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This research focuses on the planning treatment and solutions for aging residential complexes
due to neglect and deterioration of infrastructure, by developing sustainable strategies to
enhance the quality of life, particularly through sustainable urban mobility solutions such as
designing pedestrian and cycling pathways. This approach encourages social interaction and
makes old residential complexes more attractive to residents. The problem focuses on the
challenges and opportunities related to improving transportation options for residents of aging
residential areas, specifically walking and cycling. This study highlights the importance of
transforming these places into more sustainable environments and the main problem that many
aging residential complexes lack the basic infrastructure to facilitate walking and cycling, a
lack of bike lanes, without these critical services, residents, are discouraged from walking or
cycling. The research aims to enhance the quality of life by promoting ecologically friendly
urban mobility options like walking and bicycling, which offer convenient access to activities
and are safe for the environment. The method used was based on collecting data from field
visits and municipal departments followed by an analysis of Geographic Information System
GIS to reach the results that research approaches the concept of sustainable urban mobility in
old residential complexes as a crucial step towards creating a sustainable, healthy and
environmentally friendly urban environment, in addition to improving the quality of life of
residential complexes by encouraging social interaction among residents and providing a more

vibrant and safe atmosphere.

1. INTRODUCTION

Walking and cycling in sustainable urban mobility contexts
are important elements that contribute to improving the quality
of life in aging residential complexes, as they affect the overall
health of the neighborhood and the well-being of residents [1].
As many of these complexes were originally designed with a
car-centric approach, there is a growing need to redesign aging
residential complexes to be more suitable for the daily needs
of their residents, by providing an environment that
encourages walking and cycling as healthier and safer
alternatives to cars [2]. Activating these practices in aging
residential complexes requires providing appropriate
infrastructure, such as interconnected pedestrian and bicycle
paths, linking them to neighborhood events to facilitate access
to activities, and creating public spaces that encourage social
interaction. This approach not only enhances the daily comfort
of residents, but also contributes to reducing environmental
pollution, and encourages a more sustainable lifestyle [3]. This
study addresses the urgent need for sustainable mobility
solutions in aging residential areas, contributing to both
environmental benefits and residents’ well-being. By reducing
reliance on cars, these mobility strategies help lower pollution,
enhance community engagement, and support a healthier
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lifestyle. The objective is to improve the quality of life in aging
residential environments by promoting eco-friendly urban
mobility options, specifically walking and cycling, which
provide safe, convenient, and sustainable alternatives for daily
transportation.

2. THEORETICAL DEFINITION
2.1 Aging residential environment

“Aging urban spaces” In urban areas with inadequate living
conditions, "aging urban spaces" are defined as encompassing.
There are three primary aspects: physical, social, and
economic. These factors lead to inequality and a lack of social
justice and fairness in the neighborhood urban community [4].
Due to the impact of shifting circumstances and adaptability
on housing systems and settings, Grover and Grover [5]
confirmed that aging impacts older residential assets,
decreasing utility. Paths, buildings, open spaces, and
landmarks are among the essential elements of the physical
residential environment that are impacted by aging, according
to Jacobs [6], who saw this as a chance for change. Mareeva
et al. [7] mentioned that the entrances to residential
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communities, the parking lot and roadway network, and public
amenities including green areas and open spaces are all

mentioned as components of the aging residential environment.

2.2 Sustainable urban mobility

Sustainable urban mobility is a transport system that aims
to provide efficient, safe, and environmentally friendly
transportation solutions within neighborhoods, considering
reducing negative impacts on the environment, achieving easy
access to activities, and providing fair mobility opportunities
for all social groups [8]. This system focuses on reducing
dependence on individual means of transportation such as
private cars and promotes the use of safer means that have an
impact on health and the environment, such as walking and
cycling [9].

Methods used to improve urban mobility [10]:

- Increase or design pedestrian paths to encourage people to
walk.

- Encourage the use of bicycles by designing special bicycle
paths to facilitate people's movement to activities in the
neighborhood [11].

