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Abstract— The present research work consists of a study and reading of the city of Machala through bibliographic analysis on urban
morphology, the dispersed city, the compact city, urban centralities, and the tangible socio-spatial issues. It examines the scale at which
a city should be built and the conflicts that arise when an urban development model is not followed. The case study begins with a review
of roadways, the urban grid, block development, and land use to identify the errors in current planning and how urban-social segregation
has been created due to centralities located in a single area of the city, economically benefiting certain privileged sectors.

Thus, its dispersion is analyzed through a methodology that compares the current state of the city across five axes that constitute the
solution to the dispersed city, categorized as a compact city, in order to find a desirable and feasible solution under Machala's current
conditions. This approach enhances existing facilities that have historically and representatively impacted the citizens and the city.
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I. INTRODUCTION

he relationship between space and society is a fact that has been continuously reflected in the influence of the environment,

understood as the geographical setting, on human life (Petit, 2014). The lack of proper planning that integrates these two
aspects has resulted in spaces with evolutionary limitations. Therefore, it is necessary to focus the process on prioritizing the
inhabitant as the central point of study to carry out a theoretical exploration of spatial needs and to project urban planning. We first
shape our cities, and then they shape us (Gehl, 2015).

1.1 Dispersion and roadways

Machala is a city that has developed in a dispersed manner, with its major commercial activities and facilities concentrated in
specific points of its layout, leaving several areas primarily residential and constrained by the existing road network. Its basic road
hierarchy consists of:
» Main road for entering and exiting the city. [

» Secondary roads that traverse the city and its parishes.

 Local roads that serve as arteries throughout the entire canton.
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Fig 1. Machala roadways. Image source: Mapstyle. Elaborated by: Dayanna Riofrio.

A recurring element in various conceptualizations of space relates to the way it has been conceived as something given and
"natural," as a container or receptacle for objects, people, or events, and in some cases, merely as a backdrop for human activities.
Thus, space is perceived from this perspective as something taken for granted and not as a process resulting from social relations
that, in turn, shape these relations (Pineda, 2013).

Scale of intervention in the city

The current issue with the projection of Machala is the perception of citizens as clients detached from daily reality, rather than
as residents who enjoy a shared living space that defines their task execution process and is intended to persist for future
generations. This results in environments with ephemeral qualities, inefficient flows, or morphological structures that hinder the
natural activities of daily life.
Therefore, it is necessary to focus on the actual scale at which the city should be studied, creating a compact urbanism guided by
the inhabitants that benefits them, reflecting the aspirations of people in their spaces, and shaping aspects that aim towards
inclusion, intimacy, and connection, which are essential for effective design planning.

1.2 Dispersion and morphology

The morphology of the canton concerning its blocks depends on land use and sector. It can be observed by differentiating the
size of those located in the central commercial area from those of residential use (generally found in higher density in the periphery).
It is crucial to reaffirm that poor planning of the physical fabric also implies deterioration in its social fabric if we understand that
the support of the relationships that sustain and give life to community life in cities are the spaces of interaction, where the various
realities intersect that enable a community to express itself with its characteristics (Ramos, 2012).
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Fig 2. Block morphology. Image source: Mapstyle. Elaborated by: Dayanna Riofrio.
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With this overview, we can establish that land uses are generated in a dispersed manner. Machala has an irregular morphology,
and as previously mentioned, activities are concentrated in very specific points in the city, generating traffic despite having wider
roads, unlike other sectors of the canton, which are characterized by pinpoint and high-incident areas. This layout does not form a
grid because its streets are discontinuous, with various road connections and multiple orientations, resulting in sinuosity in
navigation and difficulty in locating a place (Giraldo, 2019).

Fig 3. Land uses in Machala. Image source: PUGS Municipio de Machala.



Architecture, Technology and Sustainability, Vol. 03, 2022 40f9

+ Primary commercial use I

 Primary recreational use

+ Green areas E—

 Primary residential use

Fig 4. Activity concentration. Image source: Mapstyle. Elaborated by: Dayanna Riofrio.

2. Analysis of centralities in the city
The historic center has a stronger presence along the Puerto Bolivar waterfront, retaining elements that have transcended over
time, such as its museums, docks, and church. This can enhance the creation of new centralities by leveraging existing historical

and aesthetic resources. The urban center is defined by the streets Arizaga, Palmeras, Marcel Laniado, and Buenavista, which
enclose its central commercial and financial activities within a perimeter established as a high-activity commercial and labor grid.

La Palmeras
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Fig 5. Central and financial area. Image source: Mapstyle. Elaboracion: Dayanna Riofrio.

Marcel Laniado

P Buenavista

Residential areas are predominantly visible in FIGURE 4, located in the parishes of Puerto Bolivar, Jubones, 9 de Mayo, among
other smaller neighborhoods surrounding the canton. Areas of informal settlement are established in sectors that do not yet have
registered land use, situated on the outskirts of the city, with less visibility of informal settlement in the more densely inhabited
parts of the canton.

Recreational areas with a greater presence of shopping centers and similar facilities are located on the outskirts of Machala, in the
eastern sector, near the parish of La Providencia. This area generates a high concentration of social and entertainment activities.
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Green areas are few, but the most significant and frequently visited one is Zoila Urgarte Park, also known as “Parque ecoldgico”.

Fig 6. City recreational sector. Fig 7. Park of the city.
Image source: Mapstyle. Elaborated by: Dayanna Riofrio. Image source: Mapstyle. Elaborated by: Dayanna Riofrio.

