 2008) !

08 Se 5 g 00 Lt Ayl e S 1BI0L
sbrgl gl gl bl il o LIE a5 el
Slogecle calizes glyl gl 5L el |y 4,0l ezl
sl ul o ol mds 5 ogdle 09— o oolai il
Gl oy Sblix 3 e A S5 110 ¢ Slexs b
Lol 60— 5ST sl 4 S So ol g (sloiz! ST
b5 0t cillan sl S 2 S ol S e
5 b sl 45 698 4 Sl il (b
.(Heather & Clark, 2006) ol asls elozx|

oS o1 ol UKyl silize cla IS bl ke
1585 Cl oo & ol s 5 Alie gl ST 5
5 iz oS Gl gl 45Kyl ladrug _olad 4338
a3yl glrans o Lol ooz aileslu o)
e & Bloks slasgey (b 5 by (S
EPA, ) Consl 00y (g5l glo i S35 CopeS (5l |
(1999, p. 61

Mol o I8loke S plgion (6500 e o
ol Loyl a5 Jals o] sla o Sl (5 ponsd (0o
15 85 ol il gloao e Jolds (ppizman <l g Ly
5 0030,5 dgiae Mo 4y g Ay Cusgrge (Fu b Bl
s 505 sl el Ky lgieas a5 laaose L
5 b 0 O ilmwenizil 5 bl a0 (o)l
e Slon 3 Jol o5 Sl oy 2,5 oo 3 12!
il dolys 3o a5 1) sl ol 5ol (6l

M lae 3 (i) JUas! Joxo ~¥-F

2l oy ol sl ol o slalen
S Slajlre g 0elsd Culey ol mib A ) dnsy
o ax U g agSs astyl ool Cdlas ool 5l b
e 58 39790 Sl g pllas dap 8 (Dlwlis dagSll
25 Bpai g o gl o gz az o 50 0xe Pyl

| Fatie; lamb 5o cibe blis I (S i 55 &
30 el iz Hlgol izl e Jaie 9 ST il e
Ohlexe alzloe o9 o olo )y dlie (pl alol
g0 Al (2o fins iz 0 (2bg)l slo)gaS dtu
eslie (5b a4 (e, Gl atie Gl @ Olgn U
0399 3795 1o b S)lere polie (3305 18 oo LS (6
D)5 woy 5 ShelS Iy alise



VOL. 10, NO. 18
22 I

JOURNAL OF IRANIAN ARCHITECTURE & URBANISM I Ol §3w e 9 5 ylore (Sidg} — olde 4 S

FALL & WINTER 2020

IWWAA Gl 9 3l A o lols Ve 090

5L$J| cow |y alae cpl jo (o)l ae) 4 gaanl

sl 00,153

Figs. 2 and 3 Optimal and multipurpose use of
modern materials in the Reichstag dome
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Fig. 4 Placement of new and historic elements next to

each other
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Fig. 5, 6 and 7 Details of joints between historical and modern parts
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Figs. 17 and 18 Two Annexed covering With different connection
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Figs. 21 and 22: The main facade of the building and the reflection of the surrounding natural bed in modern

materials
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Fig. 25 Introduction to different parts of the
collection

Figs. 23 and 24 Connection between new and historic elements in details of the interior space
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Figs. 28, 29 and 30 Connecting spaces and elements
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Figs. 35 and 36 Interaction between towers

Figs. 37 and 38 Joints of various
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Figs. 46 and 47 Different applaions of modern materials and visible installations
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A contextual design is sensitive when a new construction wants to add within historic
district or areas contain a significant number of historic buildings. Intervention to historic
contexts especially addition and infill design have always been a big issue in the
preservation field. For the new addition into urban historical context there are no simple
rules for achieving quality of design in the new addition, although a clear and coherent
relationship of all the parts of the new work to the whole, as well as to the setting into
which it is introduced is essential. New work should aspire to a quality of design and
execution related to its setting, which may be valued both now and in the future. In
shaping the built environment it is important to have a responsibility to past, present and
future generations. Therefore, Infill work or design in a historic context should be linked
the past to the present and projects into the future. This neither implies nor precludes
working in traditional or new ways, but demands respect for the significance of a place in
its setting.

In the contemporary architectural addition and designs in Iran’s historical context, it is
not seen a favorable interaction between historical sites and new parts. Until about 50
years ago, these interactions were less damaged by and protected against the effects of
new interventions and constructions, due to the presence of traditional architects and the
continued use of some deep-rooted architectural patterns, but the damage to historical
buildings and collections gradually increased over time by moving away from genuine
social and physical patterns. Part of this process, due to the lack of theoretical foundations
and a holistic and principal approach, has practically made our historical cities disturbed
and greatly distorted their historical and architectural identity. The contextualist approach,
therefore, states that historical buildings, in addition to reaching a suitable appearance for
living, should reflect the delicacies of traditional Iranian architecture.

This study is an applied, descriptive and analytical research that is carried out based on
the case study using data collection, desktop study, and field research, referring to
historical documents and performing qualitative analysis. Moreover it is intended to
provide clear and objective recommendations for the restoration or rehabilitation of
structures, as well as new construction on vacant parcels or additions to existing buildings
within the city’s old and historic districts. While portions of it are dedicated to other topics
such as repair, maintenance and fascinating architectural history.


mailto:arash_moradi1994@yahoo.com

After data collection and review of the physical and visual factors involved in such
interventions of historical buildings and complexes, European countries such as
Germany, Austria, and the Czech Republic, have been examined. While visiting them,
different aspects of intervention, including the used materials, the relationship between
historical and modern elements from the general and partial perspectives, the joints
between new and old sections, etc. have been explored. Finally, it was attempted to
provide some design guidelines that would physically organize the interventions
performed in historical buildings and collections.

These guidelines are to encourage redevelopment that is compatible with the existing
character of the city’s core as well as continue to preserve the character of the existing
neighborhoods. Continued regional growth has increased developmental pressures in the
city’s core. These guidelines are targeted, but can also apply to new development outside
of the area. The design guidelines serve as a reference for property owners, developers,

residents, and public officials responsible for reviewing development plans within the
area.

The criteria are meant to address the exterior appearance of buildings. The guidelines are
not intended to prohibit creative approaches to individual building designs, or to promote
architectural uniformity. It is the intent of this document to foster collaboration between
the Context and the developer/builder early in the design process of a redevelopment
project.

The goals of redevelopment projects is for them to reflect an understanding of the
immediate site surroundings and context character. The projects should consider existing
features including massing, height, setbacks, proportions, scale, roof forms, materials,
articulation, lighting, signs and awnings while creating appropriate architectural design.
Itis a particularly useful resource for property owners, occupants, landlords, members of
the design and construction professions and anyone wishing to alter a property within an
old and historic district.

Key words:

Adherence to history, Contemporary interventions, Contextual design, Historic context.
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Fig. 4 Diagram of emotional judgments based on Berlyne’s theory (Source: Berlyne, 1974: 193); Diagram of
butterfly arc of Wohlwill, Dimensions of environmental evaluation of Russell and Pratt (Source: Nasser, 2011:
166; Berlyne, 1974: 91)
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Table 1: Basic theories on the subject

Basic theories and studies Results and perspectives

Complexity, novelty, incongruity, and wonderfulness are the environmental
variables that bring about feelings of pleasure and happiness, reward,
attractiveness, and positive feedback in the viewer.

Berlyne theory (1974)

A slight decrease or increase in environmental motivations brings about positive
changes in the level of influence on preferences, but larger changes cause
fluctuations toward negative effects.

Welleville theory (1976)

The level of liking that is attributed to external stimuli depends on the extent the

Parcel theory (1986) assessed environment is close to the initial prototype in the individual’s mind.

A person’s assessment of his/her environment and his/her emotions while being
present has three key characteristics: pleasure (enjoying), emotion (to be aroused),
calmness (being calm)

Russell theory (1987)

Four factors influence preferences: cohesion and readability, which are associated
with the ease of perception and sense of the environment, and functional aspects of
the environment play an important role in it; complexity and mystery that refer to
the amount of stimulations and motivations created by the environment and
determine the extent to which an environment is interesting and significant.

Kaplan’s information
process theory

Wilson’s biophilia theory

(1984) and Ulrich (1991) There is a special attraction and a positive feeling toward nature in individuals.

Visual quality of landscape is an important emotional issue for both planners and
stakeholders. In the field of psychological health, well-being or sense of being
good psychologically is one of the effects of high visual quality of the
environment. From negative aspect, messy visual environment can lead to
distraction, stress and negative emotions, and good visual quality causes the
satisfaction of the residential environment and creation of self-confidence.

Hall and Bishop (1991)

Subjective-evaluative
landscape theory of Nesser
(1998)

Five factors of naturalness, proper maintenance, openness, historical importance,
and complexity affect liking of the place.

Environmental preferences criteria include: complexity,good composition,

Bell’s studies (2004) ambiguity
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Table 2: Summary of theories of urban development intellectuals on the subject

- Paying attention to the importance of city landscape for its experience, namely, one’s
emotional and internal reactions

- Paying attention to the importance of pedestrian movement and prioritizing it in order for
- Creation of mental image based on the emotion extracted from colors, shapes, mobility, and

- Definition of mental image: a set of initial emotions that come from experience of space and

- Emphasis on diversity and complexity in order for pleasure and making the urban landscape

- Creation of signage using colors, lines, and architectural forms of street to convey exciting

- Enjoyable experience of nighttime landscape, signs, and presence of water, green space, and

Gordon Cullen
enjoyable experience of space (Cullen, 2010)
light diversity
Kevin Lynch break down into various elements.

exciting, and simplicity as a factor in mental image boringness (Lynch, 1995)
- Paying attention to movement in city in order to revive senses

Halprin themes
old buildings (Halprin, 1963)
- Events and emotions as the factors of transforming space into place

Aldo Rossi - Quality and feeling specific to each space in the city

- Differences in experience and feelings of different people in space (Rossi, 1973)

Venturi

Edmund Bacon

- Applying complexity in architecture in order to confront its boringness (Venturi, 1977)

- Importance of continuous and long movement in perception and experience of space (if the
city can be perceived with a very little movement, so the city will be boring.)

- The relationship between human and the environment resulting from reciprocal action,
affection, perception, etc. (Bacon, 2012)

- Definition of urban landscape as both subjective and emotional image

- The observer’s reaction to the environment as a function of emotional perception and
experience

- Spatial qualities affecting behavior are features of space that have a particular psychological

- Differences between people’s evaluations of places not only resulting from differences

- Perception, cognition, and emotion, the internal forces binding humans with the environment

’s “emptions” (one’s internal
emotions and mental states) in attachment to place and linking with the place (Altman, 2003)
- referring to interestingness and exciting nature of inconsistency and heterogeneity for
observers as desirable qualities of urban space, but their being too much as a factor in feelings

Michael Tripp - Environmental evaluation beyond spatial perceptions
- Addressing psychological qualities of mental image elements
impact on the individual (Pakzad, 2017).
Appleyard - Reactive-emotional perception as part of triple perception (Appleyard, 1976)
- Emotional evaluation of place as a solution in examining what is place
Canter - Descriptions of two evaluative and satisfaction groups indicating quality of a place
between places but also due to differences between humans (Canter, 1977)
Altman and affecting one’s behavior
- Emphasis on the important role of the component of individual’s
Headman of nervousness, discomfort, and confusion

- Determining minimum optimal size of squares and urban streets in order to avoid the sense
of fear (Headman and Yazousky, 2011)
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Fig.7 An image of Fuehlmeter project and emotion measurement in Mappiness project(Source: richardwilhelmer,
2016; mappiness, 2016)
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Table 3: New researches carried out on the subject

Emotion in motion: investigating emotional

Extracting people’s emotional responses to different types of urban
spaces with different functions (Henshaw, 2012)

responses to street and urban spaces 2012
Happy city: changing our lives through

- 2013
urban design
Use of geo-statistical analysis to detect the
similarities  existing in  pedestrians’ 2014
emotional responses to urban space
Searching for happiness in ten major cities 2011
Hoggers’ study 2010
Shared image of city: mapping the
; Lo . 2013
inequality in urban perception
Emotional mapping: an approach to
studying emotional responses to the 2013
environment and landscape
Evaluation of essential urban space qualities
through visual and emotional data based on 2016
GIS
Geo-statistical analysis of the relationship
between pedestrians’ emotional responses 2016
and urban space
Investigating the relationship between
urban form and spatial experience based on 2015

Femner’s production method

Describing the principles affecting creation of joy and happiness in
city (Montgomery, 2013)

Investigating the effect of urban form on pedestrians’ emotional
responses using sensor bracelets combined with GPS tracker (Konig
et.al, 2014)

Extracting the factors affecting increased sense of happiness in city
(Kevin etal., 2011)

Confirmation of the results using electro-dermal activity in emotion
measurement in citizens and determining the significant relationship
between negative emotional responses and specific places (Li et al.,
2016)

Evaluating the level of security in city by extracting citizens’ emotions
through online platforms and analyzing them and then compiling a
comprehensive city security map (Salesses et al., 2013)

Emotional perception of real environment and investigation of the
effect of physical characteristics and character of a place on people’s
emotions (Rofé and Rosenberg Weinreb, 2013)

Introduction of integrated GIS method and emotional tracking in order
to understand the relationship between people’s emotional responses
and urban space (Li et al., 2016)

Extracting a specific spatial configuration that tends to specific
emotional responses, and measuring this spatial configuration using
Isovist properties (Hamzi et al., 2016)

Investigating the relationship between urban form and spatial
experience using virtual reality through making three-dimensional
environmental scenes (Frélich et al., 2015)
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Table 4: Projects carried out with the new approach

Presenting the first visual digital map of people’s emotions and presenting an

Studying the relationship between urban environment and psychological responses

Defining quality of a place based on people’s emotions; examining the amount of

Providing a method for emotional data collection and modeling; mobile software
development for data collection; Building an intelligent emotional navigation

Measuring the amount of citizens’ emotions and discovering the relationship

Cartography of emotional visualization through crowdsourcing approaches

Measuring the level of happiness in city and graphically displaying it for the public
Measuring citizens’ level of happiness using online forms and scanning barcodes on
advertising banners and displaying it daily on urban screens

Inventing bio-mapping technique in emotion measurement; producing emotional

Providing a method for emotional data collection and modeling; mobile software
development for data collection; Building an intelligent emotional navigation

Measuring people’s emotional experiences in urban spaces using social media

Extracting EmoMap: using new tools to measure emotion in urban spaces
Determining citizens’ happiness situations and extracting climatic factors affecting

Investigating the impact of environmental factors such as air pollution, noise, and

Investigating the impact of city’s environmental factors on the amount of people’s

Determining urban stress-creating point for cyclists
Receiving patterns of human behavior affected by emotions, using smartphone and

Improving pedestrian’s navigation system and the impact of different spaces on

Determining urban stress-creating points beside the project of renovating old

Meti et al.’s study 2001 .
emotional map of areas of comfort and fear
Ziel et al.’s study 2009 Producing emotional map in urban space
Emptlonal mapping  ,,q
project
Sensing the city project 2012 stress and noise in urban environment
EmoMap project 2013
system
Aleph  of emotion 2013
project between emotion and time and place
Coltner’s Project 2013
Fuehlmeter’s project 2013
Happlness barometer’s 2013
project
Nold’s  bio-mapping
: 2008 : . .
project mapping of stress-creating area of the city
EmoMap project 2013
system
\(lsua!lzw_\g emotional 2014
signs In city
EmoBeL research 2014
MacCron and Morato’s
. 2011 R . . .
project people’s emotions using mobile phone
Mappiness project 2012 green spaces on the amount of people’s happiness
Testing Testing project 2012 emotions
Emocycling project 2012
Siegel et al.’s project 2012 social media data
Emotion map project 2013 users’ emotion and perception
Unobstructed urban
; . 2014 .
planning project infrastructures
Gartner’s emotional 2014

compass project

Pedestrians’ emotion measurement and its application in routing




SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE &

URBANISM, VOL. 10, NO. 18
FALL & WINTER 2020

Ol &3l s 9 (5 slomo (sode g il

YaA um) 9 ).ub A a)w AR 099

5 ol Sz 1) g WSOl slalad o slal b

ol g ol obual (IRl 2 pogmatu (63,8 Wl
5 St Lo )3 g Wlodls J15 (o) 2 9590 (el el
el 03,5 Iy 3585 71aS (53l oD 5 S b 09>
Slalllas (ol )3 (o) 32 3590 (haszee Jalge 500 (59—
L o it jloslin L) (IS b 5 (A5 laisSan
Bolas Sypo a5 (5 85 o Sz i ool
Al o WIS 18 ) 990 e ugale 5 (3250

il )5 iz Wl s 55k e 059250

Focused on
application of emotion
in urban development

Focused on the
environmental factors
affecting emotion
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Focused on emotion
measurement methods

Focused on emotion
monitoring in the
environment

- Emocycling project

- Siegeletal.’s
project

- Map emotion
project

- Unobstructed city
planning project

- Garter’s emotional
compass project

- Salesses etal.’s
study

- McCron and Morato’s
study

- Mappiness project
- Testing Testing project
- Alard and Montgomery

- Hoggers’ study

- Nold’s bio-mapping
project

- Hoggers’ study

- EmoMap project

- Investigating
visualization of
emotional signs in the
city

- EmoBeL study

- Meti et al.’s study
- Zeil et al.’s study

- Emotional mapping
project

- Sensing the city project
- EmoMap project

- Aleph of emotion
project

- Coltner’s project
- Fuehlmeter’s project

- Happiness barometer
project

Fig. 9 Practical researches separated by their content and purpose

Studies carried
out on the
subject

Basic theories
and studies

Newly started
studies or
Christian Nold’s
work

Focused on the effect of environmental and
natural factors on stimulating individual’s

emotions

1. Focused on emotion monitoring in the

environment

2. Focused on methods of measuring emotion in

the environment

3. Focused on environmental factors affecting

emotion

4. Focused on application of emotion in urban

 development area

Fig. 10 Classification of studies on the subject
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17. Bell, Simon

18. Biomapping

19. Fuehlmeter (Feel-o-meter)
20. Mappiness

21. Aleph of emotion

22. Gartner

23. EDA

24. Testing Testing

25. EmoBeL

26. Emomap (Late 4 4 piww GPS) s Emotion sense

27. Klettner

28. Schmidt

29. Flickr, Twitter, Foursquare, Facebook
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How citizens perceive and understand their surrounding environment depends on
several dynamic and static contextual factors. Such a subjective and context-based
understanding can create different emotions and feelings in people, which has created
a new and adjunct approach toward studying spatial and temporal structure of the city.
Investigating the relationship between built environment as a physical dimension and
behavioral and emotional aspects of human has received much attention in recent
studies, especially in urban planning and design studies, and has become an urgent issue
in recent years. The purpose of theoretical, empirical, and applied researches in this
field is generally enhancing the quality of life in city through studying a new layer that
focuses on emotional-behavioral aspects of individuals. This emotional-subjective
attitude toward space and its impact on the individual’s behavior in space has become
important and has been utilized in recent years under the title of “urban emotions”
approach, as an interdisciplinary field. Therefore, the present study aimed to introduce
the approach and research area of “urban emotions” and sought to examine the
importance and application of this layer in the field of urban development as well as
studying vacancies in this area, and providing suggestions for future studies. Thus, this
was done by referring to library resources and reviewing more than 50 published studies
consisting of basic theories on the subject, theories of intellectuals in the field of urban
development, and recent projects and researches generally related to the last five years,
through descriptive-analytic method and using library resources.

