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ARTICLE INFO ABSTRACT

The behavior of motorcyclists is one of the key determinants of traffic safety and
the reduction of road accidents. Motorcycles are more at risk of accidents due to
their specific characteristics, including the lack of adequate physical protection
and the high mobility of drivers. A detailed analysis of the behavior of this
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Article History: group of road users, especially using well-known behavioral models such as the
Received 23 November 2025 Theory of Planned Behavior (TPB) and the Motorcycle Rider Behavior
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Accepted 20 February 2026 policies. In addition, the use of computer simulations in the analysis of
Published Online 01 June 2026 motorcyclist behavior allows for the examination of their reactions in controlled

and diverse environments, which may not be possible in the real world for
reasons of cost and safety. The main objective of the study is to provide a
comprehensive framework for analyzing motorcycle rider behavior based on the
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Motorcycle rider behavior questionnaire  reputable international databases. A review of previous studies shows that
(MRBQ), qualitative data from TPB and MRBQ can be converted into quantitative
Simulation, parameters using methods such as numerical scoring (Likert scale) and
Theory of planned behavior (TPB). component weighting. When these parameters are integrated into traffic

simulation models, it is possible to analyze different scenarios and predict the
risk of motorcyclist behavior with higher accuracy.
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Introduction

Motorcyclists constitute one of the most vulnerable groups of road users, particularly in developing
countries where motorcycles represent a significant share of urban traffic. Due to the lack of physical
protection, high maneuverability, and frequent exposure to complex traffic environments,
motorcyclists face a substantially higher risk of severe injuries and fatalities in traffic crashes.
Numerous studies have emphasized that rider behavior plays a decisive role in accident occurrence
and severity. Consequently, understanding and modeling motorcyclists’ behavioral patterns is essential
for improving traffic safety and developing effective countermeasures. Behavioral frameworks such as
the Theory of Planned Behavior (TPB) and the Motorcycle Rider Behavior Questionnaire (MRBQ)
have been widely applied to analyze psychological determinants and observable riding behaviors. In
parallel, advances in traffic simulation technologies have provided new opportunities to examine
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motorcyclist behavior under controlled and diverse traffic scenarios. This review paper aims to
systematically examine the application of TPB and MRBQ in motorcyclist behavior analysis and to
explore their integration with behavioral simulation approaches.

Materials and Methods

This study adopts a narrative review methodology, focusing on peer-reviewed research related to
motorcyclist behavior modeling, behavioral theories, and simulation-based studies. Relevant literature
was collected from major academic databases, emphasizing studies that applied TPB, MRBQ, traffic
simulation models, or combinations of these approaches. The reviewed studies were categorized based
on their methodological frameworks, types of simulation (microscopic, macroscopic, or agent-based),
and behavioral modeling strategies. Particular attention was given to research integrating
psychological models with simulation environments to enhance behavioral realism and predictive
accuracy.

Results

The reviewed literature indicates that TPB is highly effective in explaining and predicting
motorcyclists’ risky and safe behaviors by incorporating key psychological constructs such as
attitudes, subjective norms, and perceived behavioral control. Studies consistently report significant
relationships between these constructs and behaviors such as speeding, helmet use, red-light
violations, and aggressive maneuvers. MRBQ, as a standardized self-report instrument, has
demonstrated strong capability in quantitatively identifying risky riding behaviors and classifying
riders based on behavioral profiles. Simulation-based studies reveal that traditional traffic simulation
models often fail to fully capture the complexity of motorcyclists’ behavior when psychological and
motivational factors are neglected. However, integrating TPB variables as behavioral parameters and
using MRBQ-derived data to calibrate rider behavior distributions significantly improves model
realism. Agent-based and rule-based simulation frameworks, in particular, have shown promising
results in representing heterogeneous rider behaviors and their interactions with traffic environments.
Recent studies employing machine learning and artificial intelligence further enhance predictive
performance by modeling nonlinear and complex behavioral patterns.

Discussion and Conclusion

The findings of this review highlight that combining behavioral models such as TPB and MRBQ with
traffic simulation constitutes a powerful and multidimensional approach to understanding motorcyclist
behavior. TPB contributes valuable insights into the underlying psychological motivations driving
behavior, while MRBQ provides measurable and behavior-specific indicators. When integrated into
simulation environments, these models enable more accurate prediction of risky behaviors, assessment
of safety interventions, and evaluation of traffic management policies under various scenarios. Despite
these advantages, several challenges persist, including model complexity, limited availability of high-
quality behavioral data, high computational requirements, and cultural variability affecting behavioral
generalizability. Addressing these challenges requires future research to focus on developing flexible
and adaptive behavioral models, expanding real-world data collection through sensors and intelligent
systems, and leveraging artificial intelligence to reduce data dependency. In conclusion, the
integration of behavioral theories and simulation techniques offers significant potential for advancing
motorcyclist safety research. Interdisciplinary collaboration among traffic engineers, psychologists,
data scientists, and policymakers is essential to develop effective, evidence-based strategies aimed at
reducing motorcycle-related crashes and enhancing overall traffic safety.
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The development of the Tehran metropolis requires adherence to spatial
planning and resource capacity, especially hydrological limits. This study
analyzes the impacts of climate change on precipitation distribution in Sub-basin
4133, which affects Tehran's urban policymaking. Given limited high-altitude
observational data, TerraClimate reanalysis data were validated (R*2 > 0.85).
Precipitation patterns from the past 70 and 20 years were studied, and future
changes under four Shared Socioeconomic Pathways (SSPs) were projected
using the median of five CMIP6 models with the Change Factor downscaling
method. Results show a "spatial contraction of high-precipitation zones" in the

last 20 years, decreasing the basin's hydrological inflow. Future projections
indicate an inevitable precipitation decline even under the sustainable scenario
(SSP1-2.6), with the pessimistic scenario (SSP5-8.5) predicting a severe water
Keywords: resource collapse in northern highlands (below 190 mm). This, potentially
Adaptation Policy, worsened by Tehran's Urban Heat Island (UHI), could lead to destructive flash
Climate Change, floods, reduced soil permeability, compromised groundwater recharge, and
Climate resilience, increased land subsidence in southern districts. The findings underscore the
Tehran. critical need for urban regeneration to implement the "Sponge City" model and
update spatial planning documents according to the basin's revised ecological
capacity.

Cite this article: Farzaneh, M. R. & Abdolhosseini, M. (2026). Climate Change Adaptation Policy in Tehran: Reinterpreting

Spatial Precipitation Patterns over the Next 20-Year. Urban Development Policy Making, 3 (2), 201-211.
20

© Mohammad Reza Farzaneh, Mohammad Abdolhosseini
DOI: http//doi.org/10.22034/judpm.2026.568604.1078

DOI: http/doi.org/10.22034/judpm.2026.568604.1078
Introduction

Tehran is grappling with a crisis of unsustainable urban development and climate change, leading to
severe water scarcity and increased vulnerability to extreme weather events. Neglecting land
management principles and the exacerbation of the urban heat island effect, coupled with
unpredictable precipitation patterns, threaten the city’s infrastructure and water security. There’s a
significant gap in understanding the spatial dynamics of rainfall and their connection to urban
adaptation policies. This research aims to forecast future precipitation changes using IPCC models to
inform Tehran’s urban policies for the next two decades, addressing issues like groundwater recharge
and subsidence.

Materials and Methods
This applied research uses climate modeling and spatial analysis to inform Tehran's urban adaptation
policies. It focuses on sub-basin 4133, utilizing TerraClimate reanalysis data and an ensemble of five
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CMIP6 General Circulation Models to project precipitation changes over the next two decades under
four Shared Socioeconomic Pathways (SSPs). Statistical downscaling and Inverse Distance Weighting
interpolation refine global data to local levels. The study's novelty lies in analyzing the spatial shifts of
rainfall zones to guide revisions in land-use policies and regeneration standards due to precipitation
contraction.

Result
The study used validated TerraClimate reanalysis data for Tehran’s dry and semi-arid climate (R? >
0.85). Historically, sub-basin 4133 received 154-262 mm of annual precipitation, concentrated in the
north. However, the past 20 years show a decline, with maximum rainfall dropping to 251 mm,
indicating reduced basin precipitation and smaller high-rainfall zones. Long-term spatial analysis
shows more rain in the northern Alborz mountains and less in southern plains. Recent decades exhibit
a pronounced decrease in the south and southeast, suggesting early climate change impacts. A
structural shift is evident: the maximum rainfall area has shrunk, reducing watershed area for
groundwater recharge and potentially worsening land subsidence.
Future projections vary by scenario:
e SSP1-2.6 (Optimistic): Moderate rainfall reduction, with less decline in the north, but increased
water stress in southern plains.
e SSP2-4.5: More significant decrease across regions, especially the southeast, with notable
reductions even in the north, potentially lowering river flows and groundwater levels.
e SSP3-7.0: Severe rainfall decrease throughout the area, including vital northern highlands,
intensifying the water crisis and risking depleted resources.
o SSP5-8.5 (Pessimistic): Drastic and widespread precipitation decline, threatening Tehran’s
water security and regional ecological stability, requiring extreme adaptation.

Discussion and Conclusion

The present foresight analysis serves as a serious warning for urban governance in Tehran,
highlighting a gap between sustainable historical patterns and potential future scenarios, indicating
that the city is surpassing its ecological thresholds. Even in optimistic scenarios, a relative reduction in
rainfall is inevitable, while pessimistic projections threaten the structural integrity of water resources,
compromising urban biological security. The study suggests that urban regeneration policies should
embrace innovative approaches, such as mandating permeable paving in public spaces to enhance
runoff absorption. It also advocates for stricter building regulations for rainwater harvesting systems,
especially in northern areas, and prioritizing a halt to population and water-intensive activities in the
southern regions to ensure the long-term sustainability of the city against climate threats
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The rapid growth of cities and the consequences of climate change, the energy
crisis and dependence on private cars have highlighted the necessity of urban
regeneration and the development of soft mobility infrastructure (walking and
cycling). The current research aims to integrate the development strategy of the
soft mobility network in the planning process of revitalization of urban spaces,
while providing a strategic evaluation framework for the regeneration of urban
spaces, and identifying the development strategies of the soft mobility network in
the revitalization of urban space based on a systemic intervention process in the
planning of the walking and cycling routes of the 2nd district of Tehran
municipality. For this purpose, first by reviewing the literature and reviewing the
international documents, the strategic evaluation framework of urban regeneration
was developed and using the methodology of revealing and testing strange
assumptions (SAST), with the participation of organizational decision makers
while revealing the strategic assumptions of soft network development in urban
revitalization, after dialectical discussions, the synthesis and integration of system
development strategies were conducted and based on the level of importance and
assurance of the correctness of the assumption of the secure planning area, it was
presented. The research findings indicate that the proposed strategies have mainly
focused on the physical-spatial dimensions, safety, welfare and health of users;
measures such as connecting parks, constructing pedestrian and bicycle bridges,
separating paths, installing safety signs and equipment, emergency and medical
services, and creating service and welfare stations, and some solutions in the
dimensions of social justice, institutional participation and technological
innovation have also been considered. However, improving the dimensions of
socio-economic resilience and evaluation frameworks based on users' perceptions
of the areas that can be developed in the vitality path were identified.
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Introduction

The rapid growth of cities and the consequences of climate change, the energy crisis and dependence
on private cars have highlighted the necessity of urban regeneration and the development of soft
mobility infrastructure (walking and cycling). The current research aims to integrate the development
strategy of the soft mobility network in the planning process of revitalization of urban spaces, while
providing a strategic evaluation framework for the regeneration of urban spaces, and identifying the
development strategies of the soft mobility network in the revitalization of urban space based on a
systemic intervention process in the planning of the walking and cycling routes of the 2nd district of

Tehran municipality.