II. MATERIALS AND METHODS

The research conducted employs a bibliographic methodology on dispersed cities and their solution as compact/polycentric
cities, applying the analysis to the case study (Machala). This involves preparing a comparative analysis between the
characteristics of cities, the current representation, and potential solutions for the studied city. According to Rueda (2005), there
are five axes that characterize and differentiate each city model (compact and dispersed). These are described in TABLE 1 and
are presented for comparison, including a comparison of the current characteristics of Machala and those it could possess with
improved urban planning.

Current axes of Machala Applicable axes of
Machala

Compactness *
Complexit *

> plexity

© Efficiency *
Socio-spatial integration &
Urban green space *
Dispersion *
Simplicity *

2

© Deficiency *
Socio-spatial segregation *
Limited urban green space *

Tabla 1. Axes of city types and their comparison with Machala Elaborated by: Dayanna Riofrio.

Compactness and dispersion determine population density and proximity between facilities; complexity and simplicity influence
the diversity of land uses; efficiency and deficiency affect the functional metabolism of the city; Integration and Segregation relate
to the socio-spatial entity and the access that population groups have to services; and urban green space refers to the existing green
areas.

From this perspective, we can determine that monocentric models are a suitable approximation for the spatial economic structure
of small cities. The formation of this urban structure primarily results from the interaction between the positive and negative effects
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generated by agglomeration and transportation costs (Rojas Quezada & Olivera, 2009), allowing for more strategic concentrations
that minimize distances and enhance access for citizens from all points within Machala.

I1l. RESULTS

To determine a proposed solution, we start from the comparison of the two established city models and the axes that may
subsequently exist in the city. Urban planning represents the achievements of an advanced, organized, and democratic society that
actively participates in decisions affecting and concerning it, such as the urban space in which it resides (Bazant, 2014).

Machala has four established centralities (FIGURES 4, 5, and 6), but these are not connected to other sectors and do not
interconnect with each other. Therefore, the goal is to establish a compact city that integrates the other areas lacking high
commercial activity by enhancing spaces with existing facilities and vacant urban areas. This involves varying land use and creating
connections through bike lane networks to establish routes at a scale tangible to residents. Public space is an important element
within urban configuration. In addition to providing image and identity to the city, it is in these spaces that residents develop their
daily lives through the various experiences and activities they engage in (Martinez, 2020).

» Existing centralities.

I
 Centralities that can be enhanced through existing facilities. L
iti I
« Centralities that can be created through vacant urban spaces.
NOR-OESTE NORTE NOR-ESTE
OESTE CENTRO ESTE
SUR-OESTE SUR SUR-ESTE
Fig 8. Urban centralities in Machala. Image source: Mapstyle. Elaborated by: Dayanna Riofrio.

The compact city model is best suited for an urban area experiencing growth because it allows for proximity, urban and social
diversity, efficient land use, reduced mobility, and mixed uses (Ballén, 2016). As represented, the proposal addresses the need for
centralities in the city by utilizing existing land, whether through vacant spaces or existing facilities that need to be enhanced to
revitalize areas with lower activity. A decade ago, Machala experienced high foot traffic in parks, spaces that were aesthetically
prominent and provided vitality and safety to the neighborhoods. However, over time, these areas deteriorated due to a lack of
maintenance. Parks, as gathering centers, can promote the strengthening of family bonds and social networks, as well as a sense of
belonging and identity with the place (Martinez, 2020). To achieve a compact and diverse city, it is essential to moderate and
manage densities, residential space fragmentation, and urban greenery (Lois, 2020).
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In this way, a socio-spatial link can be established across all sectors of the city, including the disconnected areas in the northern
and western quadrants of Machala, which are also expected to be enhanced through the planning of the centralities established in
FIGURE 7.
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Fig 9. Network of parks and bike lanes among the sectors of Machala.  Image source: Mapstyle. Elaborated by: Dayanna Riofrio.
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IVV. DISCUSSION

The research conducted on the morphology of Machala and the spatial reasons reviewed through its layout, which render it a
dispersed city, led to the consideration of two potential resolutions:

1. Enhance the maintenance of existing facilities, utilizing cultural, historical, and representative spaces for the city or vacant
land areas.

2. Revitalize parks that previously attracted high numbers of visitors by creating a network of bike lanes that facilitates
movement across all quadrants of the city.

The space provided should be characterized by harmonizing areas, adhering to the axes established and estimated for Machala,
as reviewed in TABLE 1.

1.To achieve a compact city, public space must be allocated to residents (obtained through the enhancement of POINT 1) and
experiences and activities must be generated through these spaces, thereby establishing a connection between space and society
(achieved through POINT 2).
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Fig 10. Red de conexion de sectores en Machala. Fuente: Mapstyle. Elaboracién: Dayanna Riofrio.
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V. CONCLUSION

The compact city model, through the centralities in historical facilities and connections between green spaces via bike lanes, is

the most suitable urban planning approach for Machala. It can create the proximity needed for disconnected areas that are distant
from centralities, offering the opportunity to reduce daily commuting costs to areas with a high concentration of economic activity
and assist marginalized social groups that have grown in these peripheries as a result of dispersion.
Spaces designed for the benefit of citizen well-being and that focus on human scale are those that can effectively serve people and
address scenarios with socio-spatial difficulties. On the other hand, urban morphology is a factor that, depending on its
establishment, can contribute to generating segregation within the city. It is crucial to determine how we shape our cities and
understand how social, economic, political, and cultural consequences can manifest based on the established environment.
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