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Juan Jiménez-Caldera a, Gren Y. Durango-Severiche a, Raúl Pérez-Arévalo b, José Luis Serrano- 
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A B S T R A C T   

The appropriate planning of Areas of Public Space and Meeting (APSM) plays a pivotal role in enhancing the 
quality of life for citizens, particularly in developing countries where socio-economic disparities impact social 
and territorial cohesion. Engaging the local population in decision-making processes through public participation 
is crucial. This research endeavours to design and implement two geoinformatics tools aimed at streamlining 
data collection processes, thereby contributing to the democratization of urban planning and management. These 
tools, known as Field Geoform (FG) and Crowdsourcing Geoform (CG), have been successfully deployed in 
Comunne #9 of Monteria, Colombia. 

The collected data is presented systematically and in real-time through a web-based data visualization plat
form. FG offers a practical and efficient means of characterizing and assessing the physical and conservation 
status of APSM. On the other hand, CG empowers users of these areas to actively contribute valuable data. The 
trial to evaluate the functionality of CG confirms that the use of digital crowdsourcing tools, accessible to the 
community, gathers pertinent data regarding APSM. This mechanism greatly facilitates the efforts of those 
responsible for the restoration and maintenance of these infrastructures, as well as decision-makers within the 
realm of urban management.   

1. Introduction 

Areas of Public Space and Meeting (APSM), as known in Colombia, 
encompass spaces like parks, green areas, squares, plazas, water fea
tures, and sports arenas, providing environmental and social benefits 
that significantly influence urban life quality. These spaces are consid
ered fundamental city components (Restrepo Carvajal, 2017; Shen et al., 
2017; Wojnarowska, 2016) and essential to sustainable urban systems. 
Urban sprawl, population density growth, and service concentration 
have strained primary connections and eroded life quality (Chiesura, 
2004; Cohen, 2018; Dziekonsky et al., 2015; Mehta, 2013; Romero, 
2016; Salas-Zapata et al., 2015; Terraza et al., 2016). 

In developing countries, grappling with poverty, inequality, 
marginalization, and social exclusion, APSMs offer an opportunity to 
employ planning as a tool to address socioeconomic disparities and 

promote social cohesion (Gutiérrez-López et al., 2019). Paradoxically, 
these spaces can sometimes be viewed as threats to public safety and 
tranquillity, fostering detachment and a preference for private alterna
tives (Segovia & Jordán Fuchs, 2005). 

Public participation is widely recognized as the most effective means 
to mitigate these challenges and contribute to the development and 
enhancement of functional urban spaces (Shuib et al., 2015; Syukron, 
2022; Terán et al., 2012). Involving citizens in participatory processes is 
critical as they possess firsthand knowledge of their daily needs and are 
directly impacted by environmental changes (Dejtiar, 2022; ONU- 
Habitat, 2021; Schubert et al., 2019; Sosa, 2018). 

Active citizen participation plays a pivotal role in fortifying urban 
planning and democratizing the process by decentralizing political 
decision-making to citizens (Giraldo Gutiérrez et al., 2023). This 
democratization endeavour aims to strike a balance in participation and 
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ensure equal conditions for all in critical decision-making processes, 
especially in cities marked by spatial segregation and inequalities (Leeds 
et al., 2008). The planning approach for APSM aligns with the concept of 
‘specially enabled societies’, fostering collaboration among commu
nities, institutions, and companies to reshape territories with territorial 
intelligence (Bozzano, 2018). Within this framework, the ‘crowdsourc
ing’ approach also emerges, harnessing the collective capability of many 
individuals to contribute data, ideas, or solutions, often through online 
platforms (Estellés-Arolas & González-Ladrón-De-Guevara, 2012; Ham
mon & Hippner, 2012; Khan et al., 2023). Empowering communities 
with access to spatial data is instrumental in their ability to plan and 
manage their environment (Ioniţă et al., 2015). Community participa
tion in urban public space is essential for fostering a more inclusive and 
adaptable urban design, influencing residential satisfaction, place 
attachment, and social interaction (Foth, 2017; Jupp, 2007; Björgvins
son et al., 2012; Zhang et al., 2018). 