Methodology

For this purpose, first by reviewing the literature and reviewing the international documents, the
strategic evaluation framework of urban regeneration was developed and using the methodology of
revealing and testing strange assumptions (SAST), with the participation of organizational decision
makers while revealing the strategic assumptions of soft network development in urban revitalization,
after dialectical discussions, the synthesis and integration of system development strategies were
conducted and based on the level of importance and assurance of the correctness of the assumption of

the secure planning area, it was presented.

Findings

The research findings indicate that the proposed strategies have mainly focused on the physical-spatial
dimensions, safety, welfare and health of users; measures such as connecting parks, constructing
pedestrian and bicycle bridges, separating paths, installing safety signs and equipment, emergency and
medical services, and creating service and welfare stations, and some solutions in the dimensions of
social justice, institutional participation and technological innovation have also been considered.
However, improving the dimensions of socio-economic resilience and evaluation frameworks based
on users' perceptions of the areas that can be developed in the vitality path were identified.

Conclusion

The present study, by planning a systemic intervention, while providing a strategic assessment
framework for soft mobility in urban regeneration, has provided strategic solutions for planning
cycling and walking routes for vitality, and while creating areas for collective learning and
collaborative planning, it has provided solutions for the development of soft mobility networks. In
general, the development of pedestrian and cycling infrastructure not only helps to improve the quality
of public spaces and the health of citizens but can also lead to the revival of underutilized areas and

increase social cohesion.
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1. Individual Mobility

2. Collective Mobility

3. Freight Mobility

4. Sustainable Mobility

5. Smart Mobility

6. Mobility as a Service - MaaS
7. Soft Mobility
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1. Urban Regeneration
2. Urban Revitalization
3. Urban Space Revitalization
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1. Strategic Assumption Surfacing Testing (SAST)



rr O 9 (Ao | o (g e (SLAS (g jlwokijjb g0 o S prd Al K 1 ] g

g owled da yo)i5 ( slabuls” sluwl Jolds (glodly mlio a5 ¢ puiman 5 palyd auls Wil K6l b b 1a) Blad
b gl sl Ghaldl coge a5 5,5 dbnl (BLSby) (ilwedie (£ (LB b (295 slaanlas 5 )i
Olilwpsenad o l5ydebp Babled jels (Cuil abl Cogli 0 age ikl 0 BausScs,lie jlael ol o
wed ol 408 edd 1) (ool w2l Slles el 5 Caegpie (( SiSIby Sliske aLl8 )3 oS ()b e
(Sl Sl 3 00lital 5 51 o 55 la e ) oSl sl oy shsy 5 5 By 1 g & g, ol

Dy 1y (6 o
Doy GBS S e lasiie Y Jean

Slojlw dj9> (Jw) aidslu aass il CHMpass 3,
S e LBl g Jlo Ciglan ve< SRS S2p2eby (PhD) (caass s> |
SRS Sl g JBgJox Ciglea Vo> Sy o (g (PhD) caass 5S> v
e g (B Siglas v.< Olyes iz (MSc) 2, ol ¥
Solame g (5ilu sl Coglas Vo> Solame it (PhD) aass (55> ¥
Sl by 5 )00l 0 Coglao ve< P9 Cape (PhD) saass 558> b
Ol b silolej olejle y.< 55l e (PhD) awss S 5
O e Ol Copde g (oS plojls Vo> HSE oo (MSc) w)l ol S y
odlingl (S slacy b g Gley less y.< Sy (MD) (slaé > (sl 8> A
SR oo 5L 5 bl Glojls y-< G j oo ki (MSc) a)l (lis)ls N
S Gy Lawzeo 5 (6 e lodd Cigles Vo> SleMbl (gy5ls Co e (MSc) syl (gwlias )8 \e
S Sl g Jag o lejls Vo> Olyes (wdine (PhD) (caass pSs M
OIS b Sl Ca e 9 (g Olojlus Vo> Sllos ) Budod Co e (PhD) Lpcua5s 558 WY

badl .Y

Il o yeb (53lo053l g (y8l3k )3 p 5 S oAb slaailhe g lal olulid jolaie & Giagh (cwlidbyy b Gebate
slaaslyy (UN-Habitat) Jlo olojl pis o5l asbiyy (53068 (23130 g il Jadlygion ol ol sl 950
(WHO) Slea cullipy glojl (sogos oMl 5 (5308 iyl )l 9 sy luly dewgs )3 Jlo plojle
SVl j950 9 (3Ll yoye slse sl 13,285 518 cw)p g adllae 3)50 (dliyn (oode OVlEe ygp0 5 Slex SOL
2950 3 sred G ATk oozl 5 p i S o0 slaailto g olul Ab M 5 ub 4l S (gl lod 4 i
@ £95905 VW b3 3 boaille (lgie & (gende AV Ly (] 5 2098 liseisl (elde (lgie 4 Ve sladidly 5 sl
P pp Sy pledl claadie g olal oy V S sl (0 9 ¥ Jodn A bl sadge diney Vo og dlul g

SR glad gilookiiil ) oy S o8 8D dewgd slaadlye 5 ol Y Jgaa

L§>4§J§o bb.g' Ao

V] oo g b s (2l cutS
DF] (os2 5 b las jloslatl 5 (aoes (S
(V0] s ypar (2l g 0plate cudS st
[VA] (dewoxo (sl i 9 (S )b (slaylodl 51 onliu!
[YA] 9,095 g 45 1293 0dly e SS& 5 (g jlolis
[YF] YF] oduiaZ 9 659)Lo ‘..\J)KU S slolad kel
[Y9] olad (gjlwepplatorix § (5 ) g55

9 sJ5-)

bad pxlojl,




1F+0 ¥ S)Lo.{;’a‘\" 3)50“5 }‘g,d‘ "..,,.‘5)/-/:” L.w

rry

Y Jgas &ld!

aailye

ale! Ao

[Y£] 4299 5 59000l yome bl 5 (og0s sl 5 bl JLas]
[V G gy Sl g prnns (Siasgey Lo

V] (ogos Jag e 4 Jlail 5 (S LSS

V] 5 65l ¢ Sloss S1ye 4 Jluai]

V] poe Sl > S8 )l (olb (yuals

Juasl g (gjlwasss

St slalad
an 5 sl ¥

AYole g yiwd

V] oo o yiwd g cuslio (ol yramo
[¥a] Lo zolsn ol o yiwd 5 (sloa] clas
[£1930] ginS 33l hialls aadsheo (gl L3l (5365 (ol (glbog,S (usyiasd (gl powo (& jbomslio

AYole (g yiwd

VTV laicsd 5ylSem g (35 )lio (55254005

(Y] S ynio lads ()18 0 b e 6d o gloal 4 (olitwd
Y] V] eloin] glaolys <8 )lie g (92ls o (Sanlan
[¥Y] ol ()l 129 9 59,00y (a9 (glocuslins

g <8 Lo

[YV] o5l yorly sladgy (ylgd g
V] olgdd 1293 pne (sl ol Oy o guai

lyye g oyl g yeSe Y
o )L::\.A

[F7] oles b sl b (b))

[¥¥] )lgmds 1295 5 sgp00k 51y (HEAT) coods (oobaidl b5
DF](ESG) (aracuns; (laizl (JleS> il Lj)

[YO] yoe )3 (s9y03l &2 o3 (L))

[¥Y] yoiane dgnts yolaio a4y )5 culoludl

o)l g bl

(Y5 i aizjn Yoo ol
[¥5] pogad - ogae )i alopw g Jlo el

V] ore melgr Jbil sladinej sl

[F] 06 ] o 5585 s oo sl 3 Joo
[yv] Aaijawf e cS)lin g Coles

[W] yoane lybol oo Jelio 359,

&9l =¥

[Ve ] V] oolaiwl 5 (il po lg e 8ylie
[¥7] (o slocdld 5 el (slad (31
Vo] Lelas! @BMe sl So sbv)

9 sloz!

- 4?)[«&) ddw‘
elerl gyl o

[FF] )l Spos p0 Sl 5 )18, i 329

V] dasorocus jf souldl Ol ylos 550 4 u_nlfi

[V] 9395 3 s 51 Lo Balit] stio (gladolyy (o yeMb)
[FV] (6)lgusss y290 9 (55 Maosly S g5 5 bjgel

5 251
&l ilosaily

e

[FF] (g (com slaculed dauly 4 bacsjlow 5 (s pSin
[FAL V] adgl slacsias’ 5 il psl loss ay gy

V] olsiged (slgy codls 5 oyl ialS

[VA] {FA] youso 13 (o (sloog)S )8 slajls OJ”'I){

= o> Caoas
9
blé) 9 oM =0

D] (o g Ko e o] Ol ( slig (glay g yw) 21y Closs: UML
(V8] oy el
D] o) g SetogST dauog oo J S

s> 50y

DF] ol 3Rl (oo slgy g3 oo 51 Castal (3als

[VP] gt 5 oy 3l Sty slod Sy o | Cotal el

DVF] Qb cuial g slad (250 53 (Uls> 3 8505 b (sloia] el ()] 80
[VF] (ogee slalad o o)l s > oy CutsS

Cule Coiol 5 (o] =5




rrr O 9 (Ao | o (g e (SLAS (g jlwokijjb g0 o S prd Al K 1 ] g

Y Jgas &ld!