The results showed that the studies in this area can be divided into two categories of
theories and basic studies and new studies initiated by Christine Nold (2009). The basic
view mostly focuses on effective environmental factors in a qualitative and highly
general way based on traditional methods of emotion measurement, and is mostly
focused on environmental psychology and landscape design areas, which has less
influenced the area of urban design and urban development. But in recent years, the
emergence of new methods of measuring emotions in the field of medical sciences,
psychology, and computer sciences has provided the possibility of more precise studies
in the field of environmental design. New researches (in the last 5 years) in terms of
frequency include four domains: 1) focused on emotion measurement; 2) new methods
of emotion measurement; 3) investigating the factors affecting emotion in the
environment; and 4) applications of emotion. However, these studies mostly focus on
emotion measurement in urban environments and emotion measurement methods, and
few studies have also examined the factors affecting emotion in the environment and
its application in the field of urban development as a pilot. Therefore, based on ongoing
studies in the field of emotion monitoring methods, it has become possible to review
and study the theories which are more basic, more applied, and exclusive in the field of
urban environment. Also, review of basic theories and recent studies in the field of
urban emotions showed the importance of the issue in the field of urban development.
Despite the importance and application of this interdisciplinary field in urban studies,
the scientific potentials of this new approach in all diverse aspects of urban use and
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analysis have not yet been explored which requires more precise and extensive
evaluation in urban sciences. According to the conducted studies and its adaptation to
different areas of urban study, the most important areas of application of this new layer
can be: 1) mental health area, 2) happy city and pleasant urban spaces area, 3)
Attachment to place area, and 4) area of collaborative urban planning and smart city.
Also, evaluation and measurement of the built environment, evaluation of the
psychological effects of a plan before its implementation, and providing new citizen-
centered designing and planning opportunities are among the benefits of applying the
subject in the field of urban development. Overall, the results showed that in recent
years, the area of “urban emotions” has opened up a new meta-human approach to
analysis and examination of dynamic interactions in time, space, and perception and
emotions of human, especially in urban planning and designing processes. “Urban
emotions” has proposed a human-centered approach as a mediator between research
fields such as geo-informatics, computer science, computational linguistics, sensor
technology, citizenship sciences, and spatial planning. The main purpose was to
produce a layer of new information that visualizes the measured spatial emotions. This
visualization allows for concluding about humans behavior in urban environments and
creates a new citizen-centered perspective in designing and planning process. Over the
past few decades, new advances have made the use of new methods and technologies
possible. However, scientific potential of this process has not been fully exploited, and
the possibility of using it for innovative analysis and simulation needs to be widely
evaluated in urban sciences. These new data and information layers can provide new
insights into the development of intrinsically complex and dynamic physical and social
structures of urban environments. It can be used in the field of urban development and
can be generalized and used in other related areas such as public health, traffic
management, security, tourism, and more.
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A COMPREHENSIVE DEFINITION OF ARCHITECTURE IN
THE STUDY OF INDUSTRIAL COMPLEXES BASED ON
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Table 1: Behavioral theories and practices in urban development; the 60s

Code Theorist Year Basis of the theory Key points
Highlighting the perceptual matters; considering
) . . . the elements of city image as the factors
Al Kevin lynch 1960 The image of the city affecting behavioral patterns of users in urban
spaces
Catching and analyzing the multiple functions of
A-2 Philip Thiel 1961 Measuring and counting  urban spacgs ded_lcat_ed to low-speed pedestr!an
the space movements;  highlighting the  pedestrian
dynamics
Applevard Studying the urban highways; focusing on free
A-3 ppieyard, 1964 The view from the road pedestrian movement besides the motorized

Lynch, and Myer

vehicles

Winkel and

Studying the behavior

Evaluating and estimating the behaviors of users
of Seattle Museum; acknowledging the

A-4 Sasanoff 1966 through tracking method _pedestrian dyngmics and mobility as t_he_ most
important and inseparable part of a building or
space
Stressing the unlimited open-ended human

A-5 Edward T.Hall 1966 The hidden dimension relations in personal and social spaces, as well as

human perception of these two spaces

A-6 Erving Goffman 1967

Investigating the
behaviors in public spaces

Strengthening the social relations by bringing
people together; accentuating the importance of
public relations and societal values

A-7 Roger Barker 1968

Behavior settings

Explaining some concepts such as behavior
settings,  continuity  of  activity, the
environmental territory and structure, the period
of activity, and so forth; introducing the behavior
settings as the places for crystallizing social
interactions and doing specific behaviors and
activities

A-8 Robert Soomer 1969

Personal space: the through
behavioral basis of design  predevelopment participation as a way of

Reducing the gap between designer and user
supporting  the  process  of

reaching successful behavior-based designs
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Table 2: Behavioral theories and practices in urban development; the 70s

Code Theorist Year

Basis of the theory

Key points

B-1 Lawrence Halprin

Early The methods of creating
70's creative environments

Considering the city as a context of dynamism
and social human activities; emphasizing the
free movement of pedestrians

B-2 Melvin Webber

Early The urban place and the
70's non-place urban realm

Acknowledging the importance of public
relations and social solidarity on an urban scale

Designing for human

Researching and theorizing on the behavior-
based design of urban environment; remarking

B-3 Jon Lang 1974 behavior: architecture and - .
- - the social and environmental drawbacks as the
the behavioral sciences - - -
main problems of behavioral sciences
Studying various types of Stressing the importance of diverse activities in
: human activities in the o ,
B-4 Stuart Chapin 1974 . S . urban spaces, deriving from the people’s needs
city considering the time-
and preferences
space scale
Describing some social concepts, such as
. . privacy, personal space, territory, and crowd,
B-5 Irwin Altman 1974 Studying the social which can influence human behaviors; studying

behaviors

the differences and values related to social
interactions

B-6 Amos Rapoport 1977

Human aspects of urban
form

Honoring the relation between activities,
environment, behavior  settings, cultural
pluralism, and pedestrian movement in urban
surroundings; acknowledging urban spaces as
the platforms for the actualization of urban
movement, interaction, and activity
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Table 3: Behavioral theories and practices in urban development; the 80s to the present

Code Theorist Year Basis of the theory Key points
Criticizing the urban spaces based on behavioral
i - The social life of small patterns within the space; proposing the
¢l William Whyte 1980 urban spaces reinforcement of social relations as a way of
promoting the urban qualities
Considering the street as a place of public
C2 C';‘?E;ya;ﬁa 1981 Livable streets meetings and gatherings, which requires some
) Linté’II qualities such as freedom, safety, and security
for pedestrians
Stressing some concepts, including the
environment and human behaviors, activities
c3 Jon Lan 1987 Creating architectural and the environment, and the role of behavioral
} g theory sciences in environmental design theory;
emphasizing the diversity of activities in urban
spaces and the environment
Introducing three major types of activities in
urban spaces, namely necessary, optional, and
C-4 lan Gehl 1987 Life between buildings social activities; honoring the diversity of
activities and their vital roles in designing the
urban spaces
Stressing the freedom of pedestrian movement
c5 Stephen Kaplan 2000 Environmentally and staying in the space as the main influential
) P P responsive behaviors factors in creating social memories and
collective behaviors
Bienstock, Citizen behavior and Underlining the importance of public presence
C-6 Demoranvilleand 2003 urban qualities in urban spaces in order to strengthen citizenship
Smith a and social behaviors
Analvzing the relation Investigating urban activities and the need for
be¥weegrl the built their diversification; considering the physical
Cc-7 Vikas Mehta 2006 environment and social qualities, land use qualities, and social qualities
behaviors as the factors affecting and supporting urban
activities
Functionalism revisited; . . L .
_ behavioral sciences in Studyl_ng the necessny_o?c variety in activity and
Cc-8 Lang and Moleski 2010 architecture and urban matching scattered activities in urban spaces on
design a human scale
Highlighting the importance of diversity in the
c9 Choi and Sardari 2012 The urban diversity and  environment and activities in urban spaces as the

sayyar

pedestrian behaviors

factors strengthening the urban behaviors and
encouraging people for staying in space
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Table 4: Extracting the common characteristics of behavioral urban spaces

Common codes

Common concept Characteristic

(A-2),(A-3);(A-4);(B-1);(B-6);(C-1);(C-2);(C-
5);(C-9)

Emphasis on free movement

. Pedestrian access
of pedestrians

(B-4);(B-6);(C-3);(C-4);(C-7);(C-8);(C-9)

Emphasis on wide range of

urban activities Variety of activity

(A-5);(A-6);(A-7),(B-2);(B-3);(B-5);(B-6);(C-
1);(C-2);(C-5);(C-6),(C-7);(C-9)

Emphasis on human relations

Social interactions
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Fig. 3 Three main characteristics of behavioral urban spaces
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Table 5: Criteria for democratic urban design; social dimension

Row Theorist Nature of theory Key points Criteria
1 Henry Lefebvre The right to the city sz_en partlc_lpatlon n cr_eatl_ng Fhe
space; emphasis on social institutions
Harvey and . . Public participation; considering all-
1 Marifield The right to the city inclusive urban rights
1 Paul Davidoff Advocacy planning Public participation in preparing
comprehensive programs and plans
Focusing on public discourse to achieve
1 Jirgen Habermas Communicative action a collective mutual agreement rather
than personal interests
- Participatory and social Public participation as a way of L .
1 Nabeel Hami design achieving human values _ Establishing public
Particinatory and social Public participation as a way of "?ft'bt:m]?ns ("i: pla(;_es
1 Nick Wates P des)i/ n achieving common and coherent views s_wtz;] € for par ']E'Pab'lt‘g
9 and also raising public awareness In the process of public
design and development)
Participation in design Public deliberation and collaboration;
1 Henry Sanoff - . S
practices stressing public institutions
Democracy and the right The rl_ght to participate directly in the
1 Mark Purcell - creation of urban spaces for various
to the global city .
social groups
Communicative rationality based on
1 Susan Fainstein Urban justice consultative democracy as a way of
reaching urban justice
Griffin, Cohen, and o Equallty,_ participation, ar!d belonging as
1 Urban justice the criteria for realization of urban
Maddox T
justice
2 Harve_zy_ and The right to the city Equality and inclusiveness in the use of
Marifield space
Pluralistic and Creating public environments in order to
2 Donald Appleyard multidisciplinary gp L -
; reach social interactions
planning
) The public sphere and Emphasizing the social role_of public
2 Jurgen Habermas d spaces as a context for reaching mutual
emocracy - . . .
discourse in a disinterested fashion
. S Public open space as an area for gaining
2 Don Mitchell Social justice social justice and democracy
. — Stressing public aspects of urban spaces,
- Public communications g
2 Ray Hiebert and democrac such as the best platform for providing . .
y and strengthening public communication Creating pubhc open
) spaces (i.e. places
. Urban spaces as the areas suitable for suitable for reclaiming
: Enclavism and L . ! A
Atkinson and - the realization of social and local the right to the city and
2 controlling the urban . - - . ! 1€ City &
Blondly communities interactions and solving urban social also reinforcing social
_ crises interaction and presence)
2 Edward Soja Spatial justice Equality and fregdom N access to space
and its facilities
- . Public interactions as the main factor of
. Participatory and social . .
2 Nabeel Hamdi desian realizing a context for self-organizing
g and also preserving social values
Urban space as a suitable place for
2 Saskia Sassen Globalizing the concept so_IV|_ng soc!a_l complexMes and
of urban space reclaiming political rights on a global
scale
Democracy and the riaht The universal right to allocate and use
2 Mark Purcell Y g urban spaces for all residents belonging

to the global city

to different social spheres and groups
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Table 6: Criteria for democratic urban design; environmental dimension

Row Theorist Nature of theory Key points Criteria
1 Bentley and colleagues Responsive environments Permeability
1 Jane Jacobs Criticizing the modern urbanism Permeability
1 Haughton and Hunter Sustainable cities Permeability Applying
1 Kevin Lynch The good city form Accessibility visual and
1 Mark Francis Democratic streets Easy and safe accessibility physical
1 Carmona and colleagues Public places- urban spaces Accessibility permeability
1 Francis Tibbalds People-friendly design Free public accessibility
1 Sudarshan Tiwari Democratic street Free public accessibility
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2 Bentley and colleagues Responsive environments Diversity
2 Haughton and Hunter Sustainable cities Variety
2 Mark Francis Democratic streets Variety
2 Jane Jacobs Criticizing the modern urbanism Mixed land-use
2 Peter Calthorpe Transit-oriented development Mixed land-use
2 Duani and colleagues New urbanism Mixed land-use Developing
2 Rob Krier Urban space Mixed land-use mixed land-
uses
2 Robert Cervero Mixed land-uses and commuting Mixed land-use
2 Francis Tibbalds People-friendly design Mixed land-use
2 Carmona and colleagues Public places- urban spaces Mixing and density
2 David Brain Democracy in phyS|f:aI aspects of Mixing and balance
urban design
3 Kevin Lynch The good city form Control and freedom
3 Edmund Bacon Structuralism City as the human product
3 Jane Jacobs Criticizing the modern urbanism Spatial flexibility
3 Bentley and colleagues Responsive environments Flexibility Applying
3 Haughton and Hunter Sustainable city Flexibility flexibility and
3 Mark Francis Democratic streets Intervention and alteration variability
3 Rowe and Koetter Piecemeal design Flexibility
3 Francis Tibbalds People-friendly design Controlling and change
3 David Brain Democracy in phy5|f:al aspects of Clarity and flexibility
urban design
4 Francis Tibbalds People-friendly design Human scale
4 Sudarshan Tiwari Democratic street Human scale
4 Aldo Van Eyck Structuralism All-Inclusiveness All-inclusive
4 Edmund Bacon Structuralism All-Inclusiveness design
4 Carmona and colleagues Public places- urban spaces All-Inclusiveness
4 Kevin Lynch The good city form Efficiency and justice
5 Bentley and colleagues Responsive environments Cleanliness and naturalism
5 Kevin Lynch The good city form Vitality
5 Mark Francis Democratic streets Safety and environmental
health -
Providing the
5 Haughton and Hunter Sustainable city Safety and organic design sense of
- . . — - comfort and
5 Francis Tibbalds People-friendly design Sustainability and durability security
5 Sudarshan Tiwari Democratic street Creating efficient urban
elements
. . Democracy in physical aspects of .
5 David Brain Y In physt spects Nature-based design

urban design
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Fig. 4 Democratic urban design criteria in both social and environmental dimensions
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Table 7: Synthesizing the characteristics of behavioral urban spaces and democratic urban design criteria
D tic urb Social dimension (the right
emocrqtlc urban to the city and public Environmental dimension (responsive qualities)
£8Ign criteria participation)
I . Applying . Applying ) Providing
o Estaﬁglsir;mg Li)rliit:)n%n visual and Ee\rfilfgé flexibility Inc;“t:lsive the sense of
Chara_ctenstms of insF'Zitutions P S aceg physical Iz?nd uses and design comfort and
behavioral urban spaces P permeability variability g security

Pedestrian access
Variety of activity

Social interactions
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1. Applying Visual and Physical Permeability <€———

2. Applying Flexibility and Variability — —

2. All-inclusive Design

3. Providing Comfort and Security <€——

Pedestrian
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Behavioral

Spaces
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> 2. Creating Public Open Spaces

Social
Interactions

Fig. 5 The democratic design of behavioral urban spaces
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Introduction and problem statement: Behavioral design of urban spaces should be
considered as a democratic and human value in nowadays urban developments, in order
to meet various human behaviors in a non-deterministic, impartial, and disinterested
fashion. However, the inattention to democratic and behavioral values provides an
intolerable problem in the process of urban design in Iran, ignoring the importance of
multiple qualities and realities (social, cultural, political, economic, environmental, and
even technological) of existing urban spaces. The deterministic urban projects, which
is partly derived from limited and exclusionary capitalism, and also the deterrent
traditional urban attitudes and personal interests in our country, literally jeopardize our
urban spaces and cause them to lose their "Public and Civic" character and essence.
The urban environment, therefore, no longer accommodates a wide range of users, as
well as the interactions and varied democratic behaviors associated with them, and thus
the concept of “Freedom in Action and Behavior” is sorely neglected more than ever.
As a result of these shortcomings, people have no incentives to take active roles in
urban spaces and just do some mere necessities on the basis of this deterministic
context, and, therefore, the correlation between human and city is fractured left and
right. This problematical complicated situation leads to the emersion of degraded
spaces with underdeveloped behavioral values and undemocratic contents. Thus, the
shape and content of many of our cities (of course if we can call them cities because of
the lack of articulation between “urbs” and “civitas”) are transformed into the
collections of mere populations, substandard spaces, and dense soulless buildings. How
beautiful Barati says “the cities of our country have become Noncity, which leads to
social despair”. These statements actually shed a light on the fact that our current cities
have lost their spatial, local, and humanistic features and thus people are mutually
forced to reiterate repetitive and populistic behaviors. We should be aware of what is
turn to a really important matter today, that the less we honor open and democratic
urban societies and behavior-based spaces, the more we will face with disinterested and
passive urban users.

Purpose: This study seeks to find a rational responsive framework by scrutinizing the
behavioral and democratic urban theories, an anti-elitism and anti-totalitarianism
framework that might comprise absent characteristics and criteria of our urbanism and
can crystalize some effective solutions in the process of democratic design of
behavioral urban spaces for removing the widespread deep-rooted urban dilemma,
which we are facing with.

Research hypothesis: the actualization of behavioral-based and democratic realities of
our urban spaces (which can be called the process of democratic design of behavioral

urban spaces) can lead to more people-friendly and efficient urban structures.



Research method: This study is conducted through content analysis and comparative
methods. The analyses and descriptions are also followed by a non-interventionist
approach that solely tries to systematically highlight the scattered patterns and points
throughout a set of texts. The required information is also collected through the

structured study of related theoretical documents.

Findings and conclusion: This study partly discovers that the urban design practices
should not be seen as a lever to “Radical Exercise of Power”, but as a tool for achieving
“Humanistic Participatory Development”. Accordingly, there are two important issues
here: “Behavioral Freedom” and “Democracy”, which have to be perceived with big
“B and F” and “D”, on a grand scale, in their purest nature and most fundamental and
impressive forms. In this study, therefore, an attempt is made to collect the required
characteristics of behavioral urban spaces, and to extract the general criteria for
democratic urban design within two environmental (i.e. responsive qualities) and social
(i.e. the right to the city and public participation) dimensions, to exactly integrate them,
and subsequently attain the process of democratic design of behavioral urban spaces.
The realization of this process may turn our urban environments to a suitable context
for the manifestation of a wide range of “Voluntary and Social” activities, vis-a-vis the
“compulsory” ones. Thereby, the urban spaces will be democratically formed based on
behavioral and social values; in fact, people will absolutely utilize the practical freedom
to make their places more democratic based on their needs, the kind of places that can

bring “Multiplicity” and “Throwntogetherness” into action.

Key words:

Urban spaces, Non-deterministic behaviors, Democracy, People-oriented design,
Qualitative criteria.
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Fig. 1 Figure. An example of a path ‘
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Table 1: An example of codes extracted from the data

Data

Extracted code

| feel safe when | enter the ring

I woudn’t go down here, because there is no a definite path to walk.

There is no defined path.

I do not like to pass by these large windows (buildings) that anyone

can monitor me every day

Safety
Undefined path/ no boundary, illegibility

Avoid being controlled, privacy

I'm going down this path, it's a good path. It has a central position

and | can go from here to the X, y and z buildings. It also has access

to the library.

It's confusing here, I like the green space here, but it's complicated ...
there is nothing that helps me find the path, like a green pillar, or so

on.

I usually go up this path to fill my water bottle. Also, | go back the

same way. There is also a toilet on this path.

| used to go this path before, because I think it's shorter. But the last
time | went, it was closed ... | don't think it's open now.

Permeability, legibility
Reference points/Signs, legibility and
imaginability

Path facilities

Shorter path
Avoid possible obstacles
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Fig. 2 Example of codes and their sub-themes
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Fig. 4 Map of thematic analyses

S oo yeeb Woodls Jdow 0,50, 5 oS eSS
o9y ol g oylu b Fans o8 s bl
2o oo SRl i sloaciz | gl i 05
4 axgi b oplplo (Adler & Adler, 1994; Patton, 1987)
alce odd (onw c0y0)g) S > AR S ped
axdllas 050 e jo jgas lo) o blod 4 B el
9 Solena 09> 53 (a4, (Jlo Jlez U ole Jlez)
o 5 09amms Sajsel (Bisel (9u) dame (il
SYsb ol g Gkl Gglatie o luass ai i, ¢ (!
th;.o.b J9° 9 6)Lw A g Ao ‘T;[aijo u..ﬁ‘;a ‘YAC)AA
(Lincoln & Guba, 1958; Denise F Polit & (Beck, 2004
Gy bl Gl g o oslial (slas el
Al LLelwdod @ az g b uizmon Sl 0090 5l
(Guest, cuslos S oS jliel o3l & conigia>liae
.(MacQueen, & Namey, 2012

anlp ol 59 g Gres oyl g iy JU!
Lincoln ) cwlos S \Sow |y ,mol> ighy (5 Jlal
(& Guba, 1985

ey g brassl, -0
2 gladl & basl_as Slad Jdog cold yo
IRV

43‘)5) as'SJ" D el eSS J‘.‘?J" u’)’)‘)i’f ‘YA@‘)LY
del L‘boT S 0 e D g QL?J.;:S A Ty — )’|

@l S0 B Gy al e ol L0155 aned —F-Y-F

J8 2l Jebos dadd J& 5l Jle Dbl Jold ol
Slool g Gt b Judow alayly 4 iS5 oo sle g8
g bl Jlod oele B)1F 4 ol g Sl

D on dl)] Emy g oAbl sy jo walsl o T coale &

s sl -F-F
9y @ a4z b ol Giegh sleadly 515 5o
sl s s pdy lel wols Julos g (gl S oS
Berg &) oS oo e |y Gipghy el a5 c
Welander Hansson, 2000Lincoln & Guba, 1985;
S’ |,> (Patton, 1987; Devise F Polit & Hungler, 1992

S s 5yl | ol (AT s (slaal s
0u—s oloml bl )l cosle 039y S8g0 g CoxBge 4y iy
Bull) 05 olo! 1,550 awgs 0,Lg0 ¢ 3:85 jskay wilgs o3
(& Memon, 2000
loosls Como I oylabsl 4 (23 Ll (5 1.0y ylie!
5 (Denise F Polit & Beck, 2004) 55,5 oy & oS g
A5 (Sloget 4 gy il ol 4SS 4tz g0
ool i (sl B 5 by il leasdly (6 03y 551
(Lincoln & Guba, 1985)  iagh olp,ls 4o el
@Bl 5 g s g S el abali b g pdy bl
abd e ax @ (Judow &gy g ool oSl 51l
Devise ) 05,5 oy 03,5 (owyp |y Grogh Jlaioe 35 53
e sy lel p5 ol (F Polit & Hungler, 1992

iy LSl (Jimgh 35 63 9900 (§5 el



92 & URBANISM, VOL. 10, NO. 18
FALL & WINTER 2020

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE I 21 65w e 9 (6 jloxo (gode dy i

AR ul.\.w.n) 9 ).ul.i dA G)LA.:.:J AR 099

I‘W

28lg,0 el 00y AT ES b (gogiiS g Lid
S ofesses, b sl Jilil i olas ol
Ol o ple 5l (i Lad (ol g (Siwge
-(Kaplan & Kaplan, 1989, p. 53) La DLLS |axe
S5 ol 3l 4y aS ol S comizred il 00,5 S5
5910l Wyl by cools juad 1) 095 e WIS o
Lab sUls> sl (Lynch, 1960) g a5 el Sl
sl 00 o 3
3 055 anliss uleal 4y (Bais eS8 5l gk
1y ol 03,8 o)Ll aliogs i pe & (sloliid L agzlse
oy T S g gy S (sereme pl Slao Ly
lw a5 obl_ad o SOl g e 3l 5 ailes S
Old b dl jloly o 4 b ils gl o o5
Feard ol pl a5 0z o ailaiss 5w ol

O )...ﬁ.o aliseo 6l.®ulin 9 é‘).‘!‘ L;‘):’ 5069.3

Fig. 1 Bright and friendly space

by dare 10 IS > 4,0 45 (6,500 slins
oS el lu cond o,Lal )] 4 Sleds & Fasses 8
Gbolas (ol (K jes aiile b sloola) s g0
9y wile colaglndl o nlas g «os slag (oo
s 5 oy Galidd e ) Ly glaliy b (5,20 U]
I BUR IR RIS
3 eblad 4 (Bugsaslas 5l gze B ol
e Sloles! 35550 ala_ulgy a5 wilos,S 6,5l oo
2B g ol aols Lad ] 5o (5w 00l cge
039 e ] Lo ciie ol ol o0 B, 0
Griydei b Blis slalas b 5L slalas Slus .ol
g Seload (S pm > (BSl c e i pa
5 ohg & Sy crl (OB Netaslas 5 el
ot @i ils jo as gt olilas LlanlSe
0 Sl 8] glalas o 5 g el 5 elas]
(G 5 algs o)) Tolols gluas ool L