Community participation is key in the development of smart cities, 
an emerging conceptual approach, promoted by the advantages and 
potential of information and communication technologies (Man & 
Manaf, 2022; Zalloom, 2022). A smart city aims to enhance the effi
ciency of urban services, reduce costs and consumption, and improve the 
connection between citizens and government. By integrating technology 
with citizen and governmental collaboration, specific challenges of 
sustainability, efficiency, and quality of life can be effectively addressed, 
especially in marginalized urban environments (Maia Ribeiro & Medina 
Macaya, 2022; Supriyanto et al., 2022). The importance of participatory 
and inclusive processes within smart cities facilitates the co-creation of 
policies and projects (Jung & Kang, 2023). 

Active citizen involvement in APSM planning and management 
promotes the formulation of urban models rooted in the principles of 
urban sustainability (Nour, 2011; Raut & Raut, 2013; UN-HABITAT, 
2019), ensuring their ongoing functionality (Caballero-Calvo & Serrano- 
Montes, 2020; Caquimbo Salazar et al., 2017; Espinoza Durán et al., 
2017; Flores-Xolocotzi et al., 2007; Ismail & Said, 2015). This approach 
aligns seamlessly with the global imperative for increased inclusive and 
sustainable urbanization, exemplified by Global Development Goal No. 
11.3 (Guzmán and Cisneros, 2019) and supported by the Latin American 
Landscape Initiative and European Landscape Convention. Both initia
tives advocate for collaborative design practices that integrate nature 
and culture in the planning of urban public spaces (Council of Europe, 
2000; LALI - The Latin American Landscape Initiative, 2012). 

Despite the significance and potential impact of democratizing urban 
planning, its implementation faces challenges. Community participation 
often falls short, resulting in project solutions thant stem from decisions 
made by groups unaware of the real challenges faced in these spaces 
(Adjei Mensah et al., 2016; Cuartas & Valencia, 2021; Ismail & Said, 
2015; Muñoz-Vanegas et al., 2019; Murcia-Daza, 2020; Pérez-Arévalo & 
Caballero-Calvo, 2021; ONU-Habitat, 2021). The efficacy of participa
tion in the democratic process has been hindered by the manipulation of 
planning issues and the selective composition of participants. This has, 
at times, cast the democratization approach to urban planning as more 
of an illusion than a tangible reality (Alfasi, 2004). 

Effective APSM planning and management necessitate robust data 
collection processes, encompassing relevant variables and elements of 
analysis for thorough and accurate urban environment assessments 
(Jiménez-Caldera et al., 2022; Wolch et al., 2014). Yet, geoinformatics 
tools designed to achieve these goals are scarce in scientific literature, 
particularly in Latin American urban areas. 

Data collection in the context of community participation processes 
can take various forms, such as public meetings, community workshops, 
focus groups, interviews, or surveys (ANPR México, 2020; Cárdenas 
O'Byrne, 2017; Castelao et al., 2019; Espinoza Durán et al., 2017; Heal 
Cities Campaign & ChangeLab Solutions, 2016; Li et al., 2020; Madrid, 
2010). Geographic Information Systems (GIS) and programming tools 
have emerged as valuable technologies, promoting mass collaboration in 
various contexts (Kuorum.org, n.d.; Brabham, 2009; Certomà et al., 