Laslgo alxy! &
5] ol 5 o psas (glojles e
[VF] (g e 555 5 s3lolgon olidy) 035 cuad) (Jasme (o] "
V5] ysue (siod] oSl widle o o
DETL s il cleladl
(V] 8 290 Sl slap ity (>0
o] FA] o 0 335 Co o g lga caaS b 5 cloodly 5l ealawl
g )3 o pde g 1gd [BLLYTS Nt ) C el e alid
) 2P S®K)Y
[¥ ] ((bloe slopiaSl b Jions (laghl) olp)l8 colin sadsn (sloial, L
o ygreodld Silwdiadon =Y
e T e s T T 9 Slacygld g
[‘”\] 5[\“'] ( 9 A.J)Do () ‘wml W)JQJ) L’)l)g)lf %Lp) OIS g J)L»A ).) w).aw”l WLLS )I b.)‘.b.w]
[YA] oo Jobo ) (5065 o plEdl b jrano Copllr o o eisle
. ) . . P g7 . I G299 9 =
[¥V] (oolgwasd 295 5 cuodhus ¢85 (sWooje> 3 mlio g oli)biusl Wby yiny g 4il5l53 tupunsST o o5
[V ] saome Bolazwl/cdl b g luls ials
Vo] Slows Co o sl
ey ¥
[Ya] bxe dlge ;I ealiwl _
e, Balaiwl —A
7] e 55 i 31 55,5 -
L 35! &l 3l
D] 55l B (5900
[\;]u]d)m).)gydﬁ).@ L
V] Gl jl 3a5me Bolawl/ Lol zals '
[V#] d..sl.yda.wy LSL"’M)' dbl/]&.ﬁ:
[¥£] V7] ( 5 YU ;omj) swlidpg bl s b gy
V] n pjesordaw sl (sl Lais (s3955)) Lo Cy pte =4
[V TdYP] oyt s (sLidb Lai> d)pL,:U 9 Cowd)
DV] Jew J558 5 s34 olilyy copre sl il csosldl
9] gl gy Sz 7 2
(V] oyghateny Slundy glacsboy sbnl i
VO] V8] oyl sladcgorme sl dolis ol el
o)l sladeseze & L i dokis
[PP1P] (Simh Jbs sl s Simp el slol T
- . S Slye Sl e
DVP] e (b 3 (e g (Sin 8 Cuga lesil
Sliialy g alsT
[ ka5 9l J r elazs ol ] [Gr-‘—"”:‘:“'W‘l‘ Fm‘ u_.,_.-J r,k..,‘_,h.:u‘r»ﬂ
@ [e] [aee] f““""‘ﬂ E Ny

[
9 Lelaisl s IOl oelais) ols) § Crollin
ag)lysy $>Lais
= | MMH = -m.,.w mwj/

sbiab (s)wosd) ) § (AndT]
) S)al aqud ) (ile

oiry? { charov (ol ol
1 9(FY7 6 £ (rrom(S o0 qis

_F“‘

lf,wbwm,,u raau»-f)—a ( "‘"‘*”'j ey ‘
=) L
Sl 9 cobls l [ uu,,..,‘,.;,.j w»-’u.,f:,-u'r- "“‘ “M“

S b gbad (giluosiilh sz b pp S0 A dawg Loz le ) JSW

g



VEeD (¥ 85Louls ¥ 6,99 s Sy (ISl rre

oldyy sle 2o €85 L8 Slejle (BaSeS lie 09)S (uyn 390 oddplelid syl el )
2yl slaailye 4 do g b .cd)S IS5 (295 Ainbe Slale g es STl slae Bt (29051 9 (i8]
MR8 wn D90 Slade ()l 5 (b ooleridy b)) (gy0ed sLa (giloosjil 3 p 5 S S S dawg )
SiloaslSe g st 4 (Sl Slinbe Sl s Aoy Sl oo Bt i)l pes g cé)S
Jhaehl p3 oAb 4y (g)lgwdd 253 5 Goioly e Silooliil sk 2 pp S ALD Ay ba)Sal,
Coodl (30 g yd Jl ekl jline 93 (bl o |y eadigshae STl (slagse Bk o5 45 Culgs > EAS S Lis
Blawe Jo sl 53 (6,505 Slbelal g Sl aoplia b anlss (Bauses lie Jl ol pogdle S sanas) 428k
sbad silwojilh siugsb )3 Py S5 Al dawg SRyl lage Butn ¥ g S ol cul i se oulS
L5 4 ol o ool Al o ] 55 (o]0l L s YO 394 s oanliio a8 oboslan sl 03,5 @) |y (o
Sl 4 dag bl 5 0S5 5 0 Bl gk 3 S okl g egsse ladie; IS b
A5 gl oo ply Syt Bt e Jlinl g Caenl (e (10ke (B AS S Lo

Ol R (S5 p0 yme (3ookijl aygsk 3 py S o0 ASd dmg S5l sla o850 L Jgua

. ,o ¢' o1 ‘
i;:, ’ ::f SN g 53 U0i35l 53 05 S o A Aragd Syl 02 By S
o b Slptd 293 9 S9y0ly yowe (b g JUail sl (eges lalad g S Cbwl - SO1
¥ivo b lalad (g 5 (9> Cumle 55 & 255 b 926 o Sipbor 5 (Sl 2)abn SO2
v/o ¥ 9555 oggtl ol g g% laolil & Jlail b SO3
¥V 5 o Staogey Lain palaie d Sl il (5 lswds 2g 5 59,00l by clisl 5 sl S04
\ANS \AS Sk 5 ol oS 5 (Al js bl b (slagd9)9 B2k I e 8d (S SOS
A ¥/vo 3 oo B b (B2 (53,965 (b g gl (b sl gb g bl Slods oSyl sb)  SO6
/Yo ¥ Sl 293 5 (59,00l oo SIS g jluli> SO7
YiAS t/as s 2513 5 Sl M i g 4p5 SO8
Fivo ¥Iv (g S8 ol JJUS g (53lo)lgan ¢ olidg) 035 cual ol gl cas) (Jaee (el SO9
\l Yive &b cuad g )3 Jols > sy, (!SI0
¥/ ¥IA (By2 psSool 5 By B ymgd 1,3) yisSeul 5 48290 (sloolStun] o 5 célo sl S11
¥/o the Wbl iy (Bl gy 23 5 e Sl g sl s gilosl S12
¥ AL dyrge sy &b gilojl g <o SI3
¥y ¥ e 5 S35 5 ol b1 syl il jlos Jolis olh) less olid iy e S14
Y/ Y/ iy ol 5 cSag (YT a8l il olas elisl g cuye  S15
vivo ¥/vo s ) duny cuad 9 )9 Sl sild g Bk jl bl silel;  S16
o/¥ ¥Iva SR (5)553)5 5 Sl ¢ 4ijy9 3 50 M mlio ¢ b)liwl jl coles S17
vivo ¥ S Sedld gy jslaie 4 je ) iluin cw gl 2l SI8
¥Ivo ¥ e J5b )3 o sl28 Lol 5 (LS saaigs cals S19
v/a YIive e s il (LS lapilel ()lpwad 1290 Gloojlgiin 5 (Simjd sladlug) sjyely  S20
YIvD ¥ (o g S 8IS )50 0 loles slusd STyl ) (6Lab) pono )3 opglitodis clolad slb  S21
Y/ YYD bzl clodSd g Llaoms Sl b jl Sloyedbl S22
¥/ ¥ S 3 slialles adslns gyl 31 5368 Lols (slbog)S (gl pomo (sjlimslic  S23
o/¥ ¥INS O3S (g3l Cuw 5 ooy S S24
A% A o o W38 (o)Ll 5 Ol sasme 8ozl (gl O B 25l piew (b S25
¥/Y0 \Al e g lsl ohb (5190 dbdoncme 6yl (518 5oyl 5l e 1> (05 b plésl  S26
Yio Y/ s ol 13 GpaonsS glocaaY Jl odlizal 827
YIvD Yio (hlse cslopsiaseb] b o (slaghb) lS Colin tiadn claial,  S28
¥/ ¥IAS 10 iyt Sl Blols , gl 9 4523 S1izdl sy sLb §29
¥/ the Solgudd 1293 Cany Sl (Gjayaaly g Sl 15 0 Sl )lpwdd 29 ool b (Sialea S30
vivo YIive s il ol g (S30S )3 oo clogls slag i xS S S31
Y5 YV S5l 3l ool b (isucogh g pme 513586 S32
vIvo Y/o o 3 g0 Jli jolaio &) (6)lguad 29 9 (6)la0dly g5 (gl slagyl  S33

Y/AA AVAIA OIA@)Q(Z Cae g PU;,OL@ )l)él ‘ubw J)LM > S34




rro 1550 3 I | . e 5Lk 5 jlasoti b 33 i Sy Ay S 3 ] Ao

S350 e S VIR g (Bl e )3 (L2 80k (syd | sl (lies) Y/O (5 da (1Sl Slise 2 Caled)

b opyeS cib )3 o bt Cuenl Gl 4 i bad ololid ok (ghjacliyy adbate (28000 Cueal (5)
S 2bodpon 4 g b Cwlord oy (oles 4 Y S5 5 cp e U p a8 b 3 (s I liebl g op it
Om Sjaely gly el 4l iy 18 (L I plsabl oy piidis 9 Cannl ( yidan) Jlogas (VL 5 Cusly Cuand
) helae (522005 dilate )3 (g o (Lab (giluoijil ) pyi S o A dawsgd Sl Sl 28k O Jada S

Cowl 03l 1)

Oebae (65)40b  dilate > (Sujyw g (5loodijil p3 p 5 S o5 ASLS dmwg SOyl sla o By 0 Jgua

Olae 31 olaed! _ . R . e A e et s A s
S s (§500355h 3 0 5 S o0 A Arwgd Sy Pl (B B0 N

Coyod PO
b o Slgwdd 293 5 55000 e (b g Jlail ol (eges sbaldd 5 Sk Gl SO1
fvo o balad (95 5 (9 Caple 95 4 d295 b o o (Salen 5 ()l syl SO2
£.¥0 5 oo Stugsy Lain jslate 4y oSl JLail (6 g y290 5 5500k oy sl g sLb S04
\RAS AR S5k 5 el oS 5 s je bl Gl Slrs39)9 Gk I popied s (AL SOS
AR’ £X0 3,0l Joo culilB b By (69)365 el g yuilSygl (Sd iy slacy 99 Gloss olKiuyl sl S06
fAS fas e 2SS g S5 Mo i 9 4y SO8
¥.Yo \\% (9 &Mu)f (WS} ‘w J)Ms 9 d)b)l}o&b ‘du” ‘cb).} b 4oL;ul> wa.v) u.la..’xn L;\ml S09
.o AR ablogn (B g 23 g e Bl gy lol g iluil S12
\AS AR e 9 5395 g plo 3Bl (¢ye5ul ils sl Jobis oaldy closs (slad sw i  S14
F.vo ¥ ea Jobo 53 s (5L38 (sl g 2l (LS s cils 19
Y5 ¥ Oly“pf b|)§| ;‘_'JIJ.;AJL.: ;;MJ?Lw L5|)|.> Jl)_é] ;olf.@f uoB L;l.m’)f Lgl).g Jowmy Lg)'l.wwtn S23
AR Y.y g l.o.':gi u_'>|).|o GBS d)'b)g:ﬁj “_',-‘4:-"“ $bdoncxe ‘LS)‘??.‘> L?»LS.; a.))b )'l SRy fl:'-bl S26
¥.¥ YA ‘5)13){,.13 JI}M Ml &lolw 5 )595\..41945)%5: JI)IJ}‘ ,a)&...b u"l)"’ S29
‘ ‘SZB oedae 6 yanl p adle \'l
5 soz so4 @& |
526 512 s08 @ ®
. 506 @ 529
45 | “oo5 | @514 g ®
507 o ® s10 ‘..3 s
s19 s11
LD
%, 525 2
33 s22  ®
» . L
'3:, # s18 s:2 o
) s03  s20
3?—5 s31 ® © & H
) s21 s16
e [ ] L ®
5 533 515
s28
15
1 v
1 15 2 25 3 35 4 45 5 5.5

§O8ly (B8 ey (50 3l Lol

IR e (S50 e (§5loo ki3l 53 p 3 S o0 ASd dnwgs STl (slape Bt (s, Hlages T S

sla)lSaly slive  aolsl )3.08)5 )18 (EauseS ) lie 35 390 (6 lgwdd 1293 9 $9,00le yrme (silookijil Sz b
Sl g Casbge & dagi b 9 )5 )3 (aw)p 3j90 (IS R (soges slalad 5 Sl Tl oad e Sl sl
wlad o bl Cbal jshaie 4 cuwso B 0 b gzl «F dihie  SWjw (5yeghS YV e 485 Ojeo