RO PRI

B cosld ooz 5 1) s (i osb g 0 50lsS con g
Jloit s o Szl oM tn b oy s 51 el 0
los ;S lizal o i08 Jlaisl Ly ailge Ly aglse
L o—aie SG a G wile (XS > Bus iz e
e DB 2 ez JB b B o (g9 00l
Oy Sz ol plsis el oo 5 (FaSES 0
S0 Celosg Hlaive jae 1 0lsS S S
FVsb o e el iz el s5500ly sl oS
oo 25 ] pedle ol oo i o0ls s
(58 anl) SISl (58551 Joebs 4y iV
2 ale) il eagaze 10 (65818 (((Sblage (g
4 i ) S5 o g (Gline po SLT 5 i
Aloads ools 5 (Gin ol sloySe

daoe b 33 (29)bg; Gelsl elel p Bas eS8
s wilon,S 1SS, ol a5 o5 > Slole Ygans
aly ol il ad) oy 5l o] Glsasl adgl Jds S
B3 gm0 sl pogas (53 gens S Wihe
I, ol 538 clasIIl sl ar SIS > cosgy S aliblne
(Seamon, 1979) .02 s gz

(Appleton, 1975) T olKaly-Le,90 4,k L gllas
oS Wlosls gz 5 1) ol s B Wgaslas dnn Ly i
2 oS el o e )0 wogs 1,508 oK 5 ol 0
o) Sl 4y biles iyl JuS 095 ygel s (slad
al bl g S6ed et b 395 Loy s
GousS Lol a4 wims o ez i | aloliad sl 3l sl
O (Lo y99) ssal e T (g )l - Sl sily ) adsl 5L
Al (oliy) yads oayo

@3le e ot Jlaiol @ GBS o5, 8 (S
o Ll 0508 550l 4 09,9 5 Slil Jblsu w53 4l
S ren lp B Sb wlgioe ga—sse (ul ales S
JTalsY oade 4 a5 il oges slolad o o0 b Jole
@ (> cleizl ol il Jlao 4 6l el (35,
(Lofland, 1973) _claiz! olas syl jiSlas

aS wisls yo,l58 Bas oS b 5l pe—w S D90
Ll ) o0b iy 55 5 (Fplete) ples S slo e
5 T e st ab s, (go,Shes b (S5
IS 6l e S S o Bl iy pes by
Sg—isn 2ol Wlo(oo 3b )3 (295 4 &5 S slaalss
Slao olyer 4 o Siag ol WS el gty St
LU (s lo 55 5 L2 5 Skae 5 0,8 3l i (5,500
o o9t b Lad b olibl 2w cosis alaulyy Mz e



Slcall Slolid jo Sled Judow by, 0,0,

APPLYING THEMATIC ANALYSIS TO IDENTIFY THE

%‘N Jaw)oo)a)'s)dfwomc\g)?dsil;m
sl ol

EXPERIENCED MEANING DURING ROUTINE
MOVEMENT THROUGH BUILT ENVIRONMENTS

93

5l Yy o5 ) fSiy—ttolL
ol by ol ged o] 3 25 > o5 el
. . Ql_wT QT o LS’L’“‘P as &’)b 9 00— o};Jlle

\-\a.»SLsA 6)90

Fig. 3 Dingy space

gl 4 cnss 65 50 (§9b aline slavaly Jolos
b S5l Jelow o pl57 )3 o5 susalol gl w574
Ol QB eS8 Lagi ool (e Sl g (Slee Sl
5 ks peiine QUL oS (B ol (ganes S laaS
PRZVE S P SRS PRI I ZVE LA SE S ST O
CS o g S L 0 081 S0 b a95bs; 53
IS o Ay |, F AT S

3095 45 W8S 18098 s Y 3 5P iggemmao
5l FO s T lul 5T LS e e B
onsis ¥ Slas s Mz P Sais s Meokle
05,5 Jaz 57 (SFog ol 4 lalsio o Jgl 09,5 Jlaz ad
waile L 09,5 g0 i85 1> O i pbs 4y (glatgho jo ,5]
e oo SO B o blixs Hlgie co Glalgho &

@b -#

Py 3 0978 g S (ped Sl (&S Slagy
ol Bl lawgi ool 4y o Gl holS 4y (Sl Julo
sl by 5l ghaegaze oo 50 0pe)y) o5 > plSn
o il SisSa s 35 05 b a5 05 o] s .l
ez o (a2l 4z p (Ahb JHLD) (Sopd
gl ey oLk 5 olaxe gl oo cloazily

S5 Sl SRy (Fp &S wed e i Jol> bl
Ldleto g Lo 5l ool sl 42 4 oo 2905 41 yns
bl 9800 331 L Sl Sogllae sl laoe 42
a5 b ool 5 poriiacs colisS (gt yoano o cdnazily ]
b (sl e S 0 a2 ) 0T DL LS (il
A3l Golel el i SUSl 5 sanie sla g yiws

Ml s sl a5l B eS b 5l (S

Oeizred Llos S Cuzs ‘_,’_:Mlo e g 5 0pdbg, slalad
@20 & Wl oo &5 (Gt JU e Gl 3> 4
wlad o i cpl iz ST les,S o, Ll szl f',nl.edi
el glay o il oy oo slaie > )5 Jaie o JSIo
Fdem Lo (Bl slalad o anlingsl g Jlate (o asgliss
L b jion b ooaoes slopleasl ol Bouse s, &
N 05 Cadgaze 5 nled BB juf alde slasg)s
M0,5% 5 BB gz e bl 5 bal i 5l o (e )0 45
Oezad Ailos ) ColSl g o (505 )0 Eiels 0355
6[.0)]40 ‘(55‘J7°‘ LgLQJ'“‘""'“" Sl l; as @bu&o 3,90,0
ob—tdob 78 cel B)lin e slaables § el

wilos,S uls U 5l el oo

i

THIRD FLOOR

BUIl
Fig. 2 Confusion in the complex building

Wl dgtl o GFALS 05, 4 (g3 )lge Koo

L aS oo ﬂ).:.ilo clal_a8 5,50, wilos )57 Ly |y 59>
0l Capogi das odied Slohy w0, (G0 b Slao
S O Wlodg ) 6 S L K5, S5 Yo
3 oo o il Jlei il 4 S ases
Wl 03,8 0Ll ol s b slalas o T jgame clalias



SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE ol 3w sah 3 6 sbo . ol & 3ibi
& URBANISM, VOL. 10, NO. 18 O STEAEI 6 oo af

a5 S oS @isS ol e (ol smy G b il o0
F90 de by g -(dasee S0 L) (g bolies - Wles )5
dx o (e SLAISTL) (a5 50 (G lapAS
Dgd oyl Aidx
oS3l smils HEALSES s iy oS b )
@) @ls olss wlb a5 09 3o zrhae 45 (pl wioy:
GRS peesd (e lmog S K00
oS cd ol ige et g o plowl il 3
Sl b (2Vb (Ko lgntils lagaly
Iy eols g Sow,8 gloog, S o o il anal> S50
Sl p3Y 4> ST uled o Stamps, 1999) o9l o Jolis

Ll gl )15 500 slagiagy bwgi (o> ey gl
3l Lags ou 43,55 Slae a5 el o bazily ol
wl.&o@Qu&\)ouqu@w)adyw
Ol ol lp o8 plabme (b oz Wl oo b
Llod b g ogbasd 57 )10 cusl Jloy95 0 (5 iion o)
Ao il oo S gl (Snd sla S 9,5
5 ol ClilB suS cogi aome wliaS 18,5
OBl 03,8 sl wis a5 sla Shg 4 asg Lulys
Bl 4 asS o g |y Jame jo (Bai ol o5 ,.5 50

olzil co 00 40 Cgllas (6 lexe slalad

Thematic Analysis
Grounded theory
Covering surfaces
Rachel Kaplan

Stephen Kaplan

David C. McClelland
Charles P Smith
Richard E. Boyatzis

. Jennifer Attride-Stirling
10. Virginia Braun

11. Victoria Clarke

12. Greg Guest

13. Phenomenologically oriented Ethnography
14. Inductive

15. The walk-through interview or go-along method
16. Co-present immersion
17. Margarethe Kusenbach
18. Pilot study

19. Demographic questions
20. Sub-theme

21. Inductive approach

22. Theoretical approach
23. Credibility

24. Transferability

25. Prolonged engagement
26. Persistent observation
27. Peer debriefing

28. Efficiency

29. Body-subject

©oOoNOAA~WNE

asls S sladilis a5 sgpin o0 b plein (s oo
2 1Sy nl Egerme Ngd oo 03 LIS 4 S,
Jb o eai sl 6l 1,20 Soa ] aym Sl e
IRCL PP TR L R e

iz BB sl yae w55 oo il K00 (g5
03y S &y 5 Sy S 4 0oy a2 e LI w2y aS
S s G Sy S0 o ¥l bl wisd o
ol,8l 0g oo el b caiS oo B gls g asbiwgs disl 1 ]
S |y e s slonl S i)l et T o
20 1 s obae Sl o b lacuanS cpl aen 03l o
A e Co gl Laioe

silyign oAl daeily S5 i b s o
el 5 1, 355) aiy b ylalaoms 15 s
P VE SV SN LIPV-R W BSWES DN EPL S CH R
7 Ay JAS e al il o S a1, 7 e
g ge Jolo (T atile 5 (6 par (gusyiuss Boyb ) Laome
SE—b olo) LS 48 olep e 5105 55
05l g0 1y ol e Gl i ils ganl s>
S YUy lae 4ds co Ll il aylice (glases

et ol @l ((Fogul dsie slg i onl &
S wlﬂb_;):.d (8152 polie 5 gy 0,0l oaisS

S st



Slocabls Sl o Siles Julos g, 0,18
s o APPLYING THEMATIC ANALYSIS TO IDENTIFY THE
a0 Lerme )3 0y0)9) S5 2 e 0dd a7 Qoo EXPERIENCED MEANING DURING ROUTINE 95

aslo bl MOVEMENT THROUGH BUILT ENVIRONMENTS

30. Prospect-refuge theory
31. Jay Appleton

32. Psycho-ethological
33.Lyn H. Lofland
34. Navigating

35. Reference points
36. Homey

37. Genial

38. Security

39. Safety

40. Mystery

41. Dingy

42. Claustrophobic feelings
43. Efficiency

44. Convenience

45. Legibility

46. Sense of belonging
47. Agency

48. Invitingness

49. Attraction

50. Beauty

51. Comfort

52. Involvement

53. Sense making

54. Efficiency

55. Physical comfort
56. Legibility

57. Private

58. Making sense

59. Involve

60. Agency

61. Experiential components
62. Stamps

NAANOY (@)Y g0 pmaly Cy o azpnil . aS sbeosls

TV COIFY plpl (oo Sl anldad (S 25 5 Olt8 noad « S 5Ll VYD) g ((Ka0)8 1o ool o e (LS -
Ol anelz 15l 55 () Alz) gy 9 — (A G g, (VTAT) | jpaeme -
- Adler PA, Adler P (1994). Observational techniques. In Denzin NK & Lincoln SY (Eds.), Handbook of
Qualitative Research: Sage.
- Appleton J (1975). The Experience of Landscape. London: Wiley.
- Attride-Stirling J (2001). Thematic networks: an analytic tool for qualitative research. Qualitative research, Vol.
1, No. 3, pp. 385-405.
- Baird G, Jencks Cha (1969). Meaning in Architecture: London: Barrie & Rockliff the Cresset P.
- Berg A, Welander Hansson U (2000). Dementia care nurses' experiences of systematic clinical group supervision
and supervised planned nursing care, Journal of Nursing Management, Vol. 8, No. 6, pp. 357-368.
- Bird CM (2005). How | Stopped Dreading and Learned to Love Transcription, Qualitative Inquiry, Vol. 11, No.
2, pp. 226-248.
- Boyatzis RE (1998). Transforming qualitative information: Thematic analysis and code development: sage.
- Bradburn NM, Sudman S, Wansink B (2004). Asking questions: The definitive guide to questionnaire design
for market research, Political Polls, and Social and Health Questionnaires, New York, Wiley.
- BraunV, Clarke V (2006). Using thematic analysis in psychology, Qualitative Research in Psychology, Vol. 3,
No. 2, pp. 77-101.
- Braun V, Clarke V, Hayfield N, Terry G (2019). Thematic analysis. In P. Liamputtong (Ed.), Handbook of
Research Methods in Health Social Sciences, Singapore: Springer Singapore, pp. 843-860.
- Bull R, Memon A (2000). Handbook of the psychology of interviewing, Wiley.
- Camic PM, Rhodes JE, Yardley LEd. (2003). Qualitative research in psychology: Expanding perspectives in
methodology and design, American Psychological Association.
- Gibson J (1950). The perception of the visual world, Oxford, UK: Houghton Mifflin.



& URBANISM, VOL. 10, NO. 18

FALL & WINTER 2020

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE el 65t 3 (5 slaze soke 45 i
AN lwo) g 7l A oyl Ve 0590 af

Gibson J (1980). A prefatory essay on the perception of surfaces versus the perception of markings on a surface,
The perception of pictures, 1.

Gifford R (2016). Research methods for environmental psychology, New York: Wiley.

Glaser B, Strauss A (1967). The Discovery of Grounded Theory Chicago: Adeline.

Goodman N (1985). How buildings mean, Critical Inquiry, pp. 642-653.

Guest G, MacQueen KM, Namey EE. (2012). Validity and reliability (credibility and dependability) in
qualitative research and data analysis, Applied thematic analysis, London: Sage Publications, pp. 79-106.
Hershberger RG. (1970). Architecture and meaning, Journal of Aesthetic Education, Vol. 4, No. 4, pp. 37-55.
Hershberger RG. (1969). A Study of Meaning and Architecture, University of Pennsylvania.

Johnson ML. (2015). The Embodied Meaning of Architecture, In Sarah Robinson & Juhanni Pallasmaa (Eds.),
Mind in Architecture: Neuroscience, Embodiment, and the Future of Design, Cambridge, MA: MIT Press, pp.
33-50.

Kaplan R, Kaplan S (1989). The experience of nature: A Psychological Perspective, Cambridge, MA: Cambridge
University Press.

Klepeis NE, Tsang AM, Behar JV (1996). Analysis of the national human activity pattern survey (NHAPS)
Respondents from a Standpoint of Exposure Assessment ( 68-01-7325). Retrieved from Washington, DC.
Kusenbach M (2003). Street phenomenology: The Go-along as ethnographic research tool, Ethnography, Vol.
4, No. 3, pp. 455-485.

Liamputtong Rice P, Ezzy D (1999). Qualitative Research Methods: A Health Focus. New York: Oxford
University Press.

Lincoln YS, Guba EG (1985). Naturalistic inquiry. Beverly Hills, CA: Sage.

Lofland LH (1973). A World of Strangers. New York: Basic Books.

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

Malone P (2018). Architecture, Mentalities and Meaning. New York: Routledge.

Mohaamadpour A (2013). Qualitative research method; Counter method, Tehran, Jemee shenasan, Vol. 1.
Motloch JL (2000). Introduction to Landscape Design and Environment, New York: Wiley.

Pallasmaa J (2015). Body, Mind, and Imagination; The Mental Essence of Architecture. In Sarah Robinson &
Juhani Pallasmaa (Eds.), Mind in Architecture: Neuroscience, Embodiment, and the Future of Design.
Cambridge, MA: MIT Press.

Patton MQ (1987). How to use qualitative methods in evaluation: Sage.

Polit DF, Beck ChT (2004). Nursing research: Principles and methods (7th ed.): Lippincott Williams & Wilkins.
Polit DF, Hungler B (1992). Nursing Research: Principles and Methods. and Study Guide. Dimensions of critical
care nursing, Vol. 11, No. 1, pp. 63.

Rapoport A (1990). History and Precedent in Environmental Design, New York Plenum.

Renner M, Taylor-Powell E (2003). Analyzing Qualitative Data, Programme Development & Evaluation,
University of Wisconsin-Extension Cooperative Extension.

Riessman CK (1993). Narrative Analysis. Newbury Park, CA: Sage.

Riessman CK (2005). Narrative Analysis. In Narrative, Memory & Everyday Life, Huddersfield, UK: University
of Huddersfield, pp. 1-7.

Schulz ChN (1988). Architecture, Meaning and Place Selected Essays, New York: Rizzoli.

Seamon D (1979). A Geography of the Lifeworld. London: Croom Helm.

Seamon D (2000). A Way of Seeing People and Place. In Seymour Wapner, Jack Demick, Takiji Yamamoto, &
Hirofumi Minami (Eds.), Theoretical Perspectives in Environment-Behavior Research: Underlying
Assumptions, Research Problems, and Methodologies, Boston, MA: Springer, pp. 157-178

Seamon D (2018). Life takes place: Phenomenology, Lifeworlds, and Place Making: Routledge.

Seamon D, Gill HK (2016). Qualitative approaches to environment—behavior research. in robert gifford (Ed.),
Research Methods for Environmental Psychology, New York: Wiley, pp. 115-135.

Smith CP, Atkinson JW, McClelland DC, Veroff J (1992). Motivation and personality: Handbook of thematic
content analysis: Cambridge University Press.

Stamps AE (1999). Demographic effects in environmental aesthetics: A meta-analysis, Journal of Planning
Literature, Vol. 14, No. 2, pp. 155-175.

Urry J (2007). Mobilities: Polity.

Whyte W (2006). How Do Buildings Mean? Some Issues of Interpretation in the History of Architecture. History
and Theory, Vol. 45, No. 2, pp. 153-177.



Applying Thematic Analysis to lIdentify the
Experienced Meaning during Routine
Movement through Built Environments

Somayeh Rafieil, Majid Salehinia? (Corresponding Author), Ghasem Motalebi®
1Ph.D. Candidate, Department of Architecture and Urban design, Art University of Isfahan, Isfahan,
Iran (s.rafiei@aui.ac.ir)
2Assistant Professor, Department of Architecture and Urban design, Art University of Isfahan, Isfahan,
Iran (salehinia@aui.ac.ir)
3Associate Professor, Department of Architecture, University of Tehran, Tehran, Iran (motalebi@ut.ac.ir)

Received Revised Accepted Available Online
18/12/2018 02/05/2019 17/05/2019 24/05/2019

Thematic analysis has been used as a qualitative method for data analysis in various
fields, especially psychology, behavioral sciences, health, and sociology. However, this
approach, which emphasizes the content of the text, and views language as a direct and
transparent path to meaning, has been less applied in the field of architecture and urban
planning. Thematic analysis is a flexible theoretical approach, easy to learn, able to
summarize data, and so on. Hence, it can be applied to a wide range of qualitative
environmental studies, particularly to understand the users’ perception of the
environment, which shapes their relationship with the environment, by classifying the
meaning patterns within the data set. Using this approach allows provide an in-depth
description of the data, and to highlight the similarities and differences between the
data, thereby enabling the creation of rich and complex data. The present study
introduces the thematic analysis as a flexible method, through a sample study undertook
this method, and describes its six steps, including familiarizing with data, assigning
preliminary code, searching for themes, reviewing themes, defining and naming
themes, and finally, producing a report. It explains how the thematic analysis is used in
built-environment studies. The study presented as a sample attempts to identify the
meaning experienced by people in the architectural space. It strives to answer the
following question, "What aspects of meaning are perceived when moving through a
built environment?" The aim was to focus on the influence of physical properties on
the users’ experiences of the environment to obtain useful findings for architects and
environment designers. To identify the widest possible range of capabilities for
movement and the possible experiences obtained with them, an interview was designed
using “phenomenological ethnography” approach, in which students and staff of an
academic campus were asked to respond to the questions of a deep, qualitative
interview when moving on their daily paths in the campus. Each participant was asked
to move, along with the interviewer, on his/her daily main paths, express his/her
thoughts and feelings about the path. Each interviewee were also asked to take photos
of the phenomena affecting route selection, and explain why and how they affect. The
thematic analysis of the interview content reveals eight meanings of efficiency,
convenience, legibility, sense of belonging, agency, invitingness, attraction, and
beauty, which can be summarized under 3 themes of physical comfort, involvement,
and making sense (being apprehensible). These themes explain the main meanings
experienced by people during movement between and within buildings. The findings
show that some of the physical properties of the path clearly lead to the experience of
certain meanings. Based on these findings, users experience efficiency in short, direct,
and simple paths with minimum barriers. Paths with multiple accesses and amenities
provide more convenience. Distinct paths with clear boundaries and adequate signs are



easier to remember. All of these properties of a path provide an experience of physical
comfort for those who move through the environment. The findings, on the other hand,
suggest that navigable paths, containing reference points can be easily understood and
remembered, and therefore, affored legibility. Other properties of the path that make it
private, familiar and friendly, or make people feel more comfortable in it, allow for a
sense of belonging. Together, these qualities of legibility, familiarity, friendliness, and
the like enhance making sense of the environment for users. Finally, according to other
part of findings, individuals can engage and involve in environments (identifying
themselves as part of environments) where they, in addition to feeling more sense of
invitation, experience agency that results from a greater sense of control over the
environment through visual access and so forth. Crossing paths that have pleasing
aesthetical qualities, and arouses individuals’ positive emotions, yield similar results
and increase the involvement in the environment. These results can be used to design
environments that are more favorable to users, and could help to create the desired
architectural spaces for them by considering the attributes that provide physical
comfort, the qualities through which individuals make sense of their settings, and those
that more strongly attract and involve users with their built environments. Moreover,
the process of thematic analysis, introduced in this article, can be applied for analyzing
contents in similar qualitative research in the field.
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Thematic analysis, Meaning, Built environment, Movement.
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Tabel 1: Geographical-climatic characteristics of the studied cities (Source: IRIMO, 2018)
Annual Temp. (°C)

City Latitude Longitude Elevation (m) Max. Min. Ave. Ave. RH (%)
Bandar Abbas 27°13'N  56°22'E 9.8 321 218 27 65
Bushehr 28°59'N  50°50'E 19.6 29.7 195 246 65
Ahwaz 31°20'N  48°40'E 22.5 253 176 329 43
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Table 2: The Average hourly temperature of studied cities (Source: Energyplus, 2018; IRIMO, 2018)
City Hours Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec
6 136 144 18 221 256 289 316 30.6 281 244 185 14.1

_‘;‘} 8 173 184 228 269 305 332 346 332 323 293 238 181
2 10 205 216 258 295 33 354 362 348 346 323 272 216
= 12 226 236 274 306 343 364 369 357 356 336 29 238
B2 14 227 238 279 307 348 372 371 359 356 333 292 241
3 16 213 228 271 297 344 364 364 351 345 319 274 214
18 193 212 255 282 332 349 353 341 331 301 25 185
6 16.2 189 229 262 319 332 357 376 346 30 245 191
% 9 183 202 241 267 321 341 361 379 352 309 264 214
5 12 187 206 237 268 324 341 362 378 355 314 266 215
a 15 161 18 217 254 309 331 35 366 338 294 243 193
18 153 171 21 236 295 312 333 345 322 269 228 181
6 72 86 123 174 227 256 279 271 231 185 128 185
8 82 96 135 187 242 275 295 29 25 20 14 14
N 10 132 152 197 259 321 36.7 385 377 343 283 206 149
E 12 16 185 234 30 369 418 434 43 395 331 245 179
< 14 175 203 252 321 392 445 463 458 425 359 265 194