2015; Colom, 2015; Ranulfo & Aragón, 2012). 
Conceptual approaches tied to the democratization of urban plan

ning and management, such as the mentioned “spatially enabled soci
ety” and “crowdsourcing”, have surfaced due to the continual evolution 
of geotechnology, heightened accessibility, enhance processing capa
bilities of spatial data, and a growing emphasis on urban sustainability 
issues (Roche, 2014; Vidal-Filho et al., 2013; Williamson et al., 2010). 
Even, the term “smart city” is used comumente to refer to urban areas 
where advanced technologies are used to benefit the community (Horák 
& Ivan, 2020; Man & Manaf, 2022). Geospatial technologies prove to be 
crucial in the development of smart cities as they enable the creation, 
management, analysis, and visualization of spatial data. These tech
nologies facilitate the digital transformation of urban infrastructures in 
sectors such as transport, health, energy, and education. The imple
mentation of smart city concepts in various countries seeks solutions to 
resource shortages, congestion, and environmental issues through 
innovative technologies like open data, interconnected systems, the 
internet of things, artificial intelligence, cloud computing, big data, and 
geospatial intelligence. These tools offer solutions to urban challenges, 
improving quality of life and promoting sustainable urban development 
(Liu et al., 2023; Sharma et al., 2021; Turek & Stępniak, 2021). 

These approaches find application not only in city analysis (Agun
biade, 2012; Borges et al., 2015; Chenal et al., 2022; Crooks et al., 2015; 
Gómez et al., 2015; Hadj Kaddour et al., 2022; Ioniţă et al., 2015; Kar
adimitriou et al., 2022; Liao et al., 2019) but also specifically in iden
tifying and resolving issues related to urban public space. In this domain, 
mobile applications and platforms have been deployed, providing users 
real-time access to view and modify digital representations of these 
urban spaces. Innovative platforms feature interactive three- 
dimensional models, mixed reality technologies, and dedicated mobile 
or passive social media applications (Konomi et al., 2013; UN-HABITAT, 
2019; Karadimitriou et al., 2022; Schrammeijer et al., 2021; D'Silva, 
2017: Jiménez-Caldera & Durango, 2021). 

In the Latin American context, crowdsourcing has been applied to 
urban public spaces in countries like Colombia. In Bogota, it was used to 
analyze public space encroachments (Castrillon Osorio, 2015) and to 
gauge citizen perception of these spaces (Bernal, 2018). In Cucuta, a 
geoinformatics mechanism facilitated public participation in public 
lighting, mobility, infrastructure, and cleanliness (Herrera-Cáceres, 
2017). While crowdsourcing is increasingly used in analyzing and 
managing public spaces, combining this approach with GIS tools at the 
local level remains underexplored. 

This research hypothesis posits that developing an innovative 
method utilizing Geographic Information Technologies (GIT) for con
stant APSM conservation status monitoring, as well as user perception, 
satisfaction, and aspirations, is crucial for effective APSM management 
and planning and achieving urban sustainability goals. Consequently, 
the objective is to design and implement geoinformatics mechanisms 
that facilitate and optimize data collection and processing within the 
framework of APSM planning and management democratization. This 
method seeks to support the conceptual model developed by Jiménez- 
Caldera et al. (2022), which outlines key variables and elements for 
comprehensive urban diagnostics and effective APSM management. It is 
grounded in the three fundamental tenets of urban sustainability: 
environmental conservation and preservation, socio-spatial justice, and 
community participation. 

The modelling advocates for the ongoing monitoring of APSM 
functionality by adopting a cohesive and interconnected analysis of its 
constituent elements. This underscores the imperative need for recur
rent data collection, ensuring a requisite level of detail. For APSM 
planning and management, this compilation must align with urban dy
namics and citizens' continuous demands (Muñoz-Vanegas et al., 2019; 
Páramo et al., 2018), requiring periodic and systematic data collection 
processes (Jiménez-Caldera & Durango, 2021). 

The study area selected for tool implementation and testing is 
Comune #9 in Montería, Colombia. Both the conceptual model and the 
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proposed method serve as the theoretical and methodological founda
tions for a future urban public space observatory aiming to monitor 
conditions determining APSM functionality in Colombian Caribbean 
cities, fostering information exchange, collaboration, and knowledge 

sharing online. 