VP8 X & ylos ¥ 630 «sesd i pily (5 ekCiawlorw rrs

(GSRIY (S8 sl liwgy Jold (gladlaial b liwgy iy (5)lgwdd 1293 9 (S9503ln yomne (b g Jlail (sl (so90s

Cad sited 5 69 IS G ol 8 2 (B) o5 b 5 (A) oyt o oSl i yglite 4 05 485
b sl | (650 5 5 8 A 2528085 S0 b (b5 ) (ol e 45 ngligs ol 5 Mlos5 Sy S0 &
550 b ad 200 b odly @y a1y o Al e g0 45 0l Slu) jreghS ¥V Job dr dtwgm 6y (JUasl ]
P pghe Sopo a9 okl (Sl (09395 SSl5 L IS SSan g e (ST (b S JBg o> slroged
cbli> Glojlo (uillygl Glojlo b Jols Slojls slassly p ogMe ()L g3y (bl )3 2315 )15 pgos oyt
Wiy dgmg AVole  pwiwd dinej 3 &S caST & dogi b )8 Sygo o5 v g slilaio 5y g O ) bamo ]
Mw‘gw‘umbla»ﬁuu‘.m‘cu])}csmJwW&mwMwawﬁﬂa))bwdodD9)9
5 Soodly g S Sl (Slaodiil izl 2 pp Spo IS ik Y S8 b 3 asT o
Z:.wy Z.\,ﬁd)’boblg ,Jbb)&ml) )‘l ‘5)”\..4}' 0 ¥ JS\«: Lol 0305 4§|)1 |) Q‘)-@; Y dilaio d)b).@ uf.xj)')w ‘5)19“:45-)%33

S s i H
7 - &~ i3 i

Ol ¥ didate (61506 (S50 (5)lpwd 293 9 (59500 pame (b (sUa (5ilwo kil izl 3 py S o ASS Auk LY JSW

Ol Y dilate (600 (S5 p (5)lowdd 1393 9 (59500l yams 3 p 5 S o0 A Clasuie S Jga

(hoghs) ol o3l yuno (FioghS) 5 29 yoamo Obwy pU
¥/ ¥y S 36 ol
<Y YIVO S iy
£1AA 1YY Ml ) 6
YA B/ Ml ¥ 316
a/a- B/V Slasd g

A (A) (i
Iy (B) oy
ny (C) £Wlgs b

Y¥/VA YY/VY S K p preme




rrv O 9 (Ao | o (g e (SLAS (g jlwokijjb g0 o S prd Al K 1 ] g

| TEHRAN 4

L g Lol (S5 @Mle ual g (5 lgwdd 1293 5 5903k e sjlugydl (A

(1

I

WAl

il

.)’»‘.\\;‘..9/'-‘:,
AYesd AW
Abe L kK

3 =SV s

@ V

By Fswl g (B a2y b

)391..;‘ 945 y>9d oS!

5“?)531&5(

kBl (B 908 el 5 gl (S5 sl 5 (il Sloss ol (5 ) (
3,51y Jox FoSwl g 293
O Y Alate (6350 (S50 (6 lgdd 253 9 9000y ye (Siloo il D oy S o B drwg (sla Sl (gilwosly I (sl &SSO

OF 79
ol 0395 ol 5 oMl g oldd_ e slal s syl Lol 5505 am3 e i ol g solyiniy (sl iSal,
e (A (slpwsd 1293 5 59,00k Sy Slisl da s Jlail sl (ogee sl 5 S, QLI gmen (Sl
i 225 Sl (Sod (2B 5 Slosd ookl o 5 (Jacee (doal (S8l wMe i by (il gy
(Fhlos Ao p> amd oo (Lt 35 o3 cpl a8 Sy - (e Ceodl g o) dmal ) ¢ pldS (2ilojle &
s a8 p 3 S 5 D dawgs (gl edaliie LB 5 ugele slaciluy dbul (Lol cadlyl
e (Slocuslio g FoSil g 429> Slyil ppily (b (ol o (Sidlon g (I)lie (Shyaaly Genen byl
oW dylae cpl s slainl cllie 5 jame0dld (pgi slasyglid ¢ edles S jlie dlal 4 dn g Sby (B (slrog,S (gl
S5 ASd Cypde 1 (6918 | pSep 9 (S)lhe JlpeSe Cusl lpy W a9 I oMo dad o0
w3 e Gl Slhles sba)Sal) b lgome Jidod )3 oud plulid sll (Aebss (g Jloul bl 485 ©p90 5 oy
odsly) ol ) aly jo yllss g byl g slenl g (ooladl (6ygl b Sl gy WlaB S L5 dngi 3)90 yieS dlel Sy
el (g)lul & Jbs > il udS g sle! Gloldl 5 LI 8 400 aian il Wl o Cant opl )l (S p jels
a3 (Siyd eloial g (oolatl (ool s gile 4 da g Ml o S o AW

Jlodipej 9 2> gy |y () 5 (sl (IS Sl 5l s i Wlatailys ead plulid (la)Saly (IS ok 4
g &l el S a bt glp (Jlpl b gd (5)lpwdd 290 5 (ggje0ky Slayas ) Gl L o5 CudS IS



VP8 X & ylos ¥ 630 «sosd i pily (5 ekiawlorw rrA

slaplls (oolaisl = clan! 6,0lol ygmman oadotsd yieS sl ¢ gyl iiwlow ¢ igh (cdm ol p cul oY lub
Ol sVomed Cosl @ Slgiee yol cpl Wgd Ll g (Ll anld o)y i b 4 s (S Sl y gl
5 Flhl (S5 @] el iloatjil wales 3 5 998 oxie (Kia g ol )il 5 S sacdluy;
4 il Bie 5513

_ S slal ; Btas 4 Lol imghy (slaanl md o ol iy (el g b duglio > ddlls ) (slaasily
Lalyod Gty Slallae 51 gengs BB (250 L iy 35503 p 5 S o0 (gl dugt 5 «odls g 0l ¢ taal L2
Mo s b g g 0l (slm puans (gjlolin Wle ol ISl 1S o) 5 st ¢Lias) Aine 13 S (5ol s chiiutd
Bgej 2 o)l Sl 5 & sl Lulyen (VA1) llSen 5 SY dalllae @bt b i dame (sl 5 (2Ll ((Sdl 5
Sinlen (omen (l)Sal ¢ SeSs g (S 5lie (g5)a0lp Binej 53 catly 15T oy 5 (Sojd plonad] kel o]
2 oS Cunl Ly (VoVF) 8an 5 5gd 9 (V27) gigp lalllan L 5oSiul g 4 293 STpail ppiih (b 5 03l o
sy Sl ijludSed 5 jlul S dej o sl ST oy S 3 (S lie el g (S lie CuaSl
3 Slppen (VoY) (hlKed g (S 5 (V+1Y) )0 5 atlly laaidl L lacS)l JLasl g ()lgmad 1295 5 59500l
Susl pyisly (2l (5)slg 5 (5yolid diaj 53 2l AT 451293 Lol (sl o 5 o SULS (S0 dawgs p oS
M ool & & canl Lslyen (VoVF) oSen 5 (518 Adllas b (6)loyaed (Sl Blob )3 oSl g b 29
B oS o slemsl Clie Ao > copiomed dgr by ol oolaml - clasl @l g (s)lawdd g0
g eloizl ey (VoVY) gilo g (VYY) 50l 45T b cdgle (glyls 01,3l g laialls <1368 sl e (s3loiclio
25 Sl en phica laog S 5l coles

4 S 5 L5)l3 35 ya3 lby g ca S bl st onsedly] (claylSaly ¢ elazsl 5 eolati] gyl divaj 52
9 golaidl Ql),;;’L“ 2 (VoY) Ll Vs sle Slilllas aS” Jbo > wslaszly eloanl g (odlasdl (6,9l clnadgo ¢ slal
5 2 byl sleogly 4 e85 B)b 305 alal SLlEl bl e sl 45T 85k el
Sl 1 ite isy) 4 (VYY) hiSed 5 659y (63 5 (VoVY) g lalllas b gago ol izl ol STyl
)1 6y bl yen il 18T o)l slacse )b 5 )8

Lolgiind g (5 o5 40 .7
5 oges slad (giluntijil ob L s ped RT3k Kl 0 pp S AL dnug plesl y Shai b Sl g,
el Slal 4 oliws 5 b el B slp oyl Gl s @ NlFe Slgedd 293 9 soredly sl e
55 sato Sl oMo 5 ol «Lias] altd = 618 sled y Btes (o3lgiiy (slocsPlyal ol s loal, S Jes
Ol3ed g oM ual b s (gilolds «(ghlgwdd 293 5 (g900ly sy lisl oSl Jlasl ygomen (Slolidl lods
P Spdtun 828 ()] g wgele aClop; 4 i g Sl (Seb () 5 Slass crolSinl dbol 5 (ol
el ol 2 88 Slllao o9 tl Ll yor ol lodl ) 2y B 50 b s cpl s (s0eb (slalad
s Sl (B2 31 (5 s ) Sl b il aST 5 ol ladSd duugs 5 (dles <8l 0,
Sl e byl Soosly 9 sloel sl 5 bbb ((Simjd g (Fslb Slye cslaial g ool gyl
2 sl oY Gl 5 ol (813l 4 s gl & cul ol Sl B pl lad S 8 g 350 a8 ol
Sgd (b suld o)ly pgue ok a5 slanl g (Sim b ool sl d g (o)l (gam S0

olediced <8 lie 5 ol sloss Bt (igedl 5 (63l atms 35S0, 5l (s oyt BBy Hte
9 6 I oS 5 ol s 5 0,8 g |y aaly syt 5 Ll do o Bt oseil 5 53l ST Sald 3 (50
» hdyole o SSUS oS Coanl jol ol 295 e 2ell8 Sl b)) Gosl s @ Wil 29



Fre 1550 3 I | . e 5Lk 5 jlasoti b 33 i Sy Ay S 3 ] Ao

5 pp S5 Coypre b s I3k 4 WS oo AT ol imghy (IS g 23l dy |y s R85k
b, g5ke b (cadl8 wlolidl pleal .ol  (SKinyd g (oolabl - clain] &g s S aSl ¢ oot ) Cyg o S5 s
Sl e oo 5 GhIESslw ccnlplly 29 ot )k g it oglol olo e dbul 4 Wlg o slaz] 5 o2l
5 sl Cply (Simph e elanl cllie Jold (2 805L e sl & ((Ssd lacsluy; dawg LS
e dng Syl tl SLlidl b 35 luk g el S5 4 s ped silwenjil b aiS @y 5o oolatil g5l
Soplyel bl sl & dagi b (SWjpw pree Gloolijil gl ot 3l laabl e pp S0
9o Mol ) zrd 4 e