16 16.8 195 242 309 379 43 449 441 409 343 255 186
18 142 166 212 275 34 387 405 399 365 303 222 16
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DETERMINING THE OPTIMUM ORIENTATION OF
VERTICAL BUILDING SURFACES, BASED ON SOLAR
ENERGY RECEIVING IN THE HOT AND HUMID CLIMATE
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Table 3: The day length (D.L) and percentage of sunshine hours (S.H) in studied cities (Source: IRIMO, 2018)
Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec

Bandar *D.L Ave. 106 113 121 129 135 137 134 128 116 112 105 103
Abbas SH Ave. 74 73 73 82 101 99 88 87 85 94 84 75
' % 70 64 60 64 75 72 65 68 74 84 80 73

*D.L Ave. 105 11.3 121 129 135 138 135 129 116 112 105 10.2

Bushehr SH Ave. 66 6.8 7 76 95 107 102 105 95 93 75 64
' % 63 61 58 59 70 78 76 82 82 83 72 62

*D.L Ave. 103 112 121 13 137 14 137 13 116 111 103 10

Ahwaz SH Ave. 58 68 68 75 93 106 109 107 97 88 69 58
' % 56 61 56 58 68 75 80 83 84 79 67 58

#The day length is calculated by the writers.
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Table 4: The amount of theoretical and real energy received by vertical surfaces in studied cities (BTU/H/FT2) (T:
Theoretical energy, R: Real energy)

Wall Law of Cosines  Olgyay chart Wall Law of Cosines  Olgyay chart
orientation T R T R orientation T R T R
" North 750.8 529.2 856 592.1 +105 9959.2 7066.3 9370 6647
8 +15 12479 869.7 1290 901.6 +120 10637.5 7580.6 9856 6987.7
ff +30 2450.7 1700.3 2369 1669.9 +135 109145 78145 10117 7173
= 145 3991.4 2779.2 3915 2771.2 +150 10929.7 7867.5 10053 7121.9
= 160 57422 4020.1 5793 4106.7 +165 10705.2 77485 9314 6567.1
@ i;g ;?Sgi gggi 273%33 gggg% South 10541.7 7650.7 9636 6814.1
North 7152 5317 790 614.2 1105 9961.5 7038.2 9503 6745.6
+15 11958 879.5 1239 958.8 1120 10698.8 7521.6 10155 7125.9
% +30 2377.3 17341 2378 1813.6 1135 11047 77247 10334 71554
S +45 3900.3 2824.1 3877 2907.5 1150 11125.6 77325 9991 6826
a +60 5647.8 4058.4 5450 4017.9 1165 10953.7 7570.4 10212 6844.9
S gl 2250 T8 1510 south 108171 74588 9942 66157
North 638.2 4715 638 504.1 +105 99749 6888.6 9493 6608.8
+15 1080.6 792.7 1119 874.6 +120 10853  7427.1 10332 7084.6
N +30 2212.7 1610.6 2277 1745.8 +135 11359.3 7698.3 10705 7213.6
2 145 37075 2671.7 3746 2806 +150 11584.2 7767.1 10790 7134.3
< 160 5442.4 38728 5172 37778 1165 11522.3 76515 10685 6922.5

75 7174.1 5048.8 7005 5040.7

+90 8648.0 6028 8282 58579  oouth

11460 75815 10525 6748.1
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Table 5: The amount of direct energy received by vertical surfaces in one-way buildings in Bandar Abbas city

(BTU/HIFT?2)
Wall _ Law of Qosines _ Olgyay chart
orientation Period Cold Period Hot Difference Period Cold Period Hot Difference
Amount 9% Amount % Amount % Amount %

North 0 0 529.2 100 -529.2 0 0 592.1 100 -592.1
+15 10.6 1.2 859.2 98.8 -848.6 0 0 901.6 100 -901.6
+30 72.9 43 16274 957  -15545 64 3.8 1606 96.2 -1542
+45 259.7 9.3 25195 90.7 -2259.9 202 7.3 2569.2 927 -2367.3
+60 596 148 34241 852 -2828 579.3 141 35274 85.9 -2948.1
+75 9129 175 43104 825 -33975 733.1 145 4336 85.5 -3602.9
+90 1090.1 175 5123 825  -4032.8 894 15.1 5029.7 84.9 -4135.7
+105 14453 205 5621 795  -4175.7 12225 184 54245 81.6 -4202
+120 15445 204 6036.1 79.6  -44916 1309 18.7 5678.7 813 -4369.7
+135 1525.1 195 6289.4 805  -4764.3 1350.2 18.8 5822.8 81.2 -4472.6
+150 1689.7 215 61779 785  -4488.2 1517.3 21.3 5604.6 78.7 -4087.4
+165 1854 23.9 58945 76.1  -4040.5 1666.2 254 49009 74.6 -3234.8

South 18574 243 57933 757 -3935.8 16739 246 51402 754 -3466.3

Table 6: The amount of direct energy received by vertical surfaces in one-sided buildings in Bushehr city

(BTU/H/FT2)
wall Law of Cosines Olgyay chart
orientation Period Cold Period Hot Difference Period Cold Period Hot Difference
Amount % Amount % Amount 9%  Amount %

North 13.3 25 518.3 975 -505 0.0 0.0 614.2  100.0 -614.2
+15 53.5 6.1 826 93.9 -772.5 10.3 1.1 948.5 98.9 -938.2
+30 1748 10.1 1559.3 89.9 -1384.4 106.6 5.9 1707 94.1 -1600.3
+45 469.3 166 23548 834  -18855 366 12.6 25415 87.4 -2175.5
+60 850.1 209 3208.3 79.1 -2358.2 690.8 17.2 3327.1 828 -2636.3
+75 13417 256 39039 744  -2562.2 11159 216 40415 78.4 -2925.6
+90 1741.6 28 4470.1 72 -2728.5 1508.4 25.0 4532.2 75 -3023.8
+105 2259.2 321 4779 67.9 -2519.8 20054 29.7 47402 703 -2734.8
+120 2656.2 35.3 4865.3 64.7 -2209.1 23937 336 47322 66.4 -2338.5
+135 2951 38.2 47737 618 -1822.6 2685.8 37,5 44696 625 -1783.9
+150 3202.2 41.4 4530.2 586 -1328 2875.2 421 39509 57.9 -1075.7
+165 3402.8 449 41676 551 -764.7 32443 47.4 36006 52.6 -356.2

South 34199 459 40389 541 -619 31723 48.0 34434 52 -271.1

Table 7: The amount of direct energy received by vertical surfaces in one-sided buildings in Ahwaz city

(BTU/H/FT2)
Law of Cosines Olgyay chart

_WaII_ Period Cold Period Hot . Period Cold Period Hot .

orientation Difference Difference
Amount % Amount % Amount 9%  Amount %

North 12.1 2.6 4594 974 -447.3 0.0 0.0 504.1  100.0 -504.1
+15 46.1 5.8 7466 94.2 -700.4 6.4 0.7 868.3 99.3 -861.9
+30 151.3 94 14594 90.6  -1308.1 81.9 47 16639 953 -1582
+45 405.7 15.2 2266 84.8  -1860.3 320.1 114 24859 88.6 -2165.9
+60 817.7 21.1 3055.1 78.9 -2237.3 697.6 185 3080.2 815 -2382.7
+75 1308.2 259 3740.6 741  -24325 1110.4 22 3930.3 78 -2820
+90 1702.7 28.2 43253 718 -2622.6 14795 253 43783 747 -2898.8
+105 2236.5 325 46521 675 -2415.6 1988.8 30.1 4620 69.9 -2631.2
+120 2607.1 35.1 4820 649  -2212.9 2364.3 334 47203 66.6 -2356.1
+135 3001.2 39 4697.1 61 -1695.8 27739 385 44396 615 -1665.7
+150 3239.6 417 45274 583  -1287.8 3026.6 424 41078 57.6 -1081.2
+165 3463.7 453 41878 547 =724 3259.7 47.1 36628 52.9 -403.1
South 3450.3 455 41312 545 -680.9 3187.4 472 3560.8 52.8 -373.4
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Fig. 1 The amount of received radiation in all directions throughout the year (Top: Based on Law of cosines;
Bottom: Based on Olgyay chart)
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Table 8; The amount of direct energy received by vertical surfaces in two-sided buildings in studied cities

(BTU/H/FT2)
Law of Cosines Olgyay chart
City Orientation Period Dif Period Dif
Cold % Hot % ' Cold % Hot % '
" (N, S) 928.7 227 31612 77.3 -22325 837.0 226 28662 77.4 -2029.2
8 (165, -15)/ (-165,15) 9323 216 3376.8 784 -24445 8331 223 29013 77.7 -2068.2
g (150, -30)/ (-150,30) 8813 184 3902.6 81.6 -3021.4 7906 18.0 36053 82.0 -2814.7
= (135, -45)/ (-135,45) 892.4 16.8 44045 83.2 -3512.1 7761 156 41960 844 -34199
o (120, -60)/ (-120,60) 1070.3 185 4730.1 815 -3659.8 9441 17.0 4603.1 83.0 -3658.9
3 (105, -75)/ (-105, 75) 1179.1 19.2 49657 80.8 -3786.6 977.8 16.7 4880.3 83.3 -3902.5
(E, W) 1090.1 175 5123 825 -4032.8 894.0 151 5029.7 849 -4135.7
(N, S) 1716.6 43 22786 57 -562  1586.1 439 20288 56.1 -442.7
(165, -15)/ (-165,15) 1728.2 40.9 2496.8 59.1 -768.6 1627.3 41.7 22745 58.3 -647.2
% (150, -30)/ (-150, 30) 1688.5 35.7 3044.7 64.3 -1356.2 1490.9 345 28289 655 -1338.0
S (135, -45)/ (-135,45) 1710.2 32.4 35642 67.6 -1854.1 1525.9 30.3 3505.6 69.7 -1979.7
@ (120, -60)/ (-120,60) 1753.2 30.3 4036.8 69.7 -2283.6 15422 27.7 4029.6 723 -2487.4
(105, -75)/ (-105, 75) 1800.5 29.3 43414 70.7 -2541 1560.7 26.2 43908 73.8 -2830.2
(E, W) 17416 28 44701 72 -27285 15084 25.0 45322 750 -3023.8
(N, S) 17312 43 22953 57 -564.1 1593.7 44.0 20324 56.0 -438.7
(165, -15)/ (-165, 15) 17549 416 24672 584 -712.2 1633.0 419 22655 58.1 -632.5
N (150, -30)/ (-150, 30) 16954 36.2 29934 63.8 -1298 15542 350 28858 65.0 -1331.6
2 (135, -45)/ (-135,45) 17035 329 34815 67.1 -1778.1 1547.0 30.9 3462.8 69.1 -1915.8
< (120, -60)/ (-120,60) 1712.4 30.3 39375 69.7 -2225.1 1530.9 28.2 3900.3 71.8 -2369.4
(105, -75)/ (-105, 75) 17723 29.7 4196.4 703 -2424 1549.6 26.6 42752 734 -2725.6
(E, W) 1702.7 28.2 43253 71.8 -2622.6 1479.5 25.3 4378.3 74.7 -2898.8
Table 9: P The amount of direct energy received by vertical surfaces in four-sided buildings in studied cities
(BTU/H/IFT2)
Law of Cosines Olgyay chart
City Orientation Period Dif Period Dif
Cold % Hot % ' Cold % Hot % '
@ (180,0,90,-90) 1009.4 19.6 41421 80.4 -3132.7 8655 18 3947.9 82  -30825
S  (165,-15,75,-105) 1055.7 20.2 41712 79.8 -31156 9054 189 3890.8 811 -2985.3
<£ (150, -30, 60, -120) 975.8 18.4 43164 81.6 -3340.6 8674 174 41042 826 -3236.8
& (135,-45,45,-135) 8924 16.8 44045 832 -35121 7761 156 4196 844 -3419.9
S (120,-60,30,-150) 975.8 18.4 43164 816 -33406 8674 174 41042 826 -3236.8
m (105, -75,15,-165) 1055.7 20.2 41712 79.8 -31156 9054 189 3890.8 81.1 -2985.3
(180,0,90,-90) 1729.1 339 33744 66.1 -1645.2 15473 32 32805 68 -1733.2
= (165, -15, 75,-105) 1764.3 34.0 3419.1 66.0 -1654.8 1594 324 33327 676 -1738.7
& (150, -30,60,-120) 17209 32.7 35408 67.3 -1819.9 1516.6 30.7 34293 693 -1912.7
S (135,-45,45,-135) 17102 324 35642 67.6 -1854.1 15259 30.3 35056 69.7 -1979.7
@ (120,-60,30,-150) 1720.9 32.7 3540.8 67.3 -1819.9 1516.6 30.7 3429.3 69.3 -1912.7
(105, -75, 15, -165) 1764.3 34.0 34191 66.0 -1654.8 1594 324 33327 676 -1738.7
(180,0,90,-90) 1717.0 34.2 33103 65.8 -1593.3 1536.6 324 32054 67.6 -1668.8
~  (165,-15,75,-105) 1763.6 346 33318 654 -1568.1 1591.3 32.7 3270.3 67.3  -1679
g (150, -30, 60, -120) 1703.9 33.0 34655 67.0 -1761.5 15426 31.3 3393.1 68.7 -1850.5
§: (135, -45, 45, -135) 17035 329 34815 67.1 -1778.1 1547 309 34628 69.1 -1915.8
(120, -60, 30, -150) 17039 33.0 34655 67.0 -1761.5 15426 313 3393.1 68.7 -1850.5
(105, -75, 15,-165) 17636 34.6 3331.8 654 -1568.1 1591.3 32.7 3270.3 673 -1679
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studied cities. (Green line: first priority; Blue line: second priority; Red line: third priority)
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Introduction

Due to the hot and humid climate of the southern coastal cities of Iran, radiation and
airflow play a very important role in thermal comfort feeling. If the wind flow is
compatible with shade, they cause more evaporation in the perspiration process and
cool the body, allowing people to continue working at temperatures above the comfort
zone. Therefore, the orientation of buildings in these regions should be determined
simultaneously based on the optimum use of solar radiation and wind flow. This
research aims to determine the best orientations of buildings, compatible with climate,
in Bandar Abbas, Bushehr and Ahvaz cities, by surveying the amount of direct radiation
energy received by the vertical surfaces of buildings.

Research Methodology

To calculate the amount of direct radiation energy received by the vertical surfaces in
different geographic directions, firstly, the parameters related to the solar geometry
including solar hour angle, declination angle, side angle, Zenith angle, and sun altitude
were extracted using computational relationships and Q-BASIC software, in different
hours of the day, in studied cities. Secondly, using the “Law of cosines” computational
method and Olgyay chart, the amount of per hour direct radiation energy, received by
vertical surfaces in 24 geographic directions was measured through theoretical and real
calculation. Thirdly, based on the minimum temperature of thermal comfort, the
amount of energy received by the surfaces was calculated for hot and cold periods of
the year, separately. Fourthly, the most appropriate orientations for one-sided, two-
sided, and four-sided buildings were determined based on the maximum difference
between the received energy in the cold and hot periods and the highest percentage of
radiation received in the cold period of the year.

Research Findings

The amount of received energy during the hot period compared to the whole year
according to the Law of Cosines and Olgyay chart methods, is respectively 80.8% and
82% in Bandar Abbas, 66.1% and 67.9% in Bushehr, and, 67.4% and 65.7%,
respectively. The results indicate that the duration of hot period of the year is longer
than cold period in studied cities and the highest amount of energy is obtained through
the hot period, therefore it is necessary to control the absorption of solar radiation by
external surfaces and to prevent the penetration of radiation into the internal spaces
during the hot period in these cities. Accordingly, the best orientations for building in
studied cities are determined based on the minimum amount of solar energy received
during the hot period. The best orientation for one-sided buildings according to the Law
of Cosines in Bandar Abbas, Bushehr and Ahwaz is 180° South and the maximum
amount of received energy in the hot period is respectively 75.7%, 54.1% and 54.5%.
Also, the best orientation for one-sided buildings according to Olgyay chart in Bandar




113

Abbas is the orientations of 165° Southeast and Southwest with the maximum amount
of 74.6% and in Bushehr and Ahvaz is 180° South with the maximum amount of 52%
and 52.8% received energy, respectively in hot period of the year.

Based on the minimum received energy during the hot period, the best orientations for
two-sided buildings using the Law of Cosines and Olgyay chart in Bandar Abbas,
Bushehr and Ahvaz are the North-South direction. The maximum amount of received
energy during the hot period using the mentioned methods is respectively 77.3% and
77.4% in Bandar Abbas, 57% and 56.1% in Bushehr, and 57% and 56% in Ahvaz. Also,
the best orientation for four-sided buildings using the Law of Cosines and Olgyay chart
in the cities of Bandar Abbas, Bushehr and Ahwaz is respectively (165, -15, 75, 105)
and (-165, 15, -75, 105) degrees. The maximum amount of received energy during the
hot period using mentioned methods is respectively 79.8% and 81.1% in Bandar Abbas,
66% and 67.6% in Bushehr and 65.4% and 67.3% in Ahvaz.

Conclusion

The results show that the optimum orientations using the Law of Cosines and Olgyay
chart methods, for one-sided, two-sided and four-sided buildings are the same in studied
cities. In order to obtain the optimum amount of solar energy on vertical surfaces, the
best orientation for one-sided buildings in Bandar Abbas, Bushehr and Ahvaz is
respectively 180° South and 165° Southeast and Southwest. The best orientation for
two-sided buildings in studied cities is North-South and then (165, -15) and (-165, -15)
degrees. The best orientations for four-sided buildings in those cities are (165, -15, 75,
-105) and (-165, 15, -75, 105) degrees then (180, 0, 90, -90) degrees.

Key words:

Solar energy, Orientation of vertical surfaces, The “Law of cosines”, Olgyay chart, Hot
humid climate.
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ET, RT, HOP, CET, OP, WCI

Chart 1. Thermal Comfort evaluation indices; (Source: According to the Monam, 1390: 21 and Heydari, 1393: 47)

3,1a3lins! g0 (glod —cill
Cla_azl i pp Jol5 51 (SO oo lslul Sge sleo
b 6=l dnwge Slalllas 5l azs 5 5 g —dolwl gles
O ONY AYAY (Sle) cul S e 5 (5T e (5,
lo b e S Jolae (slgn (sloo onims l—is Leo
wold pases ol o s Cunl oo 0 B0 Cugb, g CB eSS
Oled g oduigy (sl cwlizie i dled wlul yasl,
Smsb)) ples @il g (g sled) Gl
(Ol 5 015 (g 0mm) ole 1) Bly ases (g
ol by 5l cdlad e g Wl F 5 (YT A YAA
Ll o1 j0 6,8, 6,55l g oog aasli pl awloe
el a0 dazly pl (gl O jgo 4 .l oo
i bagie (o Gl & S (2o SIS o sles
88,5 oo 5l slad o ol cds ol o a5 il oo
059 9 b sled 5 Siboe ol b5 ey (sl i
350 YL s Mo laslinl Sge sled" aasls s ol sl

LFY OYA- plase) aiten

Seigle d Sl slod -0
G slad bl o el s ()l ke o
Aib Jolw jo Sepm sles o Cwg byl S L 55,80
0,8 Lo ol S8 a4y oo o yle a4y (Hoppe, 1999, 71)

o293 6 oozl -F

L slad 3 Syl plalwl 2l s aadls ) -F

S e Gulel saasls g b a5l eolaiul
s 5l Bus eiman ol 03l L elia] 08
5 lapler b ;o Lilwl i sl do aasl s oyl
35 0% Sl sl aadld dcgeme il o L slalad
Sl ag— oo (S8 il (el g (225 09,5
TR plate) Cl (65,0 poll koo glaaas L
b 5 o m Sl Sl Sapd 5l by cnl 00 (Y
O SR sl Jedll 1Se (izmen g S
bz 4 0Ll (Sl la gl (o i sl o]
ooliiesd Loy ] 5o ol 5 A o (S5 o 4o &S
A Gl 4 o5 oo el g, 3l eolizl b ogd e
oor 1y olRl (Sl el pliae g alisie sl ally
olse 5l ciRgin oml (Ve OYAY ( La) o,
CY bl Fge sled” glraasli wezge lraasls
& lagte o i 5 " SeSlgd Jolee slad”
sbslatas o Sl gnlel 2bs)) sleaazls Glee
s obillag] Gyl 0 ySles Lo 5 (G55 e
(398 slaasle bl s w58 oo 1,8 colaiul 9,90
5 T 5l o magy ST el l 5 o] yoe 0,15 5,
slad o olol sled s i yebiie 4 o3 gla Lo
Lo—o,0 A (VL (Ko abal) 00l (rizeen 5 5
Ol Xtmgsy bagi 5l gLad yo ()l Gialow] Gelws]



b slad 5, ralel candy Julos 5 b)) ASSESSMENT AND ANALYSIS OF THE THERMAL COMFORT
114 I ’ < i CONDITIONS IN OPEN SPACES OF RESIDENTIAL 119

Sl latazli jleslial L (goSme )le NEIGHBORHOODS USING THERMAL INDICATORS
B b o Gl lalr » S5 Jelse ool KB o L o Gl Ll pd acgemms JolS 136 anylie 4 08
AYAY LK 5 015 6 ,00) A0S o lo laome oS Jolse slaes o a5 U Jalse 0y atee 5 F)
50358 VYT —gil s luibil Lol alSLs S8 Jow (VYA 0351 ol glos Sl sonldl ke« Sy3gles s
551 s B e yly,lS a5 sl gl e 590 ol 6o i lsie a4y amasls oyl o colled