Fig. 1. Area of study based on the information of the Land Management Plan (2019–2033).  
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2. Methodology 

2.1. Study area 

Monteria, located in northwestern Colombia within the Colombian 
Caribbean, serves as the capital of the Córdoba department. It is clas
sified as an intermediate city (Torres & Caicedo, 2015) and boasts a 
population of 402,223 inhabitants as of 2022 (DANE, 2022). According 
to the current Territorial Planning (2021− 2033), the city is divided into 
nine communes, with Commune #9 offering distinctive geographical 
features that render it an intriguing case study. 

Commune #9 is characterized by its spatial isolation from the rest of 
the city, situated on the opposite bank of the Sinu River and surrounded 
by significant urban voids. These voids represent areas in the process of 
urban consolidation and large agricultural expanses (see Fig. 1). The 
eleven neighborhoods within Commune #9 primarily fall within so
cioeconomic strata 1 and 2, the lowest strata within Colombia's six-level 
stratification system. Recent data indicates a population of 14,815 res
idents (DANE, 2022). Within its boundaries, certain sectors face extreme 
housing precariousness. These unique conditions underscore the vital 
role of APSMs as essential urban structural elements contributing to the 
overall urban life quality in this area. 

Moreover, social determinants such as security and inequality 
(Caquimbo Salazar et al., 2017) and environmental factors like vegeta
tion, insolation, and temperature (Pérez-Arévalo et al., 2023) demand 
special attention in the planning process. 

2.2. Relevant data for APSM planning and management 

In Colombia, the Territorial Planning regulations address certain 
elements of analysis on public spaces; However, when contrasted with 
the principles of urban sustainability, these elements are inadequate to 
achieve the necessary breadth. The model of Jiménez-Caldera et al. 
(2022) for APSM planning and management addresses this gap, focusing 
on key variables and three sustainability principles: environmental 
conservation, socio-spatial equity, and public participation. 

This model recommends structuring the data collection process 
based on four fundamental requirements:  

a. Identification and mapping of existing APSMs.  
b. Characterization of the APSM, delving into specific attributes of the 

APSM, employing a conceptual modelling approach that in
corporates two strategic typological classifications:  

i. Internal composition and social role: analyzing the design of the 
APSM based on scenarios like children's, bio-healthy, sports, or res
idential. This approach investigates the overall satisfaction levels 
concerning the preferences and interests of the population, consid
ering various options for active or passive recreation or leisure 
(Garnica & Jiménez Caldera, 2014; Jiménez-Caldera et al., 2022).  

ii. Scale or Area of Influence: determining the representativeness and 
particularity of the APSM, identifying spaces potentially attracting 
users from distant areas (Jiménez-Caldera & Durango, 2021) or 
based on size or surface. This helps identify spaces suitable for 
repowering processes, ensuring typological diversification and 
ecological contributions (DADEP - Departamento Administrativo de 
La Defensoría Del Espacio Público, 2020). 

c. Evaluation of the Conservation Status of the APSM: this phase uti
lizes the methodology proposed by Jiménez-Caldera and Garnica 
(2016), focusing on estimating the qualitative deficit of public space. 
This indicator is mandatory in the study area (Colombia) and reflects 
the physical state of the infrastructure and its availability for use. The 
deficit is assessed on a seven-point scale, ranging from zero to total, 
considering the unique characteristics of each APSM based on stra
tegic typological classifications.  

d. Citizen involvement: The objective is continuous monitoring of the 
APSM's conservation status and gaining insights into factors influ
encing their use and appropriation, Such as satisfaction levels and 
perceptions of insecurity. Sociodemographic profiling of APSM users 
iscrucial for this analysis encompassing basic data like age, gender, 
occupation, place of origin and motivation for utilizing the visited 
infrastructures (Cedeño Pérez, 2006; Mehta, 2007; Garnica & 
Jiménez Caldera, 2014). 