Sl 1293 9 S9y03ly oo (b g Jlail sl (egee lalad 5 S, Cll

e (g Lo jglats & S )l Jlail (g lgwas 1293 5 s9p00ly by sl (SLb @

Sl 9 ol oS 5 (el s bl SIS (Slae3g)g Bk I (s yiws Aud (Sb o

oilingl (Sby Slacaygd g tlige Class o] jues g Lo (b o

e (1S b5 g (S5 @e cun g A @

(e 9 S )5 ol s SS9 (3loslgen (ol 035 cuad ol ple caal) (dae (el @

e 5 358 5 e b1 opstl wljlos Jols ol et (el ity @

wilogin Gilag (g 23 5 e Sl gy sl 5 il @

lalad (g3l 5 (5> cunle £95 4 a2 g b (Mg o Siblan 5 (5 )lie gjpaclyy @

OIS 33 plialle ulslae (gl 3Ll 8395 (ol (slaog )5 sl e (Silocanlia @

(B Fgsl g (B 8293 1 5) oSl g 431290 (olSinn] juod g colo (2Ll @

36 31530 pdSbl ailobis 53 Sl g 43 295 Shyndl gty (b @

e Jobo 3 s sLa8 sl g (ol (aLS slaaigS cusls o

drogs apted Al sl p sleinl g olaBl oglol pledl aan] clatngh 29 e St
b (Ko g oyl Sl a4 dagi ey S0 claojen il gped Gl S 5 SPB ol
Pl ol (Sl &5 2 48T L Leloinl (gl g omlidinls dlal (wy 2 (S)lgmdd 293 5 (s9)0l (Sl e
D9 35 o Sl )b e Silwag 9 JUH sl (Malloe (e Sllas

K| CX VPR L g )
Slanily 8 lie dlie (5,155 ¢ imgs plxl )3 o5lil G 4 B don
2lo o )l

S g PO

)l Sl (o0 ¥ ddlate (655008 (e 5 RS 61l 53 (EAS S Lo AT (gl



VFoB ¥ 5 ylod ¥ 8,80 g ed Cdpuly (5 ltaolinw rre

&b

1. Valente R, Mozingo L, Bosco R, Cappelli E, Donadio C. Environmental regeneration integrating
soft mobility and green street networks: a case study in the metropolitan periphery of Naples.
Sustainability. 2021 Jul 22;13(15):8195.

2. Balsas CJ. Innovations in Non-Motorized Transportation (NMT) Knowledge Creation and
Diffusion. World. 2025 Oct 1;6(4):136.

3. Correa F, Bartorila M, Ribeiro-Palacios M, Pérez-Soto GI, Rodriguez-Reséndiz J. Toward the
Human Scale in Smart Cities: Exploring the Role of Active Mobility in Ecosystemic Urbanism.
Smart Cities. 2024 Dec 16;7(6):4002-24.

4. Urrutia-Mosquera J, Cortés Y, Flérez-Calderén L, Lufin M. Sustainable urban development and
mobility. The role of spatial heterogeneity in sustainable trip patterns. Sustainable Development.
2025 Apr;33(2):2171-88.

5. Kuss P, Nicholas KA. A dozen effective interventions to reduce car use in European cities: Lessons
learned from a meta-analysis and transition management. Case studies on transport policy. 2022
Sep 1;10(3):1494-513.

6. Rosik P, Mazur M, Stgpniak M, Komornicki T, Goliszek S, Duma P, Churski P. What drives
potential accessibility decomposition? Temporal and spatial variability of the impact of
infrastructure and population components in France, Spain, and Poland in the years 1960-2020.
Journal of Transport and Land Use. 2025 Jan 22;18(1):1-27.

7. Bello AO, Okanlawon TT, Wuni 1Y, Arogundade S, Oyewobi LO. Exploring the nexus between
the barriers and drivers for sustainable smart cities in developing countries: The case of Nigeria.
Sustainable Development. 2024 Aug;32(4):4097-113.

8. Zaki SH, Haggag AG, Selim AM. Novel criteria for sustainable use of urban spaces under bridges
in cities by applying DEMATEL technique. International Journal of Urban Sustainable
Development. 2023 Dec 31;15(1):299-320.

9. Mareeva VM, Ahmad AM, Ferwati MS, Garba SB. Sustainable urban regeneration of blighted
neighborhoods: The case of al ghanim neighborhood, doha, gatar. Sustainability. 2022 Jun
7;14(12):6963.

10.Zhang Y, Kang S, Koo JH. Perception difference and conflicts of stakeholders in the urban
regeneration project: a case study of Nanluoguxiang. Sustainability. 2021 Mar 8;13(5):2904.

11.Pellicelli G, Rossetti S, Caselli B, Zazzi M. Urban regeneration as an opportunity to redesign
Sustainable Mobility. Experiences from the Emilia-Romagna Regional Call. Transportation
Research Procedia. 2022 Jan 1;60:576-83.

12.Gattuso D, Cassone GC, Malara M. Integrated urban regeneration policy and soft mobility planning
for transport energysaving. Instrumentation Mesure Métrologie. 2018;18(4):527-47.

13.United Nations Human Settlements Programme. New Urban Agenda, [llustrated. 2020.

14.Von der Leyen U. Political Guidelines for the Next European Commission 2019-2024: Opening
Statement in the European Parliament Plenary Session 16 July 2019. Speech in the European
Parliament Plenary Session 27 November 2019. Publications Office of the European Union; 2020.

15.UN-Habitat; World Health Organization. Integrating health in urban and territorial planning: A
source book .(2020. https://unhabitat.org/sites/default/files/2020/05/1-
final_highres_20002_integrating_health_in_urban_and_territorial_planning_a_sourcebook.pdf

16.Urban regeneration as a tool for inclusive and sustainable recovery. Report on the Expert Group
Meeting: 2021. Hybrid event co-hosted by UN-Habitat and the Basque Country Government in
Bilbao, Basque Country, Spain.

17.Di Ruocco I, D’Auria A, D’Alterio RR, De Rosa A. A Framework for a User-Perception-Based
Approach to Integrate Landscape Protection in Soft Mobility Planning. Land. 2023 May
11;12(5):1048.

18.Kantarek AA, Hanzl M, Figlus T, Musiaka L., Zaguta A. Introduction. Urban Redevelopment and
Revitalisation. A Multidisciplinary Perspective. Inlnternational Seminar on Urban Form 2022 Sep
6 (pp. 1-6). Cham: Springer Nature Switzerland.



P 1550 3 I | . e 5Lk 5 jlasoti b 33 i Sy Ay S 3 ] Ao

19.Massari A, Marchionni C. Sustainable Regeneration of Urban Centers: Strategic Guidelines of
Intervention. In2025 IEEE International Workshop on Metrology for Living Environment
(MetroLivEnv) 2025 Jun 11 (pp. 138-143). IEEE.

20.Tehran City Islamic Council .Fourth Plan for the Development and Progress of Tehran City Based
on the Realization of Urban Justice 1401-1404 .1401. approved on 16/12/1401.
https://laws.tehran.ir/Law/TreeText/7357

21.Paganelli, F. Urban Mobility and Transportation. In: Leal Filho, W., Azeiteiro, U., Azul, A,
Brandli, L., Ozuyar, P., Wall, T. (eds) Sustainable Cities and Communities. Encyclopedia of the
UN Sustainable Development Goals. Springer, Cham. 2019 .https://doi.org/10.1007/978-3-319-
71061-7_67-1

22.ince EC. Mapping the path to sustainable urban mobility: a bibliometric analysis of global trends
and innovations in transportation research. Sustainability. 2025 Feb 11;17(4):1480.

23.Un-Habitat. 2022.
https://unhabitat.org/sites/default/files/2022/05/report_egm_urban_regeneration.pdf

24.Lak A, Ramezani M, Aghamolaei R. Reviving the lost spaces under urban highways and bridges:
an empirical study. Journal of Place Management and Development. 2019 Sep 27;12(4):469-84.

25.Baltic IK. The Public Urban Spaces Renewal and Architectural Heritage Revitalization: A Lasting
Interconnection. InConservation of Urban and Architectural Heritage-Past, Present and Future 2023
Jul 24. IntechOpen.

26.Vakhnichenko, O. Revitalization of urban public spaces. In AIP Conference Proceedings (Vol.
2490, No. 1, p. 060029). 2023. AIP Publishing LLC.

27.Alberti F. Regenerative streets: Pathways towards the post-automobile city. Sustainability. 2023
Jun 28;15(13):10266.

28.Ricciardelli A, Amoruso P, Di Liddo F. Urban Regeneration: From Design to Social Innovation—
Does Organizational Aesthetics Matter? Urban Science. 2025 Mar 11;9(3):79.

29.Bruno M. The challenge of the bicycle street: Applying collaborative governance processes while
protecting user centered innovations. Transportation research interdisciplinary perspectives. 2020
Sep 1; 7:100209.

30.Corticelli R, Pazzini M, Mazzoli C, Lantieri C, Ferrante A, Vignali V. Urban regeneration and soft
mobility: The case study of the Rimini canal port in Italy. Sustainability. 2022 Nov
4;14(21):14529.

31.De Lotto R, Greco A, Moretti M, Pietra C, Venco EM. Collaborative soft mobility planning for
university cities: The case of Pavia. Transportation Research Procedia. 2022 Jan 1;60:472-9.

32.Moro A. Co-design of public spaces for pedestrian use and soft-mobility in the perspective of
communities reappropriation and activation. Transportation research procedia. 2022 Jan 1;60:36-43.

33.Ferrari G, Tan Y, Diana P, Palazzo M. The platformisation of cycling—The development of
bicycle-sharing systems in China: Innovation, Urban and Social regeneration and sustainability.
Sustainability. 2024 Jun 12;16(12):5011.

34.Adesina JA, Tang X, Uduma-Olugu N, Adebamowo M. Regenerating Urban Landscapes through
Wetlands Restoration and Outdoor Open Space Connectivity: Off-road Bicycle Lane Planning
Principles for Tourism Development. Turismo: Visdo e A¢do. 2025 Feb 24;27:€20521.

35.Chen B. Streetscape Regeneration Based on the Walking-friendly Research;; An Example of
Lijiao Urban Village Design (Doctoral dissertation, Politecnico di Torino).

36.Della Spina L. Co-Evaluating Landscape as a Driver for Territorial Regeneration: The Industrial
Archaeology of the Noto—Pachino Railway (Italy). Land. 2025 Oct 24;14(11):2116.

37.Masys AJ. Applications of systems thinking and soft operations research in managing complexity.
Boston. USA. 2015;321.

38.Jackson MC. Ceritical systems thinking and the management of complexity. John Wiley & Sons;
2019 Apr 8.

39.UN-Habitat. 2020. 2012-2025 United Nations Human Settlements Programme, Global Urban
Safety Indicators and Monitoring Tool https://unhabitat.org/global-urban-safety-indicators-and-
monitoring-tool


https://laws.tehran.ir/Law/TreeText/7357
https://unhabitat.org/sites/default/files/2022/05/report_egm_urban_regeneration.pdf
https://unhabitat.org/global-urban-safety-indicators-and-monitoring-tool
https://unhabitat.org/global-urban-safety-indicators-and-monitoring-tool

VEoB LY 8 kot ¥ 690 g piends bt (1) iClaolonw rrr

40.Organization for Economic Co-operation and Development (OECD), 2020, Smart Cities and
Inclusive Growth. https://www.oecd.org/content/dam/oecd/en/publications/reports/2020/08/smart-
cities-and-inclusive-growth_332850c0/8a4ce475-en.pdf

41.Coskun E, Rittersberger-Tilic H. Crossborder Marriages as a Path to “Upward” Social Mobility:
The case of Kyrgyz Women in Tiirkiye. InWomen's Studies International Forum 2024 Jul 1 (Vol.
105, p. 102949). Pergamon.