2.3 Walkability

'Walkability' is fundamental in various interdisciplinary
sectors, linking urban design and planning to broader
challenges like public health, climate change, and social
fairness [12]. Most studies have shown that walkability is a
foundation for transitioning to sustainable cities, focusing on
the benefits of walking in particular [11, 13]. From this
perspective, encouraging walking by creating walkable cities
is vital to establishing a city that serves current requirements
while also considering future generations' sustainability.
Urban planning is evolving to enhance pedestrian street
sceneries that promote walking and bolster urban
sustainability. The majority of studies still only look at one
kind of physical activity or walking as a form of transportation
to learn more about one or the other. The main theme across
these surveys is how pedestrians see [14]. Walking has a good
impact on both health and the environment. Walkable
communities encourage pedestrian mobility, minimizing the
need for vehicles [15]. This helps to minimize air pollution and

Sustainable Urban mobility
In Aging residential complexes

greenhouse gas emissions, which are significant contributors
to climate change [16]. Furthermore, limiting the number of
vehicles makes it easier and safer for people to reach activities,
which improves the overall quality of life in the neighborhood
[17]. This promotes a more social and pedestrian-friendly
active and supportive residential environment, enhances the
aesthetics of the area, interconnected streets, safety, and
security, as well as enhances outdoor spaces for all age groups,
and works to improve the quality of residential life, which
positively impacts the activity of residents [18]. From this
perspective, encouraging walking by creating walkable cities
is a vital step toward establishing a city that serves current
requirements while also considering future generations'
sustainability.

2.4 Cycling and bicycle lanes

In the context of “Activating Walking and Cycling in Aging
Residential Complexes”, cycling can be defined as a non-
motorized means of transportation that is powered by muscle
power, where a person uses his/her physical strength to move
the wheel. In urban contexts, cycling is a sustainable, healthy,
and efficient means of transportation, especially in residential
complexes where it can contribute to improving mobility and
enhancing the quality of life for residents, including the
elderly. Activating the use of cycling in these complexes
requires providing appropriate infrastructure such as bicycle
paths, and improving the surrounding environment to make it
safer and more comfortable for users. These initiatives
contribute to reducing reliance on cars, improving public
health, and enhancing community communication [19].

Bicycle lanes are regarded as a critical component in
supporting sustainable transportation since they are
responsible for providing a safe [20], and an accessible
environment for riding [21]. They can help establish bicycles
as an alternative and more sustainable means of transportation,
resulting in a variety of benefits, including improved public
health [22], and the environment [23]. Finally, promoting
urban mobility through walking and cycling in aging
residential complexes helps to transform them into healthier,
safer, and more beautiful places, so improving the quality of
life for all residents can be summarized in the following Figure
L:

Walkability

Pedestrian path

l

Improving overall population
health

Cycling

Bicycle Lane

Renewing infrastructure and
enhancing sustainability

Improving mobility and access to
activities

Increasing social interaction
Promoting sustainability in urban
communities

Revitalizing aging residential
complexes

Figure 1. The effect of sustainable urban mobility on aging residential complex
Source: By authors



3. METHODOLOGY

In the context of studying the reality of the residential
complex to find design solutions and examine the
effectiveness of the proposed changes. Elements are addressed
in activating urban mobility through design interventions to
create pedestrian and bicycle paths.

Data collection tools: The researchers defined the damaged
area (spatially and functionally) and assessed the site's
physical characteristics to generate qualitative data for the
study. They studied land uses and the condition of the
movement axes to assess their condition and identify the
problems they suffer from. A set of indicators of the lack of
systematic design of pedestrian movement paths that facilitate
access to events was diagnosed due to a lack of awareness and
the absence of urban management of the residential complex.
The researchers designed sustainable urban mobility
mechanisms represented by designing environmentally
friendly movement paths to encourage walking and cycling,
which facilitates residents' access to events, reduces pollution,
and improves the quality of life in the aging residential
complex, as well as positively affects its quality and makes it
more vibrant, lively and environmentally friendly. Geographic
information systems (GIS) were used for the design and
mapping. Based on field survey data and municipal data in
collecting data about the study area draw maps.

4. THE PRACTICAL SIDE
4.1 Study area

Zayouna Residential Neighborhood is located in Al-Rasafa,
east of Baghdad's capital. It consists of 153 residential

buildings constructed in the 1980s and was considered one of
the best model neighborhoods at the time [24]. There are two
kinds of buildings: 86 three-story and 67 five-story. It is
situated near the Middle East's shopping, the "Central Tuesday
Market," which is currently vacant. This demographic
changed after 2003. (Municipality Data) See the location of
the study area in Figure 2.