CFY AYAY gl g o pre) wsly ails 5l > LFY AV alas) 058 o5 )8 ool

X ‘ i} ‘ 3 W | &, - 1 = .o - . -

A dLﬁ”fﬁf Gl il 4l o (0 oz g (81, (aSleo) * a5 auwgito ot s~
odguze |y (31 g Jou JB Ll )2 1) (1) 5 -)) G ee 1SO slas Jusbiwl |5 a5 jshailan N AVY Jlu o Sl
el 5o oo Sl ao s A Jlas sl ol Wl 0033,5 uSaie 63l yazel 2004-55 o 7730
CV 55 omb (SHlL g (1) 51 5L (o5 a5 golael oM om e s LS Ul @b 1 S sl
od9a5ts (nlply taigd oo 313 (LLEL 59 Sl caril Joe ,o (Fanger, 1973) o S o\l 5,1 e ¢ oLl
b Blhe Grizon g aalss ASPMVSHLLLS ol i ) 50,8 e 30 & o i bl oS0
@ bgye pilolb cols) e s gl o laibud de sleo) ame Jole oz 5 (Gold o ile olie

sl 4418 5 =18 (5 PMV s (Iga ey g Isn 5o JLid (il Lo wgie slos

Table 1: Standard comfort range of selected thermal indics (Source: Heydari and Monam, 1392)
Standard Effective Predicted Physiological Equivalent  Assessment With

Thermal Sensation

Temperature Mean Vote Temperature Ashridge Scale
Freezing Less Than 10 Less That 4
Very Cold 10-14/5 -3 4-8 -3
Cold 14/5-17/5 -2 8-13 -2
Relatively cold 17/5-22/2 -1 13-18 -1
Comfort 22/2-25/6 0 18-23 0
Relatively Warm 25/6-30 +1 23-29 +1
Warm 30-34/5 +2 29-35 +2
Very Warm 34/5-37/5 +3 35-41 +3
Hot More Than 37/5 More Than 41
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Table 2: Mean of environmental and specific variables measured in selected neighborhoods

row  neighborhood  Season Temperature Relative Wind velocity Clothes activity
9 ©) humidity (%) (m/s) (Clo)  (Met)
L Al Gholi Adh Winter 21.86 16.86 0.05 0.71 1.72
' BOAINE Summer 3158 14 0.07 0.66  1.97
Winter 13.56 23.81 0.10 0.73 1.81

2 Jolfa
Summer 31.07 18.18 0.04 0.48 1.49
. Winter 16.98 24 0.28 0.71 1.73

3 Mardavij
Summer 30.37 27.23 0.01 0.51 1.42
4 Dashtestan Winter 1.87 9.18 0.29 0.73 1.77
Summer 31.15 14.35 0.06 0.51 1.30
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Table 3: SET values of selected neighborhoods separated by hot and cold seasons

Standard Name of

Effective neighborhood Ali Gholi Agha  Jolfa  Mardavij  Dashtestan
Temperature Cold season 16/5 17/5 17/9
(centigrade) Warm season 30/5 30/9 30/5
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Table 4: PET values of selected neighborhoods separated by hot and cold seasons

physiological Name of Ali Gholi ..

equivalent neighborhood Agha Jolfa  Mardavij ~ Dashtestan
temperature Cold season 21/6 19/3 20/5 21/8
(centigrade) Warm season 36/7 3712 37/4 35/8
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Table 5: PMV values of selected neighborhoods separated by hot and cold seasons

Name of

Predlc\:;g(tjeMean neighborhood Ali Gholi Agha  Jolfa  Mardavij  Dashtestan
(PMV) Cold season -1/2 -0/1 -0/6
Warm season 2/9 3 2/8
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Table 6: Neutral Temperature and thermal sensation mean of selected neighborhoods separated by hot and cold
seasons

Raw  Neighborhood

Neutral Temperature

Thermal sensation mean

Cold season Warm season Cold season Warm season

\ Ali Gholi Agha 18.1
Y Jolfa -

v Mardavij 175
¢ Dashtestan 17.6

29.2 0.24 0.85
28.4 -0.95 0.97
26.5 -0.06 1.07
29.7 0.43 0.35
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Table 7: Thermal comfort condition (thermal function) of selected neighborhoods based on thermal indices

Winter Summer
Neighborhood Standgrd phy5|_olog|cal Predicted Standgrd phy5|_olog|cal Predicted
effective equivalent Mean effective equivalent
Mean Vote
temperature temperature Vote temperature temperature
Ali Gholi Cold Humid Humid Relatively Very warm warm
Agha warm
Jolfa Cold Humid Rel;::\éely warm Very warm warm
Mardavij Relatively cold Humid Humid warm Very warm  Very warm
Dashtestan Relatively cold Humid Humid warm Very warm warm
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It is a complex and comprehensive topic to reach comfort conditions, and all possible
factors must be kept at an optimum level to achieve it. Comfort in urban open spaces is
one of the main bases of the use of these areas by citizens and creating a suitable
environment for them through protecting against inappropriate climatic conditions
seems essential. Thermal comfort is the comfort desired in this study. Thermal comfort
is one of the essential factors that should be considered in the process of urban open
space design.Urban open spaces should have comfort conditions including thermal
comfort to improve quality otherwise they will turn into dead spaces. Accordingly, in
line with creating the desired space, one of the most significant aspects is designing
open spaces in cities and residential neighborhoods to provide citizens with comfort,
and also paying attention to the quality of these spaces. The quality of the urban open
spaces use depends on multiple factors that among these factors thermal comfort is
particularly important among them. A public space that cannot provide comfort for
users would be used less and even avoided. Therefore, according to the importance of
providing thermal comfort in open spaces of urban and neighborhood, the purpose of
this study is to analyze the thermal comfort conditions of residential open spaces in
Isfahan by using three standard effective thermal temperature indicators, physiological
equivalent temperature, predicted mean vote of winter and summer seasons, and unfold
their performance and thermal behavior. In this paper, four neighborhoods of Ali Gholi
Agha, Jolfa, Mardavij, and Dashtestan in Isfahan have been studied and analyzed. The
research method used in this article is case study in which field surveys and evaluation
of environmental and personal variables of four selected neighborhoods have been
done. In this research, the variables were obtained using measurement, computing, and
guestionnaires. The sample size also included residents and users of public open spaces
in selected neighborhoods that one hundred questionnaires used to survey 100
individuals in each field based on the Nichol method. Therefore, in this study, eighty
hundred residents and users of neighborhoods were selected as sample size. Eight
hundred questionnaires were randomly filled out in four neighborhoods of Ali Gholi
Agha, Jolfa, Mardavij, and Dashtestan located in Isfahan city in two hot and cold
seasons. In this regard, the respondents were 52.37% male and 47.63% female, and
their average age was 33.5 years. Also, in this study, the RayMan model version 1.2
was used as computational software to calculate the indices.
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This software uses climate data, personal information, activity, clothing, and
information like latitude and longitude, height above sea level, cloudiness level, etc. to
calculate selected attributes, and then the results are compared with the existing

standards. Then, to validate the data and compare the thermal indices with the results
of field surveys, neutral temperature and average thermal sensation of users are also
obtained. Finally, the validation results of standard effective temperature indicators,
physiological equivalent temperature, and predicted mean vote of open space in Isfahan
neighborhoods showed that field perceptions differ from the results of the index
calculation in some cases, and it does not match with the real situation. In this way,
RayMan's computational program, without considering factors such as thermal
sensation and psychological factors such as behavioral adjustment, expectations,
thermal experiences, duration of presence, mental perception and so on, can be one of
the reasons for the discrepancies of the indices computation results with field
observations. The results also showed that the three indices of standard effective
temperature, physiological equivalent temperature, and predicted mean vote were
independent of each other; the behavioral independence of their data is also evident in
the thermal condition results of the selected neighborhoods. Totally, according to the
analysis of outdoor thermal comfort conditions of residential neighborhoods using
thermal indicators, it was found that the thermal comfort status of the studied
neighborhoods open spaces was not very favorable in both hot and cold seasons; but by
validating and comparing them with the results of field studies, their conditions
changed, and all the neighborhoods except Mardavij are in the comfort zone in the
warm season. Finally, the thermal comfort conditions of the selected neighborhoods
based on the above indices were presented in two hot and cold seasons, and validity
indicators were introduced to evaluate thermal comfort in Isfahan open spaces.

Key words:

Thermal comfort conditions, Residential open space, Standard effective temperature
(SET™*), Physiological equivalent temperature (PET), Predicted mean vote (PMV).



X A1l 3l et 3 (5 slare sale 4 pikd SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE
il A1 Fe o & URBANISM, Pages 129-140 129

R 95— oole

(o Hlamod gdalxo p byl b S g 0929 joili
(Ol g5 b !yl lakes 031 50lol ¢ybimmol yT 931 3590)

The Effect of the Existence and Expansion of a Cemetery on Its

Adjacent Neighborhoods
(Case study: of Imamzadeh Soltan Ebrahim Cemetery of Quchan City)

TobT 1033 (6 55 (§OLD gyt suims O] oo ke dilows

ol lasl g )b o pdy )b 16555k @, iJlol 2,6
YYAAMNYY/YA AARYIARTAR \YAAN/-#/+1] AAIRV.YERTATA

ouSe
ulfd.m u5.9 )Lo._w uw)‘)ﬁ‘ 90 Curo> 05)5‘)5) &5) Mb‘sﬁ LmuLM.J QS’LQH Olij).uc u‘9_».€-4) LAUL_M.A‘)]
sl (52508 Gy shiss a3l dnysd (50,5 hibsir ol o s Jmans ol o g 95500
I oS sl ledlos j0 a8 ol (6950 51 (S oyl g8 aual pl lalas o8ljalel ylicel )T 0Bl oo 4555 40
bl ol 1 il () diajls 4 ailiS 095 gz sloalze p S1Sb bl )l ases jo .ol 00,
@ gy il o bl Jlemen cdl Ll )T st o lie ol Gus ol 83 13 aslllas 390
ool eolazwl .\.3‘) 99 o LSUO u_i.».oS) )‘ Lbkja}Lw dju\.ﬁ 6‘).3 | o_a..f ool S)90 k}“"f) 9 6»)){)[5 ‘55'.’ Ll
wL@o sae Y S 4.».>‘o).s (o 6LQUA>L» el Le) (UA:.AM ).O.s \‘) GDJO u,oj) )‘ oola_ul l) ‘..\.u‘ ]
O (pl 30wy 5l el Caws 4l .8 )8 plaul (Jlw £ sYL oo 0 V4 50 -Fr oo ,s YA YA
3 B gl )T &l3h 138,55 Jlgmon 8l Galtisen slal pr liaasl)T 3,58 b 5929 45 ams oo oyl
a‘_;’a.\_’z.au.u.u) OMSin ‘(ul‘) O o uoj..a:- da)uu).' 9 LS"B) NS s ‘(Uol_‘> raLu‘ 0)—'5) (WS g g_id‘).v Ao
b canbion et el ol il el Fao ool ol o)lae o 5ud o8l oS aus ol (6 pmay £35S dang
o pmd g e sluad olidl o ol sladali o SKen slas )5 da s gl cogllas al old v Cole,
Iy Lad ol el cdl ¢ laowe ol Wigw o,k 5l uizen 0alSG cagec oFaus jo Lad pl cwliol ogl> 150

(gals’ slaojly
ul:>53 QL';.MU ‘).B.;.a 9 GE-*-"W Sy — solazdl 9 Gcl.o.,_'>| - é.;).d u‘)." ‘)ly.m sleal=o

s_jalili@iust.ac.ir .l ! )l 05 o)) pl oo g ple ol8iils «(g5lo 0 5 (5 lare 0aSiiils ¢ Loliwl
shokri_sh@arch.iust.ac.ir .l 1«5 oyl pl Coo § ole olKils o 5lw 0 g (5 lore 0SESNS (6 0 (S 32, 4l o)l wlits )57 (ggomils .Y



130 & URBANISM, VOL. 10, NO. 18
FALL & WINTER 2020

SCIENTIFIC JOURNAL OF IRANIAN ARCHITECTURE I 21 65w e 9 (6 jloxo (gode dy i

YaA um) 9 ).ub A a)w AR 099

I Y.

@ 255wl leal) 5l (o b o )lalaS jshiles 14
Bk 5wl ge (008 lap sl )T (3 8 4y LS
Sloalna b 5 o IS » olgise |y lglinsly] 56 Koo
(Damedids g DaeolisS Slay slaoil jo ol lgen
g e )3 83,5 ) orisno yod g (i S5
oo p sl By g bplimel T b o 2 Sta
25 )lge Jolds (igly oy ailioe o] e
EI
Ll 4 o1 Jlszed e s ol sl )T 3525 35 @
25 gol—aidl eloiz (ool gl sl
ol &) 4z 4 e o oo
O Hlgzmes EMe s Lol

o] oS Sl e
cselazl coudlS glice slal Ll ¢ (g i)

§ el Oygo 4z 4y Hlaie o aore Cong ) o solalil
S ssle ol yo anndS o Lliwl )T S, 5b «
St solad s3> g aud 5 o JSi ooljplal g ol
St e Ludd plie 4 Gezren g ol Cgane
S b blslaad S0 B8k 5l aia b e oolaul
3 sy andS )0 aS (6,95 g el po 00l el Lo i
Sl 5l 035 0l 09y o arals (gl seloix] poo ol 0
Ly lial T s 5o osily ailas 1) aindS &g, 9 ooldl
5 Eoie Slllas il ools cws 3l 095 L3 o Slas
& ygmo Slalllas dnlol jo a5 ol oo by bl ) 0590

139550 0,L51 JJgasdE N Jgu 15 5 (o p )90 43S

doddio —)
P bl zsns S 6N @l plad sl
S shol Ll 10 g 009 pl 2ol 0,90 4235 0 aS o>
OB 0,0 5 BW; slos s bLila S Tz s ols 34>y
9 Sy 00y 5l oy oo @ o9l el ongy iy Ly
Slore ar lalad ool ol T g by oo bLS | poe
o9 |y il 5T ks Colo 5l (B aS el go
Ol g s a5 Wil g s slalad alos L@Ql.';...mlj ...\.;.3‘.)‘59
i oo S ye 5 (S5 slsogs Jolbas jo 1) 845 il o
UL?;))A uso); 05M.C é; uu)b &JL Lbul_ido UJ‘ ‘57-‘).‘4 )o
soces 3525 ol L oS el Lol sl 1) L glas
aile sleg—dge 4 dm) cpl yo 00l plol glo ying
LesT (s 5 (Sam llie s Lol sl Lol S
Sy 3938059, Axwgd 35 By 5l el sal asl
Curo> w.s‘)sl R P Lm).e‘_w FEONRY u"f‘—"“f u.cla
s 1 o9 o yogeS o slol al3dl g 355 argiay
S50 s Sloas plgis & gyl 5 28 gt
GhAeS i ilie 35l 4 gs—S9e (nl el o
aibaiz woas slayliwsl )] olo! PSNRT sla bl

Ailos pdyoBalond gl y5 oS

Table 1: Previous studies related to Cemeteries

The contents are stated The authors’ names Year

In a study entitled “The Impact of Cemeteries on the Environment and Public Health”, they Ugisik and
I 1998

addressed this issue. Rushbrook

In a study entitled “Cemetery Placement Strategies in Cities of the Country”, the researcher
first reviews cemeteries plans for comprehensive urban plans and then describes Ahmad Farhadipour 2009
cemeteries location criteria and the different stages of defining and applying layers.

In an article titled “Environmental and legislative aspects concerning existing and new .

e . . . . - Arnold Santarsiero et
cemetery planning «, the environmental factors of Cemeteries and in particular the impact al 2000
of burial methods on them are discussed. ’
In an article entitled “ Planning for the disposal of the dead “ the researchers have addressed
this issue and believe that just as planners plan for the living in the city, proper planning
must be done for the dead.

In the article "Integrating AHP Model and 1O Logic into GIS for New Urban Equipment

Placement", Hierarchical analysis (AHP) Model and (Index Overlay) Logic using GIS

were combined to present a model for urban equipment location including cemeteries in ~ Habibi and Koohsari 2011
the city. This model is then applied to the city of Sanandaj to select the most suitable

construction site for cemeteries.

In an article entitled "How to Improve the Status of Cemeteries in the Socio-Cultural
Dimensions of Sustainable Urban Development in Iran", they first focus on the cultural
aspect of sustainable development. Then, with an understanding of the social and cultural
role of cemeteries in the city, along with awareness of the social, cultural and

Basmajian and

Coutts 2010

Saeed Haghir and

Yalda Shoohani zad 2011
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The contents are stated The authors’ names Year

environmental aspects of sustainable development, they have discussed ways to promote
the role of cemeteries in Iranian cities towards achieving sustainable development.

In the study "Role of Environmental Characteristics In Optimum Location of Regional

Cemetery in The Functional Urban Area Compact of Nour -Royan- Izadshahr, Mazandaran

Province ", the researchers investigate the role of environmental factors in determining Ismaili et al. 2011
optimal location of regional cemeteries in Noor-Royan-Izadshahr practical urban areas,

Mazandaran province.

In a study entitled, “Multi criteria decision making based on DEMATEL and ANP
techniques to select the optimum location for cemeteries, Isfahan City, Iran” the social, Taheri et al.
economic and environmental criteria are considered for locating cemeteries.

2013
(2014)

In a study titled "The Study of the Process of Matching Tombs and Monuments with

Iranian-Islamic Culture”, the researchers have addressed the fact that there was no

significant tradition of tombs before Islam, but with the advent of Islam, this type of

architecture gradually entered the architectural cycle, which is in terms of importance and ~ Goodarzi, Ghaffari
number are after mosques.. The earliest tombs in Iran were domed rectangular buildings, Nikkho

but by the end of the fourth century AH. they gained their image despite the towering

tombs, and it was in the Seljuk era this form was the dominated form. The tombs were

built and evolved in every era inspired by the earlier period.

2014

In an article entitled “Urban cemetery planning and the conflicting role of local and
regional interests” through a case study of four areas, they have examined the past and
present problems of planning Australian Sydney cities, and have finally concluded that a
concurrent view of regional interests must be made, and there are different expectations
and plans for the type of cemeteries.

P.j. Davies; G.

Bennett 2015

In the study "Evaluation of Necessity of Environmental Impact Assessment of Cemeteries
", investigated the necessity of evaluating environmental impacts of cemeteries has. Been Avishan et al. 2015
investigated.

The article Planning and Development of Tourism in the Historic, Cultural and Religious
Takht Foolad Cemeteries” deals with the planning and development of tourism in the Zahedi et al. 2015
historical, cultural and religious Takht Foolad.

In an article titled “City cemeteries as cultural attractions Towards an understanding of
foreign visitors’ attitude at the National Graveyard in Budapest” ", the researcher aims to
relocate urban cemeteries in tourism offerings and demonstrates their value as cultural
tourism products that can enrich the experience of visitors.

Brigitta Pécsek 2015

In a study called “Vertical cemeteries”, it has been asked whether Vertical cemeteries are

suitable for burying the dead in urban areas. Wahyu P. Hariyono 2015

In an article entitled “Place For Death, Reconnaissance Potential Area For Cemetery In
Shiraz”, the criteria needed to locate and adaptation to the measures mentioned above in
line with Shiraz urban complex design is investigated and is identified via weighted
combinations of relevant layers..

Goli et al. 2016

In a study entitled “Using Fuzzy Logic Functions in GIS for Site Selection of Urban  Gholam Ali Khmer
Cemeteries in Pars Abad (Ardebil Province)” sue to insufficient capacity of existing and Vahid Pasbhan 2016
cemeteries, the new cemetery locating has been done by fuzzy logic in Arc GIS format. Isalou

In the study " Cultural and Social Landscapes of Milan Monumental Cemetery Based on

an Urban Public Open Space Approach " examines the cultural and social landscapes of ~ Behzad Masodiasl 2016
Milan cemeteries with urban open space approach

In the article “Using Fuzzy Delphi Analytic Hierarchy Process and Geographic

Information System in Cemetery Site selection (GIS)(Case Study: Likak City)”’the Rezai et al. 2018
cemetery has been located using Fuzzy Delphi Analytical Hierarchy and GIS.

The article "Principles of Architecture of Tombs in Iran™ points to some of the common

principles of tomb architecture in spite of the fundamental differences in different periods, = Massoudi asl et al. 2018
forms, and roles.
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Fig. 1 Location of Sultan Ebrahim's Imamzadeh and cemeteries Existing Status and Extension Range(Source:
Satellite Image, 2018: September)
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Introduction and Statement of the problem: Having a space for keeping humans’
soul-less bodies in towns creates spaces called cemeteries that was respected in the past
and existed in the main structure of the city because the connection between the world
of the living and the dead was much greater. Today, because of fear of death and lack
of connection between cities and cemeteries, these spaces are known as rejected spaces.
The importance of the cemeteries space is to the extent that some scholars consider the
beginning of sedentismto bury the dead and build the cemeteries in a specific place.
Cemeteries as the ultimate home of human beings are among the urban spaces where
citizens find themselves at the intersection of life and death. The design of these places
should strive to create a suitable environment that will heal citizens and provide them
with reflective space in addition to bury the dead. However, much of the studies in this
area have focused on issues such as the location of cemeteries and their cultural and
historical landscapes and less on the impact of cemeteries on the surrounding context.
Population growth, in turn, increases mortality rates. Therefore, more tombs and
cemeteries are needed as municipal services. This is possible in a variety of ways, such
as extending the old cemeteries, creating new cemeteries, making graves multi-level
and increasing their number.

Goals: One of the ways to meet the need for graves is the expansion of the old
cemeteries and the direct and indirect impact of cemeteries on the whole city or its
neighboring neighborhoods, in the short and long term, must be investigated. The
present research seeks to investigate the effects of cemeteries on their adjacent texture
in terms of various physical, social, economic, environmental, landscape, etc.
dimensions.

Methodology: The current research is applied in terms of type and the method used is
qualitative, Delphi technique in two rounds was used to compute the indices. At first,
using Delphi method (10 experts), the important indicators in assessing the effects of
cemeteries on adjacent tissue were examined, then 21 in-depth random interviews with
residents and business districts (including 52% men, 48% women and 43% between

39- 20, 38% between 59-40 and 19% over 60 years) were done.