42.Dindar E. Performance Evaluation of Economic, Environmental, and Social Sustainability and
GRI-Based SDG Disclosures in Turkey’s Automotive Sector. Sustainability. 2025 Oct
7;17(19):8905.

43.Millard-Ball A, Reginald M, Yusuf Y, Bian C, Ng W. Beyond Copenhagen: Walking & cycling
success stories from cities worldwide.

44.WHO. Examples of applications of the Health Economic Assessment Tool for cycling and walking,
.2025. https://www.who.int/europe/publications/m/item/examples-of-applications-of-the-health-
economic-assessment-tool-for-cycling-and-walking

45.World Bank. Global Mobility Report: Tracking Sector Performance. 2017.

46.Navarro-Moreno J, Calvo-Poyo F, de Ofa J. Investment in roads and traffic safety: linked to
economic development? A European comparison. Environmental Science and Pollution Research.
2023 Jan;30(3):6275-97.

47.UN-HABITAT. Healthier Cities and Communities Through Public Spaces. 2025,
https://unhabitat.org/sites/default/files/2025/01/final_public_space_and_urban_health.pdf

48.UN-Habitat.  2012-2025 United Nations Human Settlements Programme. 2020.
https://unhabitat.org/programme/safer-cities

49.UN-Habitat, World Smart Cities Outlook. 2024.
https://unhabitat.org/sites/default/files/2024/12/un_smart_city_outlook.pdf

50.Rui J, Othengrafen F. Examining the role of innovative streets in enhancing urban mobility and
livability for sustainable urban transition: A review. Sustainability. 2023 Mar 24;15(7):5709.


https://www.oecd.org/content/dam/oecd/en/publications/reports/2020/08/smart-cities-and-inclusive-growth_332850c0/8a4ce475-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2020/08/smart-cities-and-inclusive-growth_332850c0/8a4ce475-en.pdf
https://unhabitat.org/sites/default/files/2025/01/final_public_space_and_urban_health.pdf
https://unhabitat.org/programme/safer-cities
https://unhabitat.org/sites/default/files/2024/12/un_smart_city_outlook.pdf

Online ISSN: 3092-6564

g‘)% Urban Development Policy Making
W)

oo Home Page: https://judpm.ir
ghAns

Modeling Rear-End and Lane-Change Crash Severity Of Passenger
Vehicles At Urban Roundabouts

Ali Rahmani'*' | Amin Mirza Boroujerdian®*

1. Department of Highway and Transportation, Imam Khomeini International University, Qazvin, Iran. Email:
Ali.rahmani @edu.ikiu.ac.ir

2. Corresponding Author, Associated Professor, Department of Highway and Transportation & Road and Transportation
Engineering Research Center, Tarbiat Modares University, Tehran, Iran. Email: boroujerdian @modares.ac.ir

ARTICLE INFO

ABSTRACT

Article type:
Research Paper

Article History:

Received 26 November 2025
Revised 29 December 2025
Accepted 25 February 2026
Published Online 01 June 2026

Keywords:

Urban roundabout,
processing,
Collision,
Conflict,

Speed.

Predicting crash severity based on recorded crash data is associated with several
challenges, including limited accessibility, incomplete information, and potential
reporting errors. Consequently, surrogate safety measures provide a proactive
approach that reduces reliance on crash data and enables the assessment of
factors influencing crash severity prior to crash occurrence. Urban roundabouts,
as intersections with a circular central island, play an important role in
moderating vehicle speeds, making the analysis of factors affecting interaction
severity particularly relevant. In this study, aerial image processing techniques
were used to analyze rear-end interactions among passenger cars at the
Roudband roundabout, located in Dezful County, Khuzestan Province, Iran.
Performance-related variables were extracted using safety analysis software, and
gamma regression models were employed to examine the factors influencing
interaction severity. Surrogate safety measures, including time to collision
(TTC), were used as the dependent variable to evaluate factors affecting the
severity of rear-end and lane-change interactions. The results indicate that
maximum speed has the strongest effect in the final rear-end interaction model,
such that a one-unit increase in maximum speed leads to a 0.488-unit reduction
in interaction severity. This finding highlights the statistically significant
mitigating effect of maximum speed on the safety level of traffic interactions
and demonstrates the influence of speed variations on reducing interaction
severity at urban roundabouts.
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Introduction

Road safety has consistently been regarded as a fundamentally important topic in scientific research.
One of the most extensively investigated aspects of road safety is reflected in traffic crashes.
Considering that vehicles approaching a roundabout must yield to circulating traffic, entry legs are
treated as minor roads, while circulating lanes are regarded as major roads. In this sense, a roundabout
can be conceptualized as a priority-controlled conventional intersection.

At a broader level, methods for evaluating the safety and operational performance of roundabouts
are generally classified into two main categories: crash-based and conflict-based approaches. The
challenges associated with crash-based analyses have led to the development of surrogate safety
measures. These measures enable rapid evaluation of innovative intersection designs and traffic
control strategies without requiring crash data, and they utilize identified traffic conflicts to assess
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safety conditions. Surrogate safety indicators are considered among the most precise approaches for
the functional analysis of roundabouts.

Materials and Methods

Given the importance, availability, and crash-related relevance of surrogate safety measures, a more
detailed examination of the factors influencing each traffic conflict can significantly enhance the
prediction of safety conditions and the severity of conflicts at an intersection. Aerial video recording
using an unmanned aerial vehicle (UAV) is one of the techniques for collecting traffic and operational
data, and it was employed in this study as well.

Prior to conducting the aerial recording, the traffic conditions of the roundabout were assessed
during different hours of the day in terms of level of service. Filming was performed under free-flow
conditions so that vehicles could execute their corrective movements and maneuvers without
constraints, as congestion may affect such maneuvers and consequently alter the nature of operational
analysis compared to free-flow situations.

Considering the selected UAV-based data collection method and its inherent limitations, the video
recording was carried out under sunny weather and on a dry asphalt surface. Heavy vehicles (such as
trucks and trailers) are prohibited from entering this roundabout during the day; therefore, the rare
instances of their presence (if any) were excluded from the analysis. Moreover, due to the relatively
high altitude of the UAYV, identifying conflicts involving motorcycles and pedestrians is challenging.
As aresult, this study focuses exclusively on conflicts between passenger vehicles.

Results

In summary, the results obtained from the three regression models indicate that the intercept is
negative and statistically significant in all specifications. The variable PET consistently appears as
positive and highly significant across all three models, exhibiting the strongest influence on the
dependent variable.

In the models incorporating additional explanatory variables, the behavior of MaxS and
PostCrashV differs. Specifically, MaxS was statistically insignificant in Model 2 in certain analyses;
however, in the final model, with the inclusion of PostCrashV, it became significant and demonstrated
a negative effect. The variable PostCrashV appears only in Model 3 and shows a statistically
significant impact on conflict severity at this stage.

A comparison of goodness-of-fit indicators, including AIC and BIC, as well as changes in Log-
Likelihood and Pseudo R?, suggests that Model 3 provides a superior fit. Owing to the greater number
of significant variables and its higher explanatory power, this model is considered more appropriate
for explaining variations in TTC.

Overall, although PET remains the most influential variable in all model specifications, the
inclusion of MaxS and PostCrashV in the final model enriches the predictive structure and enhances
overall model performance. Based on the results presented in Tables 4 and 6—7, PET consistently
exhibits a positive and statistically significant coefficient across all three modeling scenarios,
indicating that higher PET values are associated with increased TTC.

From both behavioral and physical perspectives, this finding is consistent with the theoretical
foundations of surrogate safety measures. A larger PET reflects a greater temporal separation between
two road users at the conflict point, thereby reducing the likelihood of an immediate collision. In other
words, the results confirm that PET can serve as a reliable predictive indicator for describing the safety
level of traffic interactions and demonstrates a clear structural relationship with TTC.

Discussion and Conclusion

e The results of the three modeling frameworks indicate that PET is the most stable and influential
variable in explaining variations in TTC. Across all model specifications, PET exhibits a positive
and statistically significant relationship with conflict severity.

e In Type 1 models (lane-changing conflicts), only the base model including PET was statistically
significant, while the speed-related variables, MaxS and PostCrashV, did not show significant
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effects. This suggests that, in lane-changing conflicts, temporal variables play a more dominant role
than speed variables in explaining variations in TTC.

e In Type 2 models (rear-end conflicts), the inclusion of speed variables altered the effect pattern.
The increase in the PET coefficient from 1.917 in Model 1 to 2.393 in Model 3 indicates that when
speed is simultaneously controlled, the importance of PET is further strengthened.

e The Type 3 models (all conflicts combined) confirmed a similar pattern. PET remained positive
and statistically significant in all specifications, with its coefficient increasing from 1.42 in Model 1
to 1.70 in Model 3.

e A comparison of goodness-of-fit measures shows that adding explanatory variables improves
model performance. In Type 1 models, Model 2 provided the best combination of AIC, BIC, and
Pseudo R2. However, in Type 2 models, Model 3 demonstrated the best overall fit among all
specifications, with the highest Log-Likelihood, the lowest AIC, and the highest Pseudo R2.

e The Gamma regression model with a log link function demonstrated strong performance in
modeling the TTC indicator. This model is consistent with the strictly positive and right-skewed
nature of TTC data and achieved appropriate Log-Likelihood values, reduced AIC and BIC, and
acceptable Pseudo R? values. Overall, it provided robust goodness-of-fit and statistical stability
across all model structures and effectively explained variations in conflict severity.

e The goodness-of-fit statistics further confirm the satisfactory performance of the Gamma models.
For lane-changing conflicts (Type 1), Model 2 achieved the best fit (Log-Likelihood =—30.21, AIC
= 54.194, BIC = 77.79, Pseudo R? = 0.544). For rear-end conflicts (Type 2), Model 3 showed the
best overall performance (Log-Likelihood = —21.476, AIC = 50.953, highest Pseudo R? = 0.386).
For the combined conflict type (Type 3), although AIC and BIC values were relatively close across
models, Model 3 provided greater explanatory power (Pseudo R2 = 0.41). Collectively, these
findings confirm the suitability and effectiveness of the Gamma regression approach in modeling
TTC.
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Introduction

Modern municipalities face increasing service demands, growing public scrutiny, and rapid shifts
toward data-driven management. In this context, transparency has become a fundamental requirement
for effective urban governance rather than an optional administrative practice. Contemporary debates
on urban governance emphasize the importance of open data, participatory management, and
learning-oriented organizational structures for improving public accountability and performance
evaluation. The Municipality of Tehran, with its 22 districts and complex administrative structure,
provides a suitable setting for examining how governance models can influence transparency and
performance assessment. This study explores whether a shift from a hierarchical, control-centered
administrative system toward a learning-oriented and open-data governance model can enhance
transparency and improve organizational performance evaluation.
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Materials and Methods

The study employed an applied research design using quantitative methods. Data were collected
through a structured questionnaire distributed among managers, operational experts, and
administrative specialists within the Municipality of Tehran. The questionnaire was validated through
expert review and demonstrated satisfactory reliability. Respondents represented seven functional
domains: infrastructure and urban development, human resources, budgeting and finance, public
participation, information technology, service delivery, and regulatory compliance. To analyze the
relationships among the study variables—managerial development, organizational learning
orientation, open data practices, information transparency, and accountability transparency—structural
equation modeling (SEM) with maximum likelihood estimation was applied.