-Existing land-use. The residential wuse includes
commercial, educational, health, entertainment, administrative,
and other service uses within the neighborhood, as well as
parking facilities and main roads. Figure 3 shows that the study
area's exits lack systematic pedestrian path planning, which
results in a residential complex with a lack of a sustainable
environment and random access to activities.

4.2 Analysis of physical elements

-Entrance points. The site has three main entrances: one on
Musa bin Nusayr Street, and two on the side of the Qanat Al-
Jaysh road. Four alternative entrances are also dispersed along
the site's perimeter. But there are no gates or distinguishing
markers at any of these entrances.

-Parking and the street system. Two major routes encircle
the neighborhood. While Musa bin Naseer Street is always
bustling, Qanat Al-Jaysh Road sees significant traffic
throughout the day. Nevertheless, the site's internal roads are
badly constructed and challenging to see, as shown in Figure
4.

-Walkway and bicycle lane. A lack of regular paths
designated for pedestrians and bicycles, which would facilitate
access to activities, makes residents take random paths to
reach the events, and this negatively affects the environment
of the residential complex and its residents, leading to the
deterioration of life and the lack of sustainability.
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Figure 2. Site according to with existing Iraq & Baghdad boundary map

Source: https://www.worldometers.info/maps/iraq-map
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Figure 3. Site (source: iso4map) with existing land use map
Source: By authors, using ArcMap

Figure 4. Street conditions of Zayouna buildings neighborhood
Source: By authors

5. ANALYSIS AND FINDINGS

The analysis within the context of activating sustainable
urban mobility will include assessing the current state of
mobility in aging residential complexes, with a focus on

designing walkway paths and bicycle lanes to facilitate access
to events, considering walking and cycling as sustainable
transportation options, in addition to presenting solutions that
can be implemented to improve this situation. The analysis
includes the following, see Table 1.

Table 1. Assessment and treatment of indicators of sustainable urban mobility (By authors)

Aging Elements Indicators Results
Entrance Unknown existing entrances Identify main and secgndary entrances, f:les1gn them
to be attractive, and more entries
Roads The existence of main roadways across the study area Maintaining the main axes and connecting them to
the movement and cycling paths
Pedestrian path Lack of regular walking paths to activities, which makes Redesign pedestrian paths, and connect them to
(walkway) the residents take random paths to reach the activities green spaces and activities
Cycling (bicycle lane) Lack of bicycle paths in the study area Design cycling paths that connect activities and

connect to walk path routes and main roads
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6. PROPOSED TREATMENT APPROACH WITH
DISCUSSION

6.1 Walking and cycling design

Establishing the principal entrances of the neighborhood
along major thoroughfares to ensure visual coherence and
provide accessibility to diverse activities, while providing a
distinct identity through architecturally built gates that
embody the community's essence that should serve both
functional and aesthetic purposes, welcoming visitors and
residents, defining neighborhood boundaries, and resonating
with the community's spirit. [lluminating and integrating clear
signage enhances visibility and usability. The design of
pedestrian and bicycle paths and regular entrance points
further enhance accessibility by ensuring that residents can
easily enter and exit the neighborhood without depending
solely on vehicles. These secondary access points should be
located near key destinations, such as public transportation
stops, community centers, or local markets, to encourage
multimodal transportation. To ensure safety and security, all
entrances should be well-lit and equipped with a surveillance
system, creating a welcoming environment for all (Figure 5).

6.2 Sustainable urban mobility and activities

Activating sustainable mobility adopting a walking and

Legend

Secondary entrance
® Main entrance
Walkway (pedestrian path)
@- Bicycle Lane
—— Main Road

I~ 7| Site Area 0 0.05 0.1 0.z

cycling lifestyle helps to reduce the population's
environmental imprint, improving urban sustainability.
Different traffic routes for walkers and cyclists are triggered
by placing distinguishing signage and combining landscape
elements and shading along the roadside. Rest places and
kiosks adjacent to pedestrian walkways are also given, as well
as green squares for recreational purposes. These
improvements increase the quality of the living environment
as well as the transportation system [25] (Figure 6).