Conclusion: Imamzadeh Soltan Ebrahim cemetery near Quchan City was selected as
the case study. The research findings show that the existence or expansion of the
cemetery affects different dimensions of the adjacent neighborhoods. The effects of the
cemeteries are mainly manifested as traffic and access problems; psychological
problems; fear and insecurity, especially among women; as well as environmental
problems such as unpleasant smell, noise caused by traffic, and visual uniformity. The
residents’ views also affect these issues: if they live in this space from childhood, they
will not leave the site and land prices will not change much; but if people find this
environment as an isolated place, they will try to leave the environment and the area
will be vacant. Therefore, urban planners should pay attention to the appropriate
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distance of the cemeteries from the residential buildings to reduce the neighboring
residents’ problems. Some services may also be modified due to the residents’ needs,
or new services may be created. The spread of cemeteries may affect the performance
and efficiency of some land uses, for example, sales and income will fluctuate.
Therefore, the performance of under-effect land uses, especially their economic
performance, should be examined to minimize the damage to the surrounding
businessmen. Meanwhile, the radius of access to important uses should be re-calculated
in order to better answer the neighborhood residents’ needs. Creating a calm
atmosphere and reducing the sense of fear and insecurity by creating a safe environment
also may modify the residents’ attitudes towards the afterlife (The Cemeteries next to
the Imamzadeh give more comfort to the surrounding residents and visitors because of
the religious beliefs of the people, and because of the historical nature of the
imamzadehs, historical building issues should also be considered.) It sould decrease the
mental turmoil of the visitors by creating interesting scenery and visual variety. The
cemetery planning must prevent environmental problems by keeping proper distance
and prevent contamination of water, soil, etc. The placement and extension of
cemeteries should also be such that the dominant wind from its side should not be
toward the particularly residential regions. In addition, the deployment of protective
green space is another consideration that should be taken into account when planning
Cemeteries. By providing a scenic environment, planners should also try to connect this
environment with the surrounding texture and create a more interactive space, as they
did in the past.

Key words:

Adjacent neighborhood, Physical-socioeconomic, Environmental and landscape
effects, Cemetery of Quchan.
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Table 1: Viewpoints of scholars and stylists on the natural landscape and human-nature relationship
Scholars Views

A landscape separated from cultural influences, a landscape without any human
activity (Ferdinands, 2004)

A landscape far from the slightest impact of human activities; the increasing age of
landscape development history leading to less difference between nature and culture;
man being part of the surrounding environment; “nature, culture, man” (Bell, 2003:
307)

Does not consider any difference between natural and artificial landscape (Scazzosi,
2003: 56)

Not containing any artificial or man-made phenomenon (Soltanzadeh, 2012)

Ferdinands

Simon Bell

Scazzosi

Hossein Soltanzadeh

The landscape is a history to be narrated which expresses the human-environment

Seyyed Amir Mansouri relationship over time; “human and nature” (Mansouri, 2005)

The physical formation of architecture, derived from natural environments (Falamaki,
2008)

The balance between the city and its surrounding environment; interconnection with
nature; coordination between human and his activities and nature (Falamki, 2007)

Tom Turner

Kenzo Tange

The mutual impact of natural-physical environment, social and human environment,
and economic environment on one another, and integration of special functional
spaces with each other (Falamaki, 2007: 99)

“A future for the past” and "a past for the future” for historical landscapes and textures
(Habibi, Maghsoudi, 2005: 196)

Mohammad Mansour
Falamaki

Seyyed Mohsen Habibi
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Human

Environment

Nature

Culture

Fig. 1 The relationship between human, culture, and nature
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Table 2: Natural processes of the valuable city; conservation and revitalization; and the methods of revitalization

Types of natural systems

Theoretical foundations

Revitalization method

Natural systems with service
function
Natural systems with
spiritual value

The ecological function of the city
and community health
Physical visualization of meanings
and mentality of a nation

To be preserved and revitalized as it is

Results in immortalization of
collective memories

The turbulence of human

management activities; the most
pessimistic state: the result of
human criminal negligence;
the most optimistic state: the result
of unforgivable human negligence

Natural systems at risk

Requiring urgent protective measures
Interventional repairs to modify the
damaged quality
Revitalization and restoration
operation of natural elements
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Table 3: Specialized meetings and charters and declarations on natural landscapes between 1964 and 2014

Title

Main features Date Place

Vancouver Charter, 1953

Venice Resolution (Habibi,
Maghsoudi, 2005)
Recommendation on
Preservation of the Beauty
and Characteristics of
Landscapes and Sites
(Habibi, Maghsoudi, 2005)

- Preservation of natural landscapes and undeveloped lands

- Natural landscapes having cultural and historical value

- Including urban and rural spaces

- Preservation and protection of the beauty of landscapes and sites

Vancouver,
Canada
Venice,

Italy

1953

1964

- Protection of the beauty and features of the complex and landscapes
of urban and rural environments
- Modernization taking into account the aesthetic dimension

1962
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Con?\;le;;hizt?c?ir,nso(()g?blbh - Preservation of the organs and structure of the city 1972 Rome, Italy
Convention for Protection
of the World’s Cultural and - Human evolution with his natural environment 1972 Paris
Natural Heritage (Habibi, - The most outstanding natural phenomena with aesthetic importance
Maghsoudi, 2005)
Nairobi Recommendation,

Preservation and - Revitalization of historic centers Warsaw
Contemporary Role of - Emphasis on the totality and integrity of historical areas and their 1976 S
Co p - . Nairobi

Historical Areas (Habibi, surrounding environment

Maghsoudi, 2005)

Washington Charter, the

Charter for Protection of - The relationship between buildings and green and open spaces Washington

Historic Cities and Urban - The relationship between city or urban area and its surrounding 1987 DC
Avreas (Habibi, Maghsoudi,  environment, either natural or man-made

2005)
Brazil's first ICOMOS

seminar on preservation and Caring for and revitalization of historic centers (natural environment Itaipava,

revitalization of historical . . 1987 -

L and living Environment) Brazil
centers (Habibi,

Maghsoudi, 2005)

The EECONET - Preservation of Europe’s natural heritage toward an environmental

Declaration, 1994 network 1994 Maastricht

(EECONET Declaration, - Use of governmental entities and non-governmental organizations
1994) and individuals to preserve the natural landscape of Europe
- The very important status of social values
- All urban and rural territory
- Maintenance and organization and revitalization of the landscape
European Landscape - People’s participation in the future of daily life landscapes 2000 Europe
Convention, 2000 - Interaction of natural and human components P
- Formation of cultural, ecological, social, and environmental grounds
- Proper preservation, management, and planning of landscape as an
important responsibility for all sections of society
- Social, cultural, spiritual, environmental, and economic factors
Oxforq Landscape - A vital element in the quality of life of all people and their sense of Oxford,
Declaration (ICOMOS, local identi 2000 Enaland
2000) ocal identity ) nglan
- The ancient interaction between people and land
- Preservation of the natural environment and the built heritage
- Design for pedestrians and cars
. - Taking into account the social interactions of residents and urban
Charter of New Urbanism, spaces in providing services to people and institutions of societ August
2000(New Urbanism, 2000) P proviaing Services fo peop : y 2000
- Street and building design to enhance a safe environment
- Preservation and redevelopment of historic buildings and areas and
landscapes for continuity and interaction of urban community
Vienna Memorandum,
World Heritage and - A comprehensive look at the historic city and seeing it and its
Contemporary Architecture,  surrounding environment as a unified whole 2005 Vienna,
Management of Historic - Including buildings, structure and open space, in the context of the Austria
Urban Landscape (Vienna  natural environment and living environment
Memorandum, 2005)

Xian Declaration,

Protection of the
environments around - Preservation of cultural heritage in the changing urban and natural

heritage structures, sites, landscapes October Xian China
and areas, approved by the - Including historic cities or urban natural landscapes, marine natural 21, 2005 '
15" ICOMOS General landscapes, cultural routes
Assembly (Cheraghchi,
2012)
Scotland’s Landscape
Charter, 2010 - Use of communities, managers, developers, local authorities, January Scotland
(Scotland’s Landscape, governmental agencies, and historic organizations 31,2011
2010)
Fl . - Concerning about destruction of landscapes due to urbanization,
orence Declaration on . A
industrialization and the dangers resulted by global changes
Landscape, 2012 - .
- - The relationship between people and ecology 2012 Florence
(Florence Declaration, -1 It f landscape as a teaching tool to promote knowledge and
2012) - Importance o p aching promote | g
increase awareness of cultural diversity and local identity
Declaration First Fox River - Enhancing and extending the relationship between people and natural ~ March 22,  Burlington,
Summit, 2013, landscapes 2013 Wisconsin
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Appreciation of Success
and Addressing of Common
Challenges
(Declaration First Fox River
Summit, 2013)

Mediterranean

- An integrated approach to water resources management

- Considering water supply needs for human and environmental
communities

- Regional planning and local implementation

- Promotion of improvement of landscapes and quality of life of
residents

Landscape Charter, 2013 - Residential areas and their surrounding environment, farms, rivers, May 8, Asi
. sia
(Mediterranean natural landscapes 2013
Landscape, 2013) - Maintaining management and promotion of natural landscapes in
rural Mediterranean areas
The Landscape Declaration,
2013, Approved in the - Landscapes including people and nations
Conference on National - The landscape of an area as a result of the interaction of natural and  September Northern
Parks of England human factors 2013 New York
(The Landscape - Public participation in decision making
Declaration, 2013)
Nairobi Declaration, 2014,
p _The Third Inter- - Improvement and revitalization of destroyed lands within the September
arliamentary Hearing on £ . R 30-
Forests for People ramework of integrated landscape approach taking into account October 3 Kenya
SV P natural resources '
(Nairobi Declaration, 2014
2014,)
Northern Ireland's - Ensuring a sense of place in all decision makings about landscapes
Landscape Charter, 2014 and the role of empowerment of local people January Northern
(Northern Ireland's - National identity and sense of belonging to a place and shaping the 2014 Ireland
Landscape, 2014) future of landscapes
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Table 4: Review of domestic and foreign experiences

Project name

Designer

Goals

Function

Image

Zayandeh Rood
Beach (Isfahan)

Dry River
(Tabriz)

Zarjub and Gohar-
rood Rivers
(Rasht)

Cheonggyecheon
River
(Seoul)

Beniules Canals
(Spain)

Manzanares River
(Spain)

Farnahad
Consulting
Engineers

Parhas et al.
Consulting
Engineers

Local landscape
architects and
military force

engineers

Joseph Miyas

Jouras and Burgos
Garrido; Office of
Burgos and Garrido
Rubio and Alvarez
Sala (Porras & La
Casta) and Lacarsa
(West & Garrido)

- Coordination between
natural and artificial
elements
- Separation of pedestrian
and automobile
movement
- Diversity of individual,
family and social spaces

- Its presence throughout
the city in both motion
and stillness states

- Revitalization of values
of natural and ecological
environment
- Emphasis on
participation and
management in
realization of
organization and
revitalization

- Revitalization of the
area
- Modern and advanced
urban respect for the
city’s natural and
historical values

- Revitalization of public
pedestrian areas and
main and old canals

- Socially responding to
urban identity
- Stimulating a high
capacity of pedestrian
life in the city
- Revitalization of the
whole city center space
of Madrid

Recreational-
leisure

An active corridor
in the form of a
linear park and

leisure center with

a social approach
(green space and
social space)

The attractive and
lively public arena

Pedestrian-
oriented

Pedestrian-
oriented

Pedestrian-
oriented
Park and green
space on a major
scale

Zayandeh Rood Beach, Marnan
Historic Bridge (Irna, 2015)

The former location of the middle
river bed of Tabriz, natural river-
valley of the city remaining in the
form of an artificial canal of the
obsolete surrounding texture
(Mojtahedi, 2010)

Detailed Plan (Parhas et al.
Consulting Engineers, 2007)

Cheonggyecheon River
(gettyimages, 2009)

T
17 | P
_

The public view of the
neighborhood center after
completion of the revitalization plan

(Miyas, 2011)

B

Aerial view of the riverside before
and after the project implementation
(aasarchitecture, 2012)
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2013)
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Table 5: The recommended principles, policies, and strategies to deal with landscapes, textures, and ancient

urban complexes

Goals Organizing
and
revitalizing
urban
environment
Intervention theories

Principles

Physical policies

Instructions

Modes of action

- Improvement of physical-spatial organization of the ancient texture; improvement of function with
respect to the old physic and improvement of the physic and living conditions of the residents;

- Improvement of historical monuments (modernization of natural habitats, gardens, and historic
buildings);

- Preservation of historical body along with improvement of an urban environment

- Emphasis on the urban landscape to preserve the face, appearance, and general landscape of ancient
urban spaces;

- preservation of the identity and structure of historical monuments;

- Emphasis on historical value and aesthetic value of ancient spaces;

- Improvement of the functional role of ancient urban spaces;

- Revitalization of historical textures from various aspects with an emphasis on physical-spatial evolution
and continuity;

- Emphasis on the presence of contemporary form and function in the texture of historical cities

- International cooperation on historical and natural habitats;

- Preservation of the face and appearance and general landscape of buildings;

- Preservation of the organs and structure of the ancient city;

- Encouraging the owners to preserve the natural historical buildings, complexes, and landscapes through
providing loans, development of encouraging laws and regulations, and specialized technical support;

- Detailed understanding of the status quo for defining the degree of adaptability of form, activity, and
space;

- Interconnection and coordination with the surrounding environment with regard to consistency,
diversity, plurality, human scale, adaptation to the status quo, contradiction and contrast, symbolism, and
definition in the text;

- Prevention of relocation of native residents in the ancient texture of the city

- Improvement and renovation of old historic buildings;

- Preservation of the valuable face, appearance, and body of the historic city to enhance the quality and
identity of urban landscapes;

- Strengthening the structure of the ancient city and its public spaces;

- Defining and strengthening of pedestrian networks in relation to the city’s main structure and promotion
of pedestrian movement and allocation to pedestrian traffic;

- Conversion of lost spaces into public and open spaces and green space;

- Determination of land uses based on contemporary needs

- Creation of designed green spaces

- Determination of the scope of intervention in the landscape or texture of the city;

- Destruction of building around the historic monuments that are not in harmony with the environment

- Improvement (short-term), renovation (Medium-term), and Reconstruction (long-term)
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River as a defense,
residential and commercial
axis

River as an urban
texture connected
to the city structure

River as the
coordinator
between natural

River as a part of structure
of the city and
neighborhoods

River in the role of
agricultural, drinking, and
functional uses
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Fig. 2 Development of the theoretical framework of the study
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INTERACTION BETWEEN HUMAN AND THE
NATURAL ENVIRONMENT;

(5. )

Fig. 5 Matching

routes on the map of 1956 and the new
GIS map of Amol

Fig. 7 Wavelike shape of the
river
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Fig. 4 Center of
neighborhoods and crossing
of Shahr-roud River from
across these neighborhoods
in the old texture

Fig. 3 Aerial image analysis of 1956

and the presence of Shahr-roud River

(based on the map of the State
Mapping Organization)

Fig. 6 River of Amol Shahr-roud (Research and Construction Consulting

Engineers, Amol Detailed Plan, 2006)
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Fig 8: Prominent elements of natural axis area
Table 6: Landscape, goals, strategy, policy, and guidelines for designing the natural axis of the River of Amol
Shahr-roud
System Perspective Major goals Minor goals Strategy Policy Actions
Revitalization of - Extracting the river as a - Revitalization of
spatial structure and historical layer and part - Revitalization of historic buildings
historical elements of of Amol’s identity and - e and giving them a
- PR nightly life in the LS
neighborhoods have equipping it as an . function in order
5 ; margin of the .
been accomplished ecological and urban . to revive them
. . o natural dead axis .
through interventions transit axis and - Strengthening the - Turning of
that have an expanding the spaces g "9 Khaneh Malek
. L role of prominent . - .
architectural style around it into into a music café
] - - . . elements .
consistent with the multipurpose, public - Creation of . T - Turning of
N - S - Inviting the - Revitalization of -
. historical identity of spaces satisfying the spaces for o R Khaneh Parviz
Physical - - citizens to be combinative and L
the neighborhoods. needs of people of the service - Darzi into a
: . present functional urban .
Improvement of city provision complexes (urban library
environmental - Presence of various plex - Turning of a
. . . . spaces) in order to
quality, proper social groups, including destructed house
- L . expand and -
infrastructures citizens, tourists, continue the into a restaurant
(personal car transport peasants, and the - Turning of a
! . structure of the
system), entry of surrounding tribes ; non-used house
. - texture in the .
complementary - Strengthening the city’s surrounding areas under which the
tourism service structure and organizing Y river passes, into a
functions, and regulating the tourism house
revitalization of neighborhoods along the ) - Strengthening
Shahr-roud River and Shahr-roud River path . and creation of
. . A Strengthening .
consideration of the - Revitalization of the . ; open and public
] - h L the identity of .
river and its passing historic texture of Shahr- - spaces of the city
: - the ancient
through four old roud river with an as a place for the
. texture and -
Amol neighborhoods approach to natural - Sense of . formation of
. - L creation of an . . .
Social have turned it to a landscape and belonging in - citizenship - Bicycle route
; R het attractive ] .
suitable place for neighborhood-based the citizens relations and civil
« : : - character and :
spending leisure renovation” such that life

time”, “Life”,
“pedestrian route” and
“a strong green axis”.
Harmonious use of

residents of the
neighborhoods around
Shahr-roud River will
keep pace with the

strengthening
a sense of
belonging in
citizens

- development of
service functions
to develop social
life in the texture
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Environmental

contemporary
architecture in a wide
context of preserved
and repaired historical
architecture has given
a unique physical
landscape and
character to this
natural axis, and also
has led to turning the
river into the most
favorable
environmental and
recreational organ of
the city of Amol and
enjoying it as an
attractive and lively
public arena in
combination with the
city structure.

project and the value-
added resulting from
implementation of the
plan will be given to the
native inhabitants of the
place which will lead to
preservation of local
identity.

- Existence of

- Existence of
places for family
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citizens space for great
gatherings
- Encouragement
- Creation of a to establish margin
set of seeds park .

. - Creation of
and green - Prevention of multiole small
spaces in destruction of P d

coordination plant coverage as a green and open
- - Astrong - spaces and
with urban result of margin .
presence of - organizing them
scale and building AT
- natural : - Revitalization of
strengthening - Preservation of .
elements . the park beside
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preservation measures o
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Table 7: Revitalization components and their defining indices

Natural landscape
revitalization

The main considerations and strategies in systemizing
the riverside

The defining indicators of
natural landscape
revitalization based on

capitals each component
- Wavelike formation of the river as the axis giving cohesion
to the environment Linear and wavelike
- Selection of the river as the main axis of the plan .
Co . . L P formation
- Designing a linear green margin for the river in order to
Physical strengthen the axis

- Defining the way people are present in the riverside spaces

in a way that is appropriate for the residents and the passershy
- Creation of physical and social security for the comfort of

the residents

Spatial hierarchy
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Social

- Creation of green routes for walking, running, biking, and
Playing

- Prevention of entrance of motor vehicles except at specific
times and hours of the day and night

- The need to create recreational, cultural, and social spaces
- Creation of safe and secure infrastructures for the happy
presence of families in parts of the green route

- Creation of opportunities for people to talk and build social
relationships

- Establishment of a systematic planting system based on

Pedestrian route

Public facilities

indigenous patterns

Environmental - Biological capabilities

- Controlling the quality of water and preventing changes in

its nature

Integration

Sustainability

- Revitalization of the river and the gardens around it
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Iranians have realized the value of human-nature relationships within cities for
thousands of years and have been pioneers in creating this relationship. That is to say,
simultaneous with human settlements in fixed locations and emergence of cities, the
nature of those areas in general, and in particular, the land, surface waters (rivers, lakes,
marshes, and ponds) and groundwater were exploited and transformed. The advent of
the European Industrial Revolution and its following evolutions in the 19" and 20%
centuries led to major changes in people’s lifestyles, as a result of which, human being,
thinking to domination over nature and exploitation of it, started to destruct the nature
and over time, these changes became more intense such that land became an economic
commodity. In the present century also, due to the growth of urbanization and
intensification of changes in the way human beings think about nature, the long-
standing equilibrium of man and nature has tended toward human’s dominance over
nature. However, since a few decades ago, the need for a change in attitude toward
nature was emphasized; that is, the shift in attitude toward the earth from perceiving it
as a commodity for human use and benefit to perceiving nature and landscape as a
matter of particular values and restoration of the sense of connection between human
being and the earth on which it lives. In other words, today human beings believe in
their adaptation to nature in the framework of environmental sustainability and
maintenance as access to open and green spaces is the key to human health.

The rapid growth of suburbs due to uncontrolled constructions, population growth,
rapid suburban changes, and increased urban wastes and industrial wastes are all threats
that endanger the planet and the future of human life, some of its symptoms are already
present which have emerged as destructive changes, increased natural disasters, and
climate change. With the trend that today’s human is following, many habitats will soon
be destroyed by human activities and all of the human cultural heritage which is part of
the natural environment will be destroyed. These undesirable changes and
consequences are the results of the inaccurate method of designing and constructing
separated from the natural substrate and in line with destroying it. The balance between
man and nature was governed by nature. In the 19™ century, with the rapid development
of technology and the subsequent increase in urbanization process destroyed the long-
standing equilibrium of human and nature. So, by reflecting on the relationship between
man and nature throughout history and the process of human domination over it,




159

solutions can be found to adapt the constructions to the environment and landscape and
to prevent the current acceleration toward the destruction of cultural-natural diversity.
Natural elements are part of the natural landscape that arises as a result of the overlap
and interaction between human and nature. Thus, the revitalization of urban space and
its main structure provides the basis for growth and is as a lever for urban development.
Natural elements are part of the natural landscape that arises as a result of the overlap
and interaction between human and nature. Since natural elements have multiple
functions such as creation of social spaces, visual and environmental richness, creation
of a sense of belonging to the place, environmental utility, and so on, therefore,
restoration and revitalization of natural landscapes in the city are very important. This
issue would be more important in urban rivers located in the northern regions of Iran
due to their special role and functions. The river of Amol Shahr-roud, which flows from
the historical sites of Amol city, is one of the most prominent natural resources of the
historical city of Amol which plays an important role in the formation of the historic
city of Amol and its districts. The main purpose of the present study is to achieve some
principles, strategies, and solutions for revitalizing the natural landscape of urban rivers
especially regarding the case study, the River of Amol Shahr-roud such that it can
establish a positive interaction between users and the natural environment in physical,
functional and environmental aspects. The present study was done in descriptive-
analytical method and library documents and field method (use of satellite images, etc.)
were used to collect the data. The successful domestic and foreign experiences and the
principles of its application to the interaction between human and nature in these cities
have also been analyzed. The results show that if it is possible to recreate the role of
Amol Shahr-Roud as an effective element on quality of urban landscape by
revitalization of the unusable spaces in the route and the Amol Shahr-Roud river walls
along the route, it will be possible to take advantage from this river that is spread from
the north to the south of the city to respond to the needs and activities of the city people.
This study also indicates that the River of Amol Shahr-roud as a domestic river plays
an important role in physical landscape, and social and environmental life of the texture
of ancient neighborhoods which are recognized as physical, social, and environmental
capitals of the natural landscape of the city and affect so much on linear and flexural
formation, spatial hierarchy, walking routes, public facilities, integration of
environmental elements, and ecological sustainability of the environment and its
ecosystem.