Results

The structural model demonstrated strong goodness-of-fit indicators (CFI=0.94, TLI=0.91,
RMSEA=0.058, y*df=2.45), suggesting that the model adequately represents organizational
conditions within the municipality. Findings show that managerial development has a significant
positive effect on information transparency (=0.54) and accountability transparency ($=0.62). The
analysis further indicates that transparency improves when interdepartmental coordination is
strengthened, digital systems are integrated into decision-making processes, performance monitoring
becomes more systematic, and standardized procedures for information disclosure are implemented.
These factors reduce information asymmetry among stakeholders and improve the municipality’s
capacity to communicate performance outcomes clearly.

Discussion and conclusion

The findings suggest that transparency is closely linked to managerial capabilities, organizational
learning, and the effective use of open data systems. As municipal managers adopt participatory,
learning-based, and data-driven approaches, the organization becomes better equipped to publish
reliable information, clarify decision-making processes, and respond to citizens’ feedback. The results
also highlight the importance of integrating digital infrastructure into daily administrative routines and
strengthening coordination among departments. Respondents emphasized that open data initiatives
facilitate earlier problem detection, strengthen citizen trust, and improve the alignment between
municipal services and community expectations. The study demonstrates that transitioning from a
traditional control-oriented governance model to a learning-oriented and open-data framework can
significantly improve transparency and performance evaluation in municipal organizations. Evidence
from Tehran’s 22 municipal districts shows that sustainable transparency requires managerial capacity
building, institutionalized data-sharing practices, and systematic public reporting. Municipalities
seeking to enhance public trust should prioritize learning-oriented leadership, interdepartmental
knowledge exchange, open data platforms, and structured citizen feedback mechanisms. These
measures enable local governments to move beyond conventional control systems and create a
governance environment where transparency, accountability, and performance improvement reinforce
one another.
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The increasing complexity of administrative processes and the expansion of
organizational data have highlighted the need for intelligent and data-driven
monitoring in urban management. This study aimed to design a contextual
model of intelligent monitoring for Tehran Municipality using a grounded theory
approach. Data were collected through semi-structured interviews with 12
experts in urban management, administrative supervision, information
technology, and data governance and analyzed through open, axial, and selective
coding. The findings identified three main categories influencing intelligent
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Introduction

The rapid development of digital technologies, artificial intelligence, and machine learning has
transformed governance and monitoring systems in public organizations. Municipalities, as complex
urban institutions, increasingly require intelligent and data-driven monitoring mechanisms to improve
transparency, accountability, and administrative integrity. Despite the growing global interest in smart
governance, there remains a lack of localized and context-sensitive frameworks for implementing
intelligent monitoring in Iranian urban management. Therefore, this study seeks to develop a grounded
and context-specific model of intelligent monitoring for Tehran Municipality.
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Materials and Methods

This study employed a qualitative research design using the grounded theory approach. Participants
were selected through purposive and theoretical sampling and included 12 experts in urban
management, administrative supervision, information technology, artificial intelligence, and data
governance. Data were collected through semi-structured interviews and analyzed using open, axial,
and selective coding procedures. Sampling continued until theoretical saturation was achieved.

Results

The findings showed that intelligent monitoring in Tehran Municipality is influenced by three main
dimensions: causal conditions, contextual conditions, and intervening factors. Technical deficiencies,
institutional pressures, and limitations of traditional monitoring were identified as key causal
conditions. Data infrastructure, digital maturity, and governance policies formed the contextual
conditions, while organizational resistance, technical limitations, algorithmic bias, and privacy
concerns acted as intervening factors. The study also identified four main strategies, including Al
infrastructure development, human empowerment, intelligent policymaking, and machine learning-
based monitoring indicators. These strategies can improve transparency, reduce corruption, strengthen
data-driven decision-making, and enhance public trust

Discussion and Conclusion

The findings emphasize the importance of intelligent and data-driven monitoring systems in improving
transparency and administrative integrity in municipalities. The study indicates that successful
implementation depends not only on technological infrastructure but also on organizational culture,
human capacity, and supportive governance policies. The proposed model provides a practical and
context-sensitive framework for implementing intelligent monitoring in urban management. Despite
its practical contributions, the study is limited to a qualitative and context-specific approach. Future
studies are recommended to validate the model in other municipalities using quantitative or mixed-
method approaches.
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1. Gradient-boosted Tree
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1. Causal Conditions
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1. Contextual Condition
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1. Intervening Conditions
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ARTICLE INFO ABSTRACT

Traffic calming measures are widely used in urban streets to reduce vehicle
speeds and improve road safety. This study evaluates the effectiveness of several
traffic calming measures implemented in Tehran, including plastic speed humps,
sinusoidal speed humps, median islands, pavement treatments, and rumble
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reduction. The findings also demonstrate that speed reduction generally begins
before the installation point and gradually recovers after passing the calming
device. Overall, the study confirms that properly designed traffic calming
measures can effectively reduce operating speeds and improve urban traffic
safety. Combined calming strategies were found to be more effective than
isolated measures. The results can support evidence-based decision-making for
selecting suitable traffic calming measures in urban streets.
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Introduction

Excessive vehicle speed is one of the major causes of severe urban traffic crashes, particularly those
involving pedestrians and cyclists. Traffic calming measures are commonly implemented to reduce
operating speeds and improve road safety in urban streets. Although many traffic calming devices
have been used in Tehran, limited studies have quantitatively evaluated their effectiveness under real
traffic conditions. Therefore, this study aims to assess and compare the effectiveness of different
traffic calming measures in reducing vehicle speeds in Tehran.

Materials and Methods

This study applied a before—after evaluation framework to investigate the effectiveness of selected
traffic calming measures, including plastic speed humps, sinusoidal speed humps, rumble strips,
pavement treatments with median islands, and plastic speed humps combined with median islands.
Vehicle speeds were measured using laser speed detection devices under free-flow traffic conditions.
Speed observations were collected at several points before, at, and after each traffic calming measure.
Only passenger vehicles with sufficient headway were included in the analysis to minimize traffic
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interaction effects. Statistical analyses included descriptive analysis, Levene’s variance test, and
independent sample t-tests to evaluate the significance of speed reductions.

Results

The results show that most traffic calming measures significantly reduced vehicle operating speeds.
Plastic speed humps and plastic speed humps combined with median islands demonstrated the highest
effectiveness, followed by sinusoidal speed humps and pavement treatments with median islands.
Vehicle speeds generally began to decrease approximately 60 meters before the calming measure and
reached minimum values at the installation point. After passing the device, speeds gradually increased
again. Rumble strips showed the lowest effectiveness and did not produce statistically significant
speed reductions.

Discussion and Conclusion

The findings indicate that traffic calming measures can effectively reduce vehicle speeds and improve
urban traffic safety. Combined calming strategies generally performed better than isolated measures.

The study also suggests that rumble strips should mainly be used as warning devices rather than
standalone speed reduction measures. Proper geometric design, installation standards, and roadway
compatibility are important factors affecting the performance of traffic calming measures. Overall, the
results provide useful guidance for selecting effective traffic calming strategies in urban streets and
support evidence-based traffic safety planning in Tehran.
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The Historic Khorramabad Valley, one of Iran’s oldest human settlements and a
UNESCO World Heritage Site, holds exceptional natural and cultural tourism
potential, yet faces barriers in infrastructure, marketing, and planning. This study
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Introduction

The Historic Khorramabad Valley, with over 63,000 years of human habitation, is among Iran’s oldest
settlements and was inscribed on the UNESCO World Heritage List in 2025 as "Prehistoric Sites of
the Khorramabad Valley" [1]. This milestone validates its cultural and natural authenticity while
offering a strategic opportunity to rethink sustainable tourism planning in Lorestan. Despite rich
assets, institutional weaknesses, marketing gaps, and fragmented planning hinder progress [2]. This
study optimizes the interplay of three pillars tourism infrastructure, destination marketing, and
cultural-recreational events to maximize attraction within sustainable urban tourism frameworks.
Global evidence shows UNESCO listing alone does not ensure sustained visitation; without scientific
management, it risks resource overload and ecosystem harm [3]. Thus, territorial planning and
environmental impact assessment are vital to balance economic gains with Zagros conservation.
Infrastructure (eco-compatible transport, lodging), marketing (social media, big data, Al), and events
(cultural identity, social resilience) form the core triad. Their synergy, enabled by smart analytics,
enhances appeal; misalignment wastes resources and damages heritage [4].
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Materials and Methods

Adopting a positivist stance per Saunders et al.’s research onion [25], this deductive study tested
theory-derived hypotheses via field data. A survey strategy used structured questionnaires aligned with
the conceptual model. Content validity was expert-refined. A 9-point Likert scale (1 = very low, 9 =
very high) captured nuanced perceptions. The population included tourism operators, hotel/eco-lodge
managers, tour leaders, and Lorestan heritage officials; 105 questionnaires yielded 101 valid
responses. A balanced incomplete block design reduced cognitive load, with each scenario rated by
>33 respondents. RSM with Central Composite Design in Design-Expert v13 modeled linear,
quadratic, and interaction effects. Model selection used R2, adjusted R2, ANOVA, and coefficient
significance. 3D surface plots and optimization identified peak attraction configurations.

Results

The quadratic model was superior (R? = 0.9638, adjusted R? = 0.9313). ANOVA confirmed linear
effects (p < 0.0001): marketing (B = 1.23), events (C = 1.09), infrastructure (A = 0.46). Marketing-
events interaction (BC = 0.2625) was synergistic. Infrastructure showed positive quadratic effect (A2 =
0.3519), indicating accelerating returns; events showed negative quadratic (C? = -0.8981), signaling
saturation. Residual and predicted-vs-actual plots validated fit. 3D surfaces revealed maximum
attraction at high infrastructure/marketing and moderate events. Optimization gave: infrastructure = 9,
marketing = 9, events = 8.015 — attraction = 7.98 (desirability 0.828). Constrained scenarios
prioritized marketing (e.g., medium levels + high marketing = 6.477).