6.3 Land use and sustainable urban mobility

Connecting pedestrian and cycling paths to key land uses
and community activities improves communication and
interaction among residents. These trails encourage outdoor
activities, social interaction, and a sense of belonging. They
provide easy access to essential facilities and services,
reducing reliance on private vehicles and contributing to a
healthier urban environment. They also support active
lifestyles, providing safe routes for walking, jogging, and
cycling. These pathways are inclusive, accommodating a
diverse range of users, including those with disabilities or
strollers and aging people. By integrating these pathways,
neighborhoods become dynamic, accessible, and sustainable
spaces, fostering stronger social bonds and a healthier urban
environment (Figure 7).
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Figure 5. Gate Point, walking, cycling connect activities
Source: By authors, using ArcMap
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Figure 6. Gate point, walking, cycling connect activities and green areas
Source: By authors, using ArcMap
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Figure 7. Land use, walking, and cycling connect activities and green areas
Source: By authors, using ArcMap
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7. CONCLUSIONS

By enhancing the facilities for bicyclists and pedestrians,
this research found to establish sustainable urban mobility in
aging residential complexes as a crucial step toward creating a
sustainable, healthy, and ecologically friendly urban
environment. It is possible to lessen reliance on conventionally
damaging modes of transportation, which helps to lessen
environmental harm. The lives of elderly residential
complexes are also improved by these programs, which also
help to improve social interaction among residents and provide
a livelier and safer atmosphere. To activate these solutions,
sustained investment is needed to provide designated
pathways, offer helpful amenities like bike parking and rest
areas, and create an urban setting that considers, in addition to
designing an urban environment that takes into account the
needs of residents of aging residential complexes. Despite the
challenges that may arise in implementing these initiatives in
aging residential complexes, the environmental, social, and
economic benefits that will result from them will be significant,
making them an essential step toward achieving sustainable
and flexible urban development. By working together with
local authorities, residents, and civil society, aging residential
complexes can be transformed into vibrant, sustainable urban
environments that meet the needs of current and future
generations.

REFERENCES

[1] Ortega, E., Martin, B., Lopez-Lambas, M.E., Soria-Lara,
J.A. (2021). Evaluating the impact of urban design
scenarios on walking accessibility: The case of the
Madrid ‘Centro’ district. Sustainable Cities and Society,
74: 103156. https://doi.org/10.1016/j.5¢s.2021.103156
Lee, .M., Buchner, D.M. (2008). The importance of
walking to public health. Medicine & Science in Sports
& Exercise, 40(7): S512-S518.
https://doi.org/10.1249/MSS.0b013e31817c65d0
Tainio, M., de Nazelle, A., Gotschi, T., Kahlmeier, S.,
Rojas-Rueda, D., Nieuwenhuijsen, M. J., de Sa, T. H.,
Kelly, P., Woodcock, J. (2016). Can air pollution negate
the health benefits of cycling and walking? Preventive
Medicine, 87: 233-236.
https://doi.org/10.1016/j.ypmed.2016.02.002

Ibrahim Jawad Al Youssef, B.O.M.A. (2015). Urban
upgrading of the deteriorating residential environment:
An evaluation of the experience of urban upgrading
projects in the city of Baghdad. Journal of Architecture
and Planning, 27(1).

Grover, R., Grover, C. (2015). Obsolescence-a cause for
concern? Journal of Property Investment and Finance,
33(3): 299-314. https://doi.org/10.1108/JPIF-02-2015-
0016

Jacobs, J. (1961). The Death and Life of Great American
Cities. Vintage Books Edition. Random House, Inc.,
New York.

Mareeva, V.M., Ahmad, A.M., Ferwati, M.S., Garba,
S.B. (2022). Sustainable urban regeneration of blighted
neighborhoods: The case of Al Ghanim neighborhood,

(2]

(3]

(4]

(3]

(6]

(7]

Doha, Qatar. Sustainability, 14(12): 6963.
https://doi.org/10.3390/su14126963
[8] Papadakis, D.M., Savvides, A., Michael, A,

Michopoulos, A. (2024). Advancing sustainable urban

881

[10]

[11]

[14]

[15]

[16]

[17]

[18]

[19]

[21]

[22]

mobility: Insights from best practices and case studies.
Fuel Communications, 20: 100125.
https://doi.org/10.1016/j.jfueco.2024.100125

Lo, R.H. (2009). Walkability: What is it? Journal of
Urbanism, 2(2): 145-166.
https://doi.org/10.1080/17549170903092867

Aleta, N.B., Alonso, C.M., Ruiz, RM.A. (2017). Smart
mobility and smart environment in the Spanish cities.