Key words:

Revitalization, Historical structure of city, Landscape of urban rivers, River of Amol
Shahr-roud.
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Table 1: Levels of urban landscape perception (Source: Knoll, 2001: 228-222 and Buquio, 2000: 13)

Urban
Landscape
Perception

Description

Perceptual
Level

Expressive
Level

Symptomatic
Level

Symbolic
Level

At this level, the observer collects information through the senses, allowing for the identification of
individual elements and complex structures, as well as the overall composition of the landscape. The
process of cognition helps to create an idea of what is potentially possible around it.

At this level, the aesthetic recognition of information gathered from the prior level emerges through
emotions and represents individuals' beliefs about space. For example, by observing attractive
landscapes, the viewer is admired. When we add to the environment around the emotional component
that we have experienced before, this level emerges in a way that arouses a particular feeling.

At this level the physical characteristics of the elements perceived at the previous level are referred to
the observer's background. Some are known as a mark or a sign of what has been stored in memory. So
the stronger the observer memory and the more information it contains, the greater the likelihood of
this matching.

At this level of the aesthetic understanding of the objective phenomena of the urban landscape, another
phenomenon emerges. One’s reaction to the artificial or natural environment can be preferable as better,
more beautiful, worse, and descriptive as good, undesirable, and so on. Also, idealistic and pure ideas,
and imagery of what is perceived are optionally formed in the observer's mind.
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Fig. 1 The Expansion Process of Environmental Perception and Urban Space Perception Levels
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Fig. 2 The concept of the sidewalk room and the four planes of the streetscape

Table 2: Levels of the concept of planes of sidewalk room in the streetscape

Constituent

Planes Description

This plane is the most important part of the streetscape and the concept of the sidewalk room,

which attracts the most attention from those in the space and consequently generates a variety of

Active Frontage behavioral responses and activities. The ground level is physically like a haunted man with the

Plane greatest burden (Arnheim, 2007: 65). Involving citizens and creating visual appeal, emphasizing

the hierarchy of iconic elements and buildings, Providing the requirements of the public space,
etc. are among the primary goals of this approach (Crawford et al, 2015: 201- 202).

Vertical extension of the active frontage plane can be seen on the canopy plane, including the

upper floors of the ground floor, visible from the sidewalk, the protrusions of buildings, parasols

and other physical elements that somehow traverse shadows the surface of the pavement. Elements

such as awnings, porches and columns attached to the street wall also including to this level. Under

Canopy Plane
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Roadside Plane

Ground Plane

normal circumstances, this level of perception is fully achieved when the observer is within a
certain distance from the wall.

It includes a vertical green space, a beacon, signs and fagade on the opposite side of the street.
Elements at this plane for the sidewalk are considered as creating a defining wall. Proper layout
of vertical elements, natural landscape design, attention to location of signs in a way that creates
spatial order and avoid visual disturbances are the hallmarks of surface design. Urban green space
has a direct relationship with people's perception of space diversity, unity and attractiveness
(Cooper et al, 2013: 43) and, in addition to creating a favorable climate, it provides for more
people's presence and persistence in space (Weber et al., 2014: 205).

It also consists of urban furniture mounted on the sidewalk, the base of the greenery and gardens,
the flooring, and the signs on it. The ease of traffic for space users depends largely on the quality
of this plane. Citizens will be welcomed if the useful sidewalk width has adequate flooring as well

as unevenness and abrupt surface differences.
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Fig. 3 Components of active frontages plane in streetscape
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Fig. 4 Conceptual model of research on the perception of active frontages in streetscape
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Fig. 5 Research methodology of assessment of the perception of active frontages in streetscape
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Fig. 6 Khayyam Street along with Vesal Street form a stretch that can serve as the boundary between the two
'beginner' and 'lateral’ middle fabrics (Map of Shiraz 1326, Army Headquarters Geographical Center)
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Fig. 7 The Role of Khayyam Street in the growth of developing main structure of Shiraz by decade 1330 (Source:
National Iranian Library and Documentation Center)
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1stSeq.

Scale: 1.50000

Table 3: Components, subcomponents, and indicators of Khayyam streetscape perception

Factor Sub factor

index

Land Use and
Activity System

Functional

Behavior Patterns

Identity and
historical
backgrounds

Contextual

How to mix land uses and
activities
Deploy complementary activities
adjacent to each other
Determination of active and
passive frontages for use
Determine activities with instant
discharge
Highlighted activities
Examine clients' behavior
patterns and categorization

Identify people's movement path

Investigating the development of
streetscape
Recognition of elements of
existing historical value

Outdated and memaorable uses
and activities

A variety of primary and supportive
activities

Compatibility of land uses and activities

Determine applications with Activity
overflow
Examine the type of activities by type
and formal and informal
Social Groups Referenced
Determine the percentage of voluntary,
compulsory and social activities
Investigation of population density at
different time intervals
A street-based space organization in the
minds of residents and business people

Valuable elements and sensory spaces

The importance of the street at the
district and city level and the impact of
its perception on the evaluation of middle
and urban context
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Comfort and

convenience

Practical .
qualities of safety and security
urban
design
Legibility and
mental image
Accessibility and
communication
Timeliness
Transparency
Sensory richness
Order and unity
Aesthetic
qualities of
urban Complexity, color,
design texture and

materials

Hierarchy and
Sequence

Human scale and
enclosure

The convenience of hiking

Consider the proper width of the person
through the decking

moving the wheelchair
Assign enough useful width to the
walking path
Preparation a space for drink water and
sanitation within walking distance
Consider arrangements for sheltering
from the sun and rain

Pause and rest spaces

Appropriate slope path

Ruggedness and smoothness of
surfaces and ramp mounting
The impact of high-rise
buildings on the surrounding
area
Lack of places and points
unprotected and blind
Quality of pedestrian and cab
lighting

Utilizing climate-friendly materials in
urban furniture design and flooring

Installation of traffic signs and
equipment on the street
Use scaffolding and shielding in required

places
Safety of the disabled and The strength of the facade adjacent to the
physically handicapped track

Shorten distances at intersections
limiting The number of
intersections

Crime rates in area
The amount of streetscape seen by other
users
Physical separation of footpaths and
cavalry
Number of front yards of buildings,
number of squares and parks
The number of buildings that do not have
a rectangular upper section
Sense of legibility and orientation at
street intersections
Appropriate communication with
surrounding areas and the number of
dead end routes
Interconnection of driving, pedestrian
and bicycle routes from origin to

destination
Definition of street entrances and exits

The quality of nightlife on the Mode of operation and distribution and
street number of active users per night
The ratio of transparent windows  The proportion of buildings that can be
and openings on the ground floor viewed in any way
The ratio of transparent first-floor windows and openings and basements
Quality of hearing sense motives The quality of smelling sense motives
The quality of tactile sense motives
Number of frontage panels on The extent to which Gestalt principles
one side of the street are applied to buildings
The type of components used in Clear vertical and horizontal fagade
the fagade rhythms
Similarity of adjacent units to each other
Number of prevailing colors in Number of different materials and
existing buildings textures used in the facade
Number of articulated buildings Variety in ownership and territories

Number of pop-ups_that vary In Suitable combination of different colors
form and size

Static and dynamic spaces along Khayyam Street

Functional hierarchy Structural hierarchy
Properties of street walls Height of buildings

Walkway alignment required

Sound level

Number of natural landscape
elements
Conformity of user platform
with user nature

The quantity and quality of
parking on the street

Distance from street to nearest
public transport station

. Number of porches, awnings and other
Sky proportions
roof elements
Proportions of the elements of Ground floor proportions of buildings
the sidewalk

and windows
The number of consoles and balconies and the extent of the upper floors in

the street facade
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Fig. 10 Comparison of the final score of integrated
analysis of each of the components and qualities of
urban design in Khayyam Streetscape
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M final score 4.04 341 4.27

Fig. 9 Comparison of the final score of the integrated
analysis of each of the Khayyam Street sequences
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Fig. 11 Strategies and priorities implementation
matrix of Khayyam Streetscape
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Table 4: Prioritizing Strategies of Improving streetscape of Khayyam Street with emphasis on ground floor
frontages
Strategies of Improving streetscape of Khayyam Street with emphasis on ground Score  Rating
floor frontages

Creating space openings and designing urban spaces of varying scales, attracting

WO18 observers to signs and other physical events, and enhancing citizens' sense of  1.697 1
presence

WO5 Designing various appl_u_:atlons with activity redundancy and attracting different 1.409 2
groups and groups of citizens
Creating a variety of primary and supportive activities for the purpose of attracting

WO3 R - s 1.037 3
all segments and facilitating formal and informal activities
Design of leisure and recreational uses such as parks, cafes and restaurants in

wo7 s o~ 0.792
dilapidated buildings and waste lands 4
Creating pauses and rests (benches, pavilions, etc.) along the street by retreating

wos . 0.792
some buildings
Appropriate vertical and horizontal mixing between residential and other uses,

wQO?2 P 0.772 5
especially in the second street sequence

WO1 Design of a variety of land uses in Bay Area Second Street sequence 0.756 6
Definition of semi-public and semi-private spaces with transparent and semi-

WO12 . L ; 0.653 7
transparent fagade in the street and its immediate area

WO6 Design of pauses and leisure time in some inactive units 0.594 8

WO17 Apply_lng a certain color_scheme to the elements of street landscape and buildings 0570 9
and eliminating visual disturbances
Providing lighting quality in the sub-streets of the street and promoting safety and

WO10 security and thus the vitality of these spaces 0.568 10

WO11 Separathq of_unlform, long and non-transparent walls and promotion of unity and 0.500 1
permeability in the street facade

WO19 Creating a hu_ma_n scale afjjacent to high-rise buildings by retreating to the ground 0.489 12
floor and designing the sidewalk

W09 Adopt arrangements for sheltering from the sun and rain along the way through 0.464 13
the design of canopies, porches, etc.

WO16 Design of articulated and rich structural hierarchies and enhance the visual appeal 0.451 14
of street facade

WO4 Design of small scale urban spaces in part of the wasteland located on the first and 0.396 15
second sequences of the street
Reconstruction of buildings and removing visual disturbances and adherence to

Wo14 the principles defined with regard to building burnout 0.343 16

WO15 Coordination of components and elements used in fagade, especially pop-ups, as 0321 17
well as streetscape elements

WO13 Redesigning the desirable skyline through the design of upscale and unique 0.232 18

buildings on Khayyam Street
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Table 5: Goals, strategies and implementation policies of improving Khayyam Streetscape with emphasis on

active frontages

Goal Strategy Policy
_ Event organizing space through temporary festivals, competitions,
§ Unique design of landmarks and exhibitions and markets adjacent to Minoo Garden

2 s design of adjacent urban spaces Holding art and music conferences and memorials and poetry nights in
%8 the music house

5 ‘g g Physical indexing of indicative Special emphasis on the entrance of Shiraz Institute of art and holding
é st uses, with their age and range, such  workshops in the front space
S8 as the church and the fire- temple Holding a Café discourse in front of Ariana Cinema

LIEJ Enhancing the mental image of Memorize proposed public spaces by landscaping urban space in front

citizens from Khayyam Street as a  of them
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Enhance the quality of the street's

objective landscape

trigger for the transition from
historic to middle fabric of city
Preservation and restoration of
architecture unique of different
historical periods in streetscape and
design of flexible urban space within
their boundaries

Emphasis on street entrances to
enhance the sense of inviting and
reinforce the mental image of
middle-fabric of Shiraz

Injection of activity into abandoned
buildings of historical value

Modeling the structural hierarchy
used in historic buildings in the area
of new buildings

Reduce visual disturbances by
coordinating elements of new
buildings with historic buildings

Restoration of Historic Landmarks
and Buildings with  Historic
Buildings

Define a specific physical system in
the use of materials and textures
used in the streetscape

Separation of uniform, long and
non-transparent facade and
promotion of unity and permeability
in the street frontages

Redesigning the desirable skyline
through the design of upscale and
unique buildings on Khayyam Street

Blocking the route to Khayyam at certain times of the year for special
events

Restoration of the fagade of the Minoo Garden and its functional aspect
restoration of Ariana Cinema and Functional Reconstruction and
Turning it into Shiraz Theater House

Restoration of the wall of Shiraz Institute of art and emphasis on
remodeling its ground floor

Proper and well-defined entrance design of Khayyam Street from Karim
Khan Zand Street

The unique design of the crossing of religions and its emphasis on
readability and invitation

Injection activity into Minoo Garden, Ariana Cinema and qualified
residential units located on Third Street Sequence

Paying attention to creating a diverse range of functions and completing
the existing operating system through functional restoration of
abandoned buildings

Utilizing structural hierarchies in designing fagade for cultural, artistic,
commercial land uses, etc.

Special emphasis on the use of structural hierarchies on the ground floor
of non-residential functions

Arrangement of non-physical and visual facade elements and
components according to the principles applied in buildings of historical
value

Avoid modeling quite similar to the modules used on our historic
building facade

Emphasis on Restoration of Historic Landmarks and Buildings of
Historic Value by Semi-clearing portions of the wall that are possible

Redefine the materials used in reconstructing and organizing the walls
of Khayyam Street in a way that promotes a sense of unity and
integration of the streetscape

Reconstruction of the rigid and uniform fagade of the Muslim Hospital
and design of permanent and temporary booths for counseling and social
assistance centers

Separate the wall of the Minoo Garden and design modules that allow
you to view activities within the garden

Visual permeability on the wall of the church and the fire-temple at the
gates of religions

Pay attention to the elevation of adjacent buildings and redefine the
skyline of Khayyam Street

Visualize the street skyline by redesigning the upper floors of
dilapidated buildings that require renovation
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According to studies, designing street landscapes is a field that, despite its importance,
has been neglected so far. Street landscape perception is a complex concept that needs
to be broken down into constituent components in order to be studied and understood
more precisely.

Given that the main focus of this research is on active walls of the ground floor, the
components constituting street landscape are divided into three general physical,
functional and contextual groups. Regarding physical components of street landscape
perception, pedestrian movement path can be considered as a room consisting of
various lateral surfaces including flooring surface, active walls surface, surface facing
the passage, and surface hanging in the space. In this sense, pedestrian movement path
is simulated as a room where the observer is in the middle of the path and perceives the
space from a human point of view.

The functional component of street landscape perception consists of two sub-
components of land use and behavioral activities and patterns. The contextual
component also consists of a sub-component of historical and identity backgrounds.
Urban design qualities of designing street landscapes in this study includes functional
qualities of sidewalk landscape including comfort and convenience, safety and security,
readability and mental image, accessibility and communications, timeliness and
transparency; and aesthetic qualities of sidewalk landscape include sensory richness,
order and unity, complexity, color, texture and materials, spatial hierarchy and
sequence, and human scale and enclosure.

The components constituting active walls consist of two physical (including external
and internal elements of a building) and functional (including ground surface activities,
readability, orientation, sense of invitation, and interaction of citizens with street space)
dimensions.

In order to achieve a comprehensive view in this field, a combination of different
methods has been used. In the first phase of the study (development of the research
framework and theoretical foundations), library studies method was first used to
investigate and collect the components and criteria from studies related to street
landscape perception and active walls of ground surface. In the second phase of the
study (gathering information on street landscape and active walls in the studied site),
guantitative and qualitative methods of assessing street landscape perception, including
behavioral observation, checklists, technical drawings (plan, cross-section, and facade,
qualitative drawings (sketch), image recording (photography), and activity recording
were used.

Scoring each of the indicators was done in the form of the 7-point Likert’s scale. Then,
the data obtained in this section was analyzed in the next phase (analysis) using SWOT
matrix. The purpose of using this model is to develop and adopt appropriate strategies
between internal factors (strengths and weaknesses) and external factors (opportunities
and threats) in line with the research goals. In this study, SWOT analysis is followed in
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four steps (evaluation of external and internal factors, matching and determination of
strategies, formation of internal and external matrix and implementation priorities, and
preparation of Quantitative Strategic Planning Matrix (QSPM). Weighing the internal
and external factors including strengths, weaknesses, opportunities, and threats, as well
as scoring the strategies were done using opinions of a group of 15 urban design experts.
This is while in the earlier phase, namely, SWOT Matrix adjustment and scoring it,
participation of 71 experts of urban design, faculty members and students of urban
design field was used.

In this regard, a total of 59 internal factors (21 strengths and 38 weaknesses) and 35
external factors (23 opportunities and 12 threats) were identified. Among the strengths,
the optimum orientation of residential unit openings toward public space and
connection of the area to two main and busy streets of the city as a factor of enhancing
social security and vitality have the highest final scores. Restricted behavioral pattern
of space users and high share of forced activities compared to voluntary and social
activities are considered the strongest weaknesses.

Among the external factors also the possibility of designing diverse land uses attracting
all social strata and possibility of designing micro-scale urban spaces aiming to increase
diversity of behavioral patterns of those present in the space are considered the most
effective opportunities, and inactiveness and abandonment of other old and valuable
land uses and distortion of street landscape, especially ground floor landscape due to
multiplicity and diversity of uncoordinated openings are considered the strongest
threats.

Therefore, low mean scores obtained from the studied indices indicate relatively poor
quality of street landscape components in the area. The scoring matrix of the four
components of street landscape perception divided by the first to third sequences and
the eastern and western fronts of Khayyam Street can be analyzed saying that given the
sum of the obtained scores in each sequence of the street, generally, the third sequence
has the highest score followed by the first and the second sequences with the lowest
score indicating poor quality of the studied components in this sequence. The mean
score of the set of indicators in Khayyam Street is equal to 3.88, which is somewhat
lower than the average level. The low mean scores obtained from the studied indices
indicate relatively poor quality of street landscape components in the area.

Sum of internal factor scores is 1.894 and the sum of external factor scores is 2.965.
Given the sum of final scores of internal and external factors, the selected strategies fall
into the cell of conservative strategies. In other words, the street landscape, and
especially its active walls, despite its weaknesses and threats, has relatively large
strengths and opportunities. Therefore, strategies for creating spatial openings and
designing urban spaces of varying scales in them and attracting observers’ attention to
signs and other physical events and enhancing citizens’ sense of presence are prioritized
over other strategies.

Key words:

Environmental perception, Streetscape, Active frontage, Khayyam street, Shiraz.
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YOUTH EMOTIONAL INTELLIGENCE AND THEIR
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Table 1: Statistical findings
Scales tha have a meaningful and direct
relationship
Emotional self- Awareness (ES)
Assertiveness(AS)
Self Regard (SR)
Independence(In)
Total EQ

Scales whit no relationship

Self- actual ration (SA) Using urban symbols

| e

Emotional selfe \— T

Awareness (ES) . e
v&‘:'?l,
..
Total ~A using  urban
EQ 1 Assertrveness (AS) {-H._- 478 Symbols
N
. - —
- il ~
i / / _,-E-'Ezy //

A
= Independence(ln) i

| 407 |

Fig. 1 The relationship between using urban symbols and EQ
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Table 2: frequency of responses about using urban symbols

Cumulative percentage  Valid percentage

Percentage  Freguency

6.7 6.7
43.3 36.7
96.7 53.3
100.0 3.3
100.0

2 disagree

11 Neither agree nor disagree

16 agree

1 Strongly agree
100.0 30 total

Table 5: The amount of correlation between
assertiveness (AS) and the use of urban symbols

Standard error R Square

of estimation modified R oduare R model

.65619 .202 .230 479 1 -

Table 6: Variance analysis of the correlation between
assertiveness (AS) and the use of urban symbols

P- Mean of Degree of Sum of
Model
value squares freedom squares

.00728.343 3.593 1 3.593 Regression
431 28 12.057 Residual 1
29 15.649  Total
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Table 7: The amount of correlation between self
regard (SR) and the use of urban symbols

Standard error R Square
of estimation modified

.61638 .215 242

R Square R model

4928 1 -

Table 8: Variance analysi of the correlation between
self regard (SR) and the use of urban symbols

Degree
P- Mean of — 9
value squares

Sum of
squares

Model
freedom
.0062 8.920 3.389 1 3.389 Regression

.380 28 10.638 Residual 1

29 14.027 Total
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Table 3: The amount of correlation between
Emotional self-Awareness (ES) and the use of urban
symbols
Standard error R Square
of estimation modified

.50702 194 222 47121 -

R Square R model

Table 4: Variance analysis of the correlation between
emotional self-awareness (ES) and the use of urban

symbols
P- Mean of Degree Sum of
value squares squares Model
freedom
.0092 7.979 2.051 1 2.051 Regression
257 28 7.198 Residual 1

29 9.249  Total
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Table 9: The amount of correlation between
independence (In) and the use of urban symbols
Standard error R Square
of estimation  modified

41744 131 161 .402% 1 -

R Square R model

Table 10: Variance analysis of the correlation
between independence (In) and the use of urban

symbols
Degree
v;ue F I;/(Iqeua;:: ssquurgrgz Model
freedom
.02825.386 .939 1 .939 Regression
174 28  4.879 Residual 1

29 5.818 Total
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Table 11: The amount of correlation between total
EQ and the use of urban symbols

Standard error R Square
of estimation  modified

.27983 136 166 .407* 1 -

R Square R model

Table 12: Variance analysis of the correlation
between total EQ and the use of urban symbols

P- Mean of Degree

value squares

Sum of
squares

Model
freedom

.025% 5,568 .436 1 436 Regression
.078 28 2.193 Residual 1
29 2.629 Total
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Emotional self- Awareness (ES)
Assertiveness (AS)
Self Regard (SR)

Self- actualration (SA)
Indepedence (In)

Empathy (EM)

Social — Resransibility (RE)
Interpetsonal Relation ship (IR)
. Reality Teshiny (RT)

10. Flexibility (FL)

11. Problem solviny (PS)

12. Stress Tolererance (ST)

13. Impulse Control (IC)

14. Optimism (OP)

15. Happiness (HA)
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"Urban elements" are parts of "urban furniture” with a variety of dimensions and
features, and according to the definition, "abstract or integral 3D synthetic elements to
buildings are in such a way that they can convey concepts from the environment to
users of urban space." Symbols and statues commonly represent artistic reflections of
memories, human beings, events, beliefs, etc. These urban elements have sometimes
been referred to as a socio-cultural symbol. The origin of the urban symbols is yet
unknown. The symbol as the main linguistic axis has been with humans from a long
time ago and has always taken on the color or present of any occasion or situation.
Urban symbolism is a phenomenon within the city that is signified in a conventional
experience. This meaning assignment or semantic load can take many different forms.
That is, it can come out of a free contract and people's subconscious gradually brings
something closer to one another in a biological experience, or it can fit into their minds,
or this contract can be the result of power.