Discussion and Conclusion

Non-linear, interactive dynamics challenge linear priors, demanding nuanced policy. Marketing’s
dominance aligns with digital trends but quantifies its lead, supporting Al campaigns to elevate global
visibility. Events’ optimum corrects over-event reliance, stressing quality and capacity to prevent
strain local planning deficits [2]. Infrastructure’s escalating returns justify phased scaling for synergy.
The marketing-events synergy innovates coordination, closing institutional gaps. The optimal triad
(infrastructure/marketing 9, events 8.015) yielding 7.98 attraction proves balanced integration trumps
isolated efforts. All hypotheses held: marketing’s linear primacy, infrastructure’s positive quadratic,
events’ negative quadratic, positive interaction, and optimal mix. Scientifically, RSM advances
quantitative tourism modeling; practically, it directs balanced investment for economic-cultural gain.
Limitations: expert perceptions, cross-sectional design, omitted variables (price, climate). Future: real-
tourist validation, RSM-machine learning hybrids, longitudinal tracking. Recommendations: inter-
sectoral committee; short-term access/info upgrades; mid-term eco-mobility; long-term eco-lodges;
regional data/Al marketing; capacity-capped, innovative events; local training. Sustainable tourism in
Khorramabad demands monitored, integrated action to boost appeal and national standing.
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Museums are places of memory and space to preserve, introduce and
publish the culture of the past and the works left from the past history of
the land. Sacred defense museums are created as collections to collect,
recognize and publish the culture of sacred defense and research in this
direction. The necessity and importance of these museums can be derived
from the intellectual foundations and religious, national and patriotic
ideas. The country of Iran, focusing on Islamic and Iranian culture and
foundations, and having gone through many wars and incidents in the
battle with its many enemies, has a great history in the holy defense,
which research is in line with what, why and how to design the museums
of the holy defense. It can be a way to read and explain the future path.
Therefore, this article aims to explain the dimensions and necessities of
the design of sacred defense museums with a qualitative approach, which
tries to do this research by studying case examples of war and military
museums in different countries of the world and studying documents and
libraries. . The results of this research show that the basics of designing
war and military museums in world records, especially in western
countries, include the defense of the homeland and homeland, displaying
national honors and honoring the soldiers and officers who died and
survived the war, as well as human rights with an emphasis It is about the
killings and destruction left over from the First and Second World Wars
and regional and local wars. But the foundations of the design of the
sacred defense museums are based on the sanctity of defense and Islamic
values, God-centered, Velayat-centered, and resurrection belief, which is
manifested in the form of the concepts of martyrdom and sacrifice and
through the tools, memories, wisdom, and sacrifices of warriors and
martyrs, Martyrdom lifestyle, spirituality and requirements of Iranian-
Islamic architecture and the urban Arsan pattern.
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Introduction

The Sacred Defense possessed characteristics, among which the following can be noted: The Sacred
Defense is a sacred struggle (jihad) to defend human rights; it is imbued with spirituality derived from
religious, national, and doctrinal beliefs. Furthermore, it was a scene of endurance and resistance by
brave and valiant combatants—a spirit that today is essential and vital for the Islamic Ummabh to stand
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against global arrogance. The courage of the combatants, especially the commanders, was widely
renowned, and their martyrdom-seeking spirit instilled fear in the hearts of enemies on the battlefields.
The lifestyle of the martyrs and combatants has always been instructive and exemplary, to the extent
that their morals and spirit on the battlefields—their precision in safeguarding public treasury and
people's rights, their forgiveness and kindness toward subordinates, their fairness and benevolence,
their simple living, and self-purification—are remarkable and educational.

Materials and Methods

This research is conducted using historical, analytical, and logical inference research methods, as well
as interdisciplinary research, employing documentary and library study methods and case study
research. Thus, in the section on the background study of military museums and case studies, historical
research and field survey methods have been used. In the theoretical foundations section, by analyzing
the content of texts, the theoretical foundations of the Sacred Defense and the New Islamic
Civilization and their relationship within the Sacred Defense museums have been studied.
Furthermore, in explaining the relationship between the theoretical foundations and the architecture
and urban planning of Sacred Defense museums, an interdisciplinary approach has been adopted in the
final part of the theoretical foundations. In the findings and conclusion section, using logical
reasoning, the requirements for planning and design have been presented.

Results

The most important national, religious, and doctrinal components used in the design and development
of Sacred Defense museums are: the sanctity of jihad and defense, urban and national identity,
recollection of Sacred Defense memories, transmission of the culture of jihad, resilience and self-
sacrifice, honoring and commemorating the Sacred Defense, the martyrs and combatants, tourism
centered on the Sacred Defense, a sense of patriotism, spirituality, the martyr-inspired lifestyle, and
attention to the requirements of Iranian-Islamic architecture. Preserving and disseminating the spirit of
self-sacrifice and martyrdom-seeking not only plays a significant role in enhancing human perfections
but also guarantees the immunity and protection of society against evil forces; and although in this
regard, Islamic values also manifest themselves in various ways. Nevertheless, even though during the
formation of the glorious Islamic Revolution and during the Sacred Defense period, society was filled
with a yearning for martyrdom and being killed in the path of God, various methods are still employed
to promote the culture of martyrdom and self-sacrifice. The most important foundations and pillars of
Sacred Defense museums include the sanctity and God-centeredness of defending the homeland and
divine values, which leads to the identity formation of the city and Islamic society. In terms of
architecture and urban planning, in any war museum, the following strategies should be considered:
1)Durability of the external and internal form of war museums 2) Familiar forms in strengthening the
sense of patriotism 3) Designing a religious space within the museum 4) Considering educational and
research spaces Designing symbolic elements and landmarks 5) Designing service spaces for users 6)
Symbolic design of operational spaces 7) Design and representation space for artists.

Discussion and Conclusion

Sacred Defense museums must be filled with the spirituality inspired by the martyrs and combatants,
and the legacy of the frontlines and war, as well as their faith and beliefs. This is achieved through
spatial design based on the Iranian-Islamic architectural model and the legacy of the Sacred Defense.
Furthermore, Sacred Defense museums should serve as a place to introduce the lifestyle of the martyrs
and combatants as a model of a worthy life for future generations. The wills of the martyrs are one of
the legacies of the Sacred Defense, containing teachings of monotheistic beliefs and the martyr-
inspired lifestyle for the purpose of advancing toward the New Islamic Civilization. By comparing
global precedents with the Iranian-Islamic theoretical foundations of war museums, the dimensions of
similarity and difference in design principles can be extracted. In global precedents, the focus is on
evoking a sense of patriotism and national pride; displaying military capabilities and achievements;
creating identity for current and future generations by emphasizing their own military history; and
designing for promotional and propagational activities.
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The aim of this study is to analyze the role of cyberspace in redefining the
governance of Tehran metropolis, with an emphasis on two components:
accountability and participation. In the contemporary era, metropolitan cities—due
to population density, complexity of urban issues, and high volume of
interactions—have become more dependent on modern communication
technologies than any other environment. Cyberspace, characterized by
interactivity, trans-spatiality, trans-temporality, and decentralization, has provided
an unprecedented platform for transforming traditional power structures,
accountability, and participation in urban governance. Tehran metropolis was
selected as the case study for two main reasons: first, its pioneering role in
establishing digital citizen systems (such as the "Man Shahrdaram" application and
the 137 complaint system); second, the simultaneous coexistence of participatory
approaches with restrictive policies (filtering). The research employs a qualitative
approach using thematic analysis. Data were collected through semi-structured
interviews with 25 experts and subsequently coded. The findings indicate that
cyberspace plays the role of an "incomplete catalyst" in Tehran: on the one hand, it
has broken down the traditional boundaries of communication between urban
management and citizens; on the other hand, due to structural barriers—namely
symbolic and inequitable participation (accompanied by the digital divide and
coerced participation), episodic and non-binding accountability (lacking tracking
codes and enforcement mechanisms), and institutional challenges (institutional
overlap, predominance of a control-oriented approach, lack of financial
transparency)—it has failed to establish a stable and equitable system. These
findings suggest that Tehran's main problem is not a lack of technology, but a
misalignment between technological capacity and the institutional framework. The
most important solution is the transition from a control-oriented approach to smart
regulation, coupled with the institutionalization of binding accountability and the
establishment of a unified urban window for citizen participation and oversight.
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1. Introduction

This study investigates how cyberspace transforms urban governance in Tehran, focusing on two core
components: accountability and participation. The main research question examines through which
mechanisms cyberspace redefines local government-citizen relations and to what extent this
redefinition is shaped by the institutional and policy context.

2. Methodology

This applied research uses a descriptive-analytical method with a qualitative approach (thematic
analysis). Data were collected through semi-structured interviews with 25 experts (university faculty
in political science, sociology, communications, and governance researchers) and analyzed using
thematic coding. The theoretical framework is Manuel Castells’ network society theory.

3. Results And Discussion

Cyberspace acts as a catalyst in Tehran’s urban governance, yet its impact remains partial and
ambiguous. Regarding participation, the “Man Shahrdaram” (I am the Mayor) participatory budgeting
app has enabled citizens to prioritize local projects. However, expert interviews reveal that
participation remains largely symbolic and consultative rather than empowering. Key barriers
identified include: a deep digital divide between northern and southern Tehran (unequal access to
internet and smartphones); coerced/incentivized participation (schools encouraging students to vote
without informed consent); superficial local councils with no decision-making power; and exclusion of
marginalized areas from digital processes. Over 70% of interviewees emphasized that participation is
neither equitable nor genuinely power-sharing.Regarding accountability, platforms such as the “137”
complaint system and “1888” public oversight center have facilitated grievance registration.
Nevertheless, accountability remains selective (focused on urgent services like waterlogging or waste
removal, not financial complaints or administrative violations); episodic (mayors react individually on
social media without institutional follow-up); and non-binding (no unified tracking codes, legal
response deadlines, or enforcement mechanisms). Citizens often bypass official systems, preferring to
raise issues on Instagram or X (Twitter) due to perceived faster responses. Thematic analysis
highlights “episodic and non-binding accountability,” “lack of transparency in follow-up processes,”
and “absence of binding mechanisms” as the most critical qualitative codes.

The findings reveal a significant gap between Tehran’s technological capacity and its institutional-
policy framework. Overarching structural challenges affect both accountability and participation:
institutional overlap among the city council, municipality, and Ministry of Interior (parallel decision-
making without clear responsibility); a predominantly control-oriented approach (filtering/surveillance)
instead of smart regulation, which restricts citizen access and weakens public oversight; lack of financial
transparency (large advertising budgets for participatory projects without public disclosure of fund
allocation); and insufficient media literacy among citizens and municipal staff. Importantly, experts rated
these structural barriers as even more critical than the specific shortcomings in participation and
accountability. The core problem in Tehran is not technological deficit but institutional fragmentation,
absence of a coherent digital governance strategy, and weak policy-implementation linkage.

4. Conclusion

Cyberspace has produced an incomplete and ambiguous redefinition of urban governance in Tehran. While
it has shattered traditional top-down communication boundaries and created new expectations for
transparency and responsiveness, it has failed to establish a stable, binding, and equitable system due to
misalignment between technological affordances and institutional frameworks. Thus, cyberspace has
become a tool for episodic demands rather than an institution for sustained participatory governance. The
study proposes five strategies: (1) redefining the state’s role from controller to smart regulator; (2)
strengthening data governance and financial transparency; (3) institutionalizing digital accountability
through binding platforms with tracking codes, legal deadlines, and enforcement; (4) enhancing media
literacy and digital social capital, especially in underprivileged areas; (5) reducing institutional parallelism
by creating a unified “single window” for urban accountability. The future of Tehran’s governance depends
on an indigenous model of balanced digital governance that harmonizes efficiency, stability, transparency,
and accountability—neither through technology restriction nor unregulated laissez-faire.
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