Transportation Research Procedia, 24: 163-170.
https://doi.org/10.1016/j.trpro.2017.05.084

Baobeid, A., Kog¢, M., Al-Ghamdi, S.G. (2021).
Walkability and its relationships with health,

sustainability, and livability: Elements of physical
environment and evaluation frameworks. Frontiers in
Built Environment, 7. 721218.
https://doi.org/10.3389/fbuil.2021.721218

Dovey, K., Pafka, E. (2020). What is walkability? The
urban DMA. Urban Studies, 57(1): 93-108.
https://doi.org/10.1177/0042098018819727
Rafiemanzelat, R., Emadi, M.1.,, Kamali, A.J. (2017).
City sustainability: The influence of walkability on built
environments. Transportation Research Procedia, 24: 97-
104. https://doi.org/10.1016/j.trpro.2017.05.074
Domeneghini, J., Macke, J., Sarate, J.A.R. (2022).
Walkability drivers for sustainable cities: A pedestrian
behavior survey. Journal of Sustainable Architecture and
Civil Engineering, 30(1): 65-77.
https://doi.org/10.5755/j01.sace.30.1.29756

Coindreau, M.A., Gallay, O., Zufferey, N. (2019).
Vehicle routing with transportable resources: Using
carpooling and walking for on-site services. European
Journal of Operational Research, 279(3): 996-1010.
https://doi.org/10.1016/j.ejor.2019.06.039

Brand, C., Gétschi, T., Dons, E., Gerike, R., et al. (2021).
The climate change mitigation effects of daily active
travel in cities. Transportation Research Part D:
Transport and Environment, 93: 102764.
https://doi.org/10.1016/j.trd.2021.102764

Lovasi, G.S., Grady, S., Rundle, A. (2011). Steps
forward: Review and recommendations for research on
walkability, physical activity, and cardiovascular health.
Public Health Reviews, 33: 484-506.
https://doi.org/10.1007/BF03391647

Khalaf, M.A., Rasheed, K.G., Mahdi, R.M. (2023).
Strategy of active housing. AIP Conference Proceedings,
2651(1): 20061. https://doi.org/10.1063/5.0105803
Michelle DeRobertis, P.E., Tira, M. (2016). The most
widespread traffic control strategy you’ve never heard of:
Traffic-restricted zones in Italy. Institute of
Transportation  Engineers Journal, 86(12): 44.
http://worldcat.org/oclc/614107147.

DiGioia, J., Watkins, K.E., Xu, Y., Rodgers, M.,
Guensler, R. (2017). Safety impacts of bicycle
infrastructure: A critical review. Journal of Safety
Research, 61: 105-119.
https://doi.org/10.1016/j.jsr.2017.02.015

Tucker, B., Manaugh, K. (2018). Bicycle equity in Brazil:
Access to safe cycling routes across neighborhoods in
Rio de Janeiro and Curitiba. International Journal of
Sustainable Transportation, 12(1): 29-38.
https://doi.org/10.1080/15568318.2017.1324585

Clots in Stockings after Stroke Collaboration. (2013).
Effectiveness of intermittent pneumatic compression in
reduction of risk of deep vein thrombosis in patients who



(23]

have had a stroke (CLOTS 3): A multicentre randomised
controlled trial. The Lancet, 382(9891): 516-524.
https://doi.org/10.1016/S0140-6736(13)61050-8

Neves, A., Brand, C. (2019). Assessing the potential for
carbon emissions savings from replacing short car trips
with walking and cycling using a mixed GPS-travel diary
approach. Transportation Research Part A: Policy and
Practice, 123: 130-146.
https://doi.org/10.1016/j.tra.2018.08.022

Zumaya, S.J.B.M., Quson, J. (2019). Assessing the
quality of urban life in cities - Domains and indicators: A

882

comparative analytical study of opposite spatial
dimensions. ALUSTATH Journal for Human and Social
Sciences, 58(3): 139-170.
https://doi.org/10.36473/ujhss.v58i3.898

Nasser, W.W., Mahdi, RM. (2023). The role of
connectivity and integration in cultivating attractive
values: A space syntax study of Al-Amal Housing
Project, Basra. International Journal of Sustainable
Development and Planning, 18(9): 2023.
https://doi.org/10.18280/ijsdp.180923



	1. Introduction