In the case of urban symbolism, the first point we come across is the dynamism or high
flexibility of these symbols. Symbols change over time and are not understood in the
same way. People's different perspectives also make this symbolism different. On the
other hand, the environment contains a set of behaviors that are interconnected and have
common seasons. These settings have two basic elements: (i) a behavioral indicator
paradigm, and (ii) a physical setting. A physical location may be part of several
behavioral settings if current behavioral paradigms occur in one behavioral setting at
different times. A behavioral setting enables one to achieve satisfaction, which is
different for various individuals.

A set of environmental capabilities in a particular situation creates a potential
environment for human behavior in that location. However, not all of these capabilities
are perceived by people. Processes of spatial perception, cognition, and behavior are
influenced by individual and group competences as well as the structure of the
environment. According to differences in individual competencies, some competencies
are biological and some are sociocultural. These differences affect how the environment
is perceived. The less qualified one is, the more pressure he will tolerate. The more
qualified a person is, the more freedom he will experience and the social and physical
environments limit his behavior less.

This study aims to find the relationship between emotional intelligence and urban
symbols. The term emotional intelligence was first introduced as a form of social
intelligence by Sullivan and Meyer (1990). However, the precise term of emotional
intelligence was introduced by Daniel Goleman (1995) that ignited many arguments.
Researchers identify and describe emotional intelligence by evaluating concepts such
as social skills, interpersonal abilities, mental development, and awareness of one's own
emotions and the ability to control emations.

The research methodology is correlative and analytical through this study. Library
resources, as well as field data, were used to collect data. The statistical population of
this study consists of the young individuals in Tehran and the sampling method of
research is random sampling. The data were collected through two questionnaires. The
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standard questionnaire "Emotional Intelligence Bar-On" was used to measure
emotional intelligence and the questionnaire was designed with the help of studies and
expert comments to assess environmental preferences and other required aspects.
Cronbach's alpha was used to assess the validity and reliability of the questionnaires,
which was 91% for the emotional intelligence questionnaire and 87% for the
environmental preference questionnaire. The collected data were then analyzed
quantitatively using SPSS software.

The present study concluded that there is a direct and significant correlation between
the components of emotional intelligence including emotional self-awareness, self-
assertiveness, self-esteem, and independence, as well as the total amount of emotional
intelligence of the respondents and their desire to have symbolic elements in
architecture and urbanization. According to the psychological research on emotional
intelligence and its enhancement and promotion strategies, it can be promised that the
symbolic architecture provides a platform for enhancing the level of emotional
intelligence of users of architectural and urban spaces, improving the level of social
interactions in urban spaces, and enriching activities by increasing users' emotional
self-awareness and challenging their aesthetic perceptions.
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Table 1: Methodology of defining neighborhood by residents’ perceptions and the variables considered in studies
by Western scholars

Methodology and the variables considered in examination of neighborhood
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Time period territory Some related studies
The 1960s Urban neighborhood as a social and spatial unit Lee (1968)
Considering neighborhood as a subjective schemea Keller (1968)
Examination of descriptive information of residents about the neighborhood using
quantitative methods (common ideas on neighborhood name, neighborhood
. Lee (1973)
center, local signs, etc.)
The 1970s - . . . . Haney and Knowles
Examination and analysis of the area and size of neighborhood territory (1978)
The impact of neighborhood location in the city on the perceived neighborhood
size
Investigation of individual difference variables in residents’ perceptions of
neighborhood territory
The 1980s Influence of variables such as gender, age, level of education, neighborhood Guestand Lee (1984)
S . . . ; . Haeberle (1988)
location in the city, and duration of residence on perceived area and size of the
neighborhood
Continuing previous studies by examining variables of individual differences in Lee and Camobell
The 1990s residents’ perceptions using interviews with different groups of residents P

Influence of variables such as race and social origin on residents’ perceptions (1997)
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Influence of social relationships with neighbors on the perceived size of the

neighborhood

Use of GIS software to combine different layers of spatial and social information

of the neighborhood and overlaying the maps to determine the territory of

From 2000 neighborhoods

onwards Analyzing the information on the perceived territory of neighborhoods
Proposing a common area among residents
Proposing shared boundaries among residents

Coulton et al. (2001)
Campbell et al. (2009)
Lohmann and
McMurran (2009)
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Table 2: General information of residents participating in the survey
. Number of total Percentage of total
Variable . - ! .
guestionnaires guestionnaires
Male 402 67%
Gender Female 198 33%
15-19 84 14%
Age 20-39 276 46%
40-59 162 27%
More than 60 78 13%
Secondary school and less 228 38%
Level of education High school and associate 240 40%
degree
Bachelors’ degree 120 20%
Masters’ degree and PhD 12 2%
Freelance jobs 200 33.33%
Employee 82 13.33%
Occupation Studen_t 117 19.5%
Housewife 111 18.5%
Retired 76 12.66%
Unemployed 14 2.33%
Less than 5 years 174 29%
Duration of residence 6-15 216 36%
16-25 90 15%
More than 25 years 120 20%
Ownership type Owner 486 81%
Tenant 114 19%
Native 492 82%

Residence type Non-native 108 18%
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Neighborhood 3: Area 23, District 7
(Sarshour)

Neighborhood 1: Aréa 22, District 7 (Sa’ad
Abad)

Neighborhood 2: Area 18, District 8 (Touraj)

Neighborhood 9: Ghasim A.bad

Neighborhood 1: Area 26, District 8
(Samzghand)

Neighborhood 1: Area 4, District 3
(Shahrbani Town)

Fig. 1 Cognitive map of perceived neighborhood territory in 6 selected neighborhoods
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Table 3: Percentage and opinions of residents in 6 neighborhoods of Mashhad
Positive response to Neighborhood
Texture Neighborhood living in the Neighborhood name g
. center
neighborhood
0,
Historical ~ Sarshour neighborhood %82 %38 (Sarshour) /645 (Sarshour
market)
; Sa’ad Abad 0 0 , 0
Middle neighborhood %79 %18 (Sa’ad Abad) %42 (None)
Samzghand 0 0 0
neighborhood %75 %25 (Samzghand) %22 (Samzghand)
Touraj neighborhood
Neighborhood 2, Area %72 %26 (Touraj) %32 (None)
New 18, District 8
Neighborhood 9 0 0 . 0
Ghasim Abad %80 %20 (Hijab) %27 (None)
0 i 0, i
Shahrbani Town %90 %68 (Shahrbani %70 (business
Town) center)
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Table 4: Comparison of people’s views on neighborhood territory in 6 neighborhoods of Mashhad (areas are in

hectares)
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Fig. 2 Specifying common area among respondents in 6 neighborhoods in 10% classifications of common area
among respondents
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Table 5: Comparison of average perceived neighborhood area in 6 studied neighborhoods

Percentage of
perceived territory

. Mean Significance
Texture Neighborhood area to the contracted df coefficient
area of the
neighborhood
L Sarshour
Historical neighborhood 16.71 21.9%
. Sa’ad Abad 0
Middle neighborhood 3.79 13.15%
Samzghand 0
neighborhood 76 18% 5 0.000
Touraj neighborhood 16.34 20.9%
New Neighborhood 9
Ghasim Abad 5.18 16.18%
Shahrbani Town 0
neighborhood 19 67.85%
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Table 6: Comparison of average perceived neighborhood area in 6 studied neighborhoods

Variable Group Mean SD Z Significance coefficient
Male 12.036 11.6
Gender Female 10.045 1058 2% 0011
Ownership type ?ggﬁi 191_é836 iégg -2.816 0.05
. Native 11.75 11.69
Residence type Non-native 8.93 798 -1.415 0.157
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Table 7: Testing mean difference among different groups in 6 selected neighborhoods

Variable Group Mean SD DF Slgnlf_lcgnce
coefficient
Secondary school and less 10.87 11.04 0.379
High school and associate
Level of education degree 12.02 11.36 3
Bachelors’ degree 10.42 10.8
Masters’ degree and PhD 18.59 18.00
15-19 10.02 10.91 0.115
Age 20-39 12.04 11.04 3
40-59 11.27 12.02
More than 60 10.75 11.03
Freelance jobs 12.68 12.16 0.05
Employee 12.31 12.22
Occupation Studen_t 9.94 9.99 5
Housewife 9.54 9.89
Retired 11.56 11.21
Unemployed 15.75 13.72
Less than 5 years 9.89 10.85 0.067
Duration of residence 6-15 11.25 10.81 3
16-25 13.86 12.38
More than 25 years 12.01 12.76
Completely friends 12 12.58 0.206
Neighborhood Sometimes communicating 11.93 10.90 3
relations Just greetings 11.56 11.66
Do not know at all 9.37 9.55
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Currently, neighborhoods play an important role in local plans and programs in cities
and have an important status in urban development. Urban neighborhoods are referred
to as the key to urban development, public participation, and giving identity to urban
environments. On the other hand, in Iranian urbanization also neighborhood has a very
long history and it has been one of the main elements in the structure of Iranian cities.
One important issue in relation to neighborhood concept is the proper definition of the
territory of neighborhoods. Many of the plans and programs provided for development,
improvement, and enhancement of neighborhoods are somehow linked to the territory
of neighborhoods and their definition. Meanwhile, the first step is to correctly define
the dimensions and boundaries of neighborhoods and the role of neighborhood
residents. In this regard, despite studies carried out in western countries and the
development of methods to assess and analyze perceptions of residents of the territory,
there have been very few studies in the country.

The present study aims to firstly determine the extent of collectiveness of residents’
perceptions of neighborhoods’ territory and secondly examine and analyze how the
eight variables (derived from individual differences among neighborhood residents)
affect residents’ perceptions of neighborhood territory. The considered variables are
gender, age, education, job, duration of residence, type of ownership, mode of residence
(native, non-native), and having neighborhood relations. First, the theoretical
foundations associated with the study are reviewed and then the methods used to define
neighborhood territory are introduced using residents’ opinions.

The research method is quantitative and survey along with statistical analysis and
spatial information analysis. For this purpose, 600 combined questionnaires along with
annex map were distributed in 6 neighborhoods of Mashhad according to the
neighborhoods determined in Detailed Plan of the city of Mashhad (including
neighborhoods of Sarshur, Sa’ad Abad, Samzghand, Touraj, Shahrbani Town and
neighborhood 9 of Qasim Abad). Sampling method was multistage cluster sampling.
The information analysis process was carried out in two stages. In the first stage,
descriptive information of residents’ perception of the neighborhood was analyzed and
in the second stage, the information obtained from cognitive maps of residents from the
territory of the neighborhood was analyzed using Geographic Information System
(GIS).

The study results show that the majority of respondents try to define their place of
residence in the framework of a neighborhood territory. Regarding the variables of
neighborhood name and location of the neighborhood center, in most neighborhoods,
there is disagreement among the residents. Meanwhile, local centers and neighborhood
mosques play an important role in residents’ perceptions of neighborhood territory.
Analysis of the information regarding the neighborhood’s perceived territory shows
that in all neighborhoods, the average perceived territory area of the neighborhood is
lower than the contracted neighborhood area in the Detailed Plan. Overlap rates in the
studied neighborhoods were reported as ranging between 10 to 70 percent among
residents.
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The results of examining common points in neighborhood borders show that in most
neighborhoods the boundaries of the contracted neighborhood territory in the Detailed
Plan in four geographical directions are different from the neighborhood borders
perceived by the residents. Also, in the respondents’ answers, the location of the
common area territory in each of the neighborhoods is mostly based on the activity
centers within the neighborhoods.

Results of Kruskal-Wallis statistical test show that residents’ perceptions of
neighborhoods’ territories in different urban contexts are different from the contracted
neighborhoods defined in urban development plans. Also, the average perceived
territory areas in different urban contexts are significantly different from each other.
To examine the variables of individual differences of residents and how they affect the
residents’ perceptions, the mean area index of residents’ perceptions of the
neighborhood territory was used. Mann-Whitney statistical test was used to analyze the
three variables of gender, type of ownership, and type of residence; and Kruskal-Wallis
test was used to analyze the five variables of education, age, duration of residence, type
of occupation, and the number of neighborhood relations. The results show that males
and owners of residential units significantly perceive the neighborhood territory larger
than the other groups, and residents who are housewives and students, compared to
other groups of occupations, significantly perceive the neighborhood territory smaller
than the other groups of employees. Regarding the variables of age, duration of
residence, level of education, and the amount of neighborhood relations, there were no
significant differences in residents’ perceptions of neighborhood territory.

The present study provides recommendations on application of residents’ perceptions
in the process of defining neighborhoods’ territories and determining variables in this
regard. Also, it is recommended to use new tools such as Geographic Information
System (GIS) and its analytical tools in the process of determining neighborhoods’
territories.

Key words:

Neighborhood, Neighborhood territory, Resident’s perceptions, Geographical
information system (GIS), Mashhad
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Table 2: Details of Wall and ceiling in simulation and calculations

Layers (Outermost to innermost)

Rc-value (m?K/W) U-value (W/m?K)

Exterior Wall:

- Brickwork outer leaf (100mm)

- EPS Expanded polystyrene (100mm)
- Concrete block (100mm)

- Gypsum plastering (10mm)

2.85 0.358

Interior Wall:

- Gypsum plasterboard (20mm)
- Air (10mm)

- Gypsum plasterboard (20mm)

0.61 1.63

Rooftop

- Asphalt (10mm)

- Fiberboard (10mm)

- XPS Extruded polystyrene (40mm)
- Concrete (100mm)

- Gypsum plastering (15mm)

2.09 0.47
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Table 3: Details of simulated windows

Window Layers (Outermost to Heat transfer Visible The amount of direct Solar heat transfer
Type innermost) coefficient (W/m?-K)  transfer rate  sunlight transmission coefficient
#SG clear glass (3mm) 5.849 0.898 0.837 0.861
- Clear glass (3mm)

#1 - Air (10mm) 2.811 2.97 0.678 0.748
- Clear glass (3mm)

49 - Clear glass (3mm)
- Argon (10mm) 2.6 0.801 0.67 0.742
- Clear glass (3mm)
- Clear glass (3mm)

#3 - Krypton (10mm) 2.478 0.801 0.67 0.743
- Clear glass (3mm)
- Clear glass (3mm)

#4 - ATGON/AIr 90710 2623 0.801 0.67 0.742

(20mm)

- Clear glass (3mm)
- Clear glass (3mm)

#5 - Xenon (10mm) 2.45 0.801 0.67 0.744

- Clear glass (3mm)
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Solar heat transfer
coefficient

Heat transfer Visible The amount of direct

transfer rate

Window Layers (Outermost to

Type innermost)

coefficient (W/m?-K)

sunlight transmission

- Clear glass (3mm)
- Xenon (6mm)
#6 - Clear glass (3mm) 2.049
- Argon (6mm)
- Clear glass (3mm)
- Clear glass (3mm)
- Air (6mm)
#7 - Clear glass (3mm) 1.88
- Krypton (6mm)
- Clear glass (3mm)
- Clear glass (3mm)
- Air (6mm)
#8 - Clear glass (3mm) 1.795
- Xenon (6mm)
Clear glass (3mm)
- Clear glass (3mm)
- Argon (6mm)
#9 - Clear glass (3mm) 1.781
- Krypton (6mm)
- Clear glass (3mm)
- Clear glass (3mm)
- Argon (6mm)
#10 - Clear glass (3mm) 1.703
- Xenon (6mm)
- Clear glass (3mm)
- Clear glass (3mm)
- Krypton (6mm)
#11 - Clear glass (3mm) 1.578
- Xenon (6mm)
- Clear glass (3mm)

0.738 0.595 0.681

0.738 0.595 0.679

0.738 0.595 0.678

0.738 0.592 0.682

0.738 0.595 0.681

0.738 0.595 0.684

el  loazily -0

5t Ol b bl o s Lol a b ool 51 g
Glisee glo et jo Al g6 0 Liole)S 5 iole
o ] 4.»3; )|)3 )in.\ii L: MLD.A 329 W) C‘)M‘
2 ol 2ale S 5 (chale b ggeme wn al> e
Oy § 0 dulie aai s glgl 5loslarnl L cdl> 12
el 00l yund A5 5 g0 @Bl o Azl Sl 55 4

REARCHTRE

Bgos Hlaizlw ¥ 0w ole )5 Ll Ve S5
ol=is adllas 090 o,y glgl 5loslaul b1, (g lol
o8l o9 0,5 @ az g b b oty 1o ke S )L amase
b edg 5o 9 095 Sl jlewn OV alad )5 Jlo S )0
G b ezl 5l 505 o las a9 90 slao ey
90 oo b leaslo Ve JSCi gillae .ol (Jaono
Lol & cad 6505 Gimbe S 5L ol o)las
oylazgo slao,oey e jo 0 b ojlas aw slao oy
V) Wges o jlo aw loo ,0 g #F aiges anllas 0,90

S0 Ty Giale)S b S

osls o yloc! -F

5,90 DOE-2 ,l33l 6 5 Laools o liel cyge
oolizl S¥oles Gob ¥oleo olad g 48,5 1,3 oolic
Jolo slaosls s 5 welass ol (nlns 138l p 5 5o oad
3 e b 5 &l )bl pleislw 5l 4t |
@yt 53l oy g0 5o dalllan 5,90 sloai s oYl olos
s Dol 4 S llas o aaglio ol b
AT S SUUI] GV /A g PR C S ] PN PP~ SR
o 00t pladl g 53 p 5 el el 5 0032 J3ed LS
e ol |y jake onlis alewg

40000

_ mDesignBuilder  ODOE-2
35000 ]

so000 AT -AHT A0
2s000 —J4HAHIHIHR AR AR H
20000 R4 AR AR H

1so00 - A-AHAHA-A AR H

Cooling load (kWh)

wooo —§-AH1-1H1-RAHR-R R H

TR (B [ | [ (o e (o (e e e e [w

H#1 #2 H#3 H4 #S #H6 #7 #8 #9#10#11

Fig. 9 Comparition of cooling load of building with
study glasses in DesignBuilder and DOE-2 softwares
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Fig. 12 Total annual heating load of office building,
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Table 4: Comparison of the performance of study glasses in reduce cooling and heating load compared to single
glass in the study cities
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In the last decades, increasing world population and carbon dioxide emission, have led
to the increasing importance of energy conservation, especially in the building industry.
In Iran, almost 40 percent of energy is used in the buildings, where the main part of it
is wasted through windows. Hence, reducing the amount of heat transfer and insulating
the windows is essential. In recent years, glass technology has offered various
alternatives for building energy conservation, including window insulation, transparent
covering films and integrated dynamic shadings. Multi- pane windows with various
glass layers are one of the solutions to control solar heat, sunlight transmission and
noise through windows. They are used in combination with shading devices, especially
in office buildings. Studies have shown that using multi-pane windows, heat transfer
and building energy consumption decrease depending on the different climates and
building thermal properties. However, the impact of different types of filling gases and
the optimal window type on building energy consumption in different climates has not
been studied.

In the present study, the effect of double- and triple-glazed windows containing
different gases on the cooling and heating loads of a sample office building are
investigated. Altering window layers, its thermal properties will change, including heat
transfer coefficient, visible transfer rate, the amount of direct sunlight transmission and
solar heat transfer coefficient. The Air, Argon, Krypton, Xenon gases and the mixture
of them are used for the gap filling between two or three layers of clear glass. The case
studies are Bushehr and Bandar Abbas cities with hot-humid climate, Mashhad and
Tabriz cities with cold climate and Shiraz, Yazd, Isfahan and Tehran cities with hot-
dry climate.

In each city, eleven alternatives have been simulated for a typical office building by
changing window type and the intermediate gas. The simulations were performed using
Design Builder software version 5.02.003 to calculate annual cooling and heating loads
for the sample building. Windows in the base model are simple windows with clear
glass of three millimeters thickness. According to ASHRIE standard, the heating and
cooling set points of 22 °C and 24 °C are considered in the simulations. Comparing
total building energy consumption with different types of windows and gases, the
proper alternatives are defined. In order to validate the results, DOE-2 simulation
software has been used. The building energy consumption in Bushehr City has been
examined for the eleven alternatives. Since the difference between two groups of the
results is 4 percent, all the results are valid.

Based on the results, applying double- and triple-pane windows leads to reduced
cooling and heating loads of the sample office building in all studied cities. In Bushehr
City, using triple pane windows will result in 12.7 percent reduction in the building
cooling load while it would be 10.8 percent by applying double-pane windows. The
reduction in building cooling load would be 27.5, 25.6 and 17.3 percent in Tabriz,
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Mashhad and Shiraz cities if triple-pane windows were used. Using double-pane
windows, the cooling load reduction would be 14.6 to 17.3 percent in cities with hot-
dry climates and 11.9 percent in Bandar Abbas City. According to the total building
energy consumption, the triple-pane window filled with air and Xenon gas is the most

appropriate window type in all cases. Using such a type of windows will lead to 14.5,
13.5, 34.2 and 38.2 percent reduction in building energy consumption in Bushehr,
Bandar Abbas, Tabriz and Mashhad, respectively. So in cities with hot-dry climate, the
application of triple-pane windows filled with air and Xenon gas would reduce the
building energy consumption by the average of 22.8 percent. Unlike triple-pane
windows, the appropriate alternative among double-pane windows is different in each
city. In Bushehr City, double-pane window filled with air and argon gas has the most
building load reduction. It is also one of the best choices in Mashhad, Shiraz, Yazd,
Isfahan and Tehran cities, however the building energy consumption is best reduced
using other alternatives filled with argon or krypton gases. By applying such double-
pane windows, the amounts of energy reduction in each city equal to 24.7, 15, 15, 17.8
and 16.3 percent for Mashhad, Shiraz, Yazd, Isfahan and Tehran cities, respectively. In
Bandar Abbas and Tabriz cities, the most proper windows are those filled with krypton
and xenon with 10.8 and 23.3 percent energy reduction. The results of the present study
help designers to select the best double- and triple-glazed windows for office buildings
in each city.

Key words:

Double-pane windows, Triple-pane windows, Cooling, Heating, Office building.
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