2.3. Design of geoinformatics mechanisms for data collection 

To address these data collection requirements, georeferenced web 
forms, commonly known as web geoforms, were employed. These tools 
are practical and functional, enabling interactive and large-scale data 
capture through smart devices, even in the absence of an internet 
connection (ESRI INC, 2022). The Survey123 Connect tool was used to 
create surveys or forms linked to geographical entities. Survey123 
Connect, version 3.3.12.232, was utilized to design the geoforms. These 
forms were structured using the open standard XLSForm, which sim
plifies form creation through Excel, utilizing special syntax based on 
conditional logic for calculations or response automation, and codes to 
load response option data from external sources such as web maps 
hosted on the ArcGIS Online cloud. 

The data collection process within the framework of georeferenced 
web forms (ArcGIS Survey123) is structured in three phases: (i) Design 
and Publication: Creation and publishing of the forms; (ii) Data 
Collection: Actual data collection; (iii) Visualization and Analysis: Ex
amination of the collected data. 

Addressing diverse data collection needs, two distinct web geoforms 
were meticulously designed and deployed, incorporating the method
ologies and approaches detailed in the 2.2 section:  

a. Field Geoform (FG):  

• Target users: Urban planners and managers. 
• Language and structure: Crafted in a technical and scientific lan

guage, aligning with the conceptual modelling governing the data 
collection process.  

• Specific purpose: Geared towards facilitating and optimizing the data 
collection process. It focuses on the inventory and detailed charac
terization of APMS, along with evaluating their conservation status.  

b. Crowdsourcing Geoform (CG):  

• Target users: Common citizens.  
• Purpose: Emphasizes community participation, aligning with the 

democratization of APSM planning and management. Recognizes 
citizens as valuable contributors, drawing on their firsthand experi
ences during recreational visits. 

• User engagement: Encourages direct, active, and recurring partici
pation in urban management planning processes. Enables citizens to 
contribute to essential tasks like monitoring APSM functionality and 
expressing their needs, concerns, and affections. 

Both FG and CG showcase intelligence and complexity, featuring 
integrated logic that supports default values, omission logic, calcula
tions, and branching questions (ESRI INC, 2017). Below, it is outlined 
the detailed structure of each geoform, tailored to their distinct 
purposes. 

2.3.1. The structure of the Field Geoform (FG) 
The Field Geoform (FG) is structured into four sections, with each 

section serving a specific purpose and containing a series of question
naires and questions. The sections are described as follows: 
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1. Introduction: This section serves as an application introduction and 
contains guidance information, including the tool's name, an iconic 
reference image, and explanatory text explaining its purpose and 
content.  

2. User Data: This section enables users to input data, such as the date 
and time of data collection, which is automatically recorded. 

3. Geographical Contextualization: This section focuses on geograph
ical contextualization of APSM and includes:  

a. Contextualization of APSM: This includes questions regarding the 
political-urban administrative division. Users are asked to input the 
name of the commune and neighbourhood where the APSM is 
located.  

b. APSM Spatialization: Displays a geoviewer with a base map (high 
resolution satellite image), complemented with vector information 
and reference labels. Users can spatialize the APSMs in the polygon 
vector format on the base map or by plotting using the geolocation 
provided by the device's GPS receiver.  

4. Characterization and assessment of APSM: This section involves the 
identification and characterization of APSM and includes  

a. Identification of APSM: To record the official names.  
b. Characterization of APSM: To determine the unique attributes of the 

infrastructures, based on two critical strategic typological classifi
cations outlined in the 2.2 section. 

5. Evaluation of the State of Conservation of the APSM: The final sec
tion of the FG integrates a methodology for estimating the Individ
ualized Qualitative Deficit (IQD) of public spaces, as described in the 
2.2 section. It comprises four questionnaires, each associated with 
one of the four types of spaces (children's, stay, biohealth and sports), 
following the typological classification criteria based on the internal 
composition and social role of the APSM (2.2). The activation and 
visualization of these questionnaires depend on the previous indi
cation of the APSM type during its characterization in section four. 
The questions in these questionnaires are organized into groups, and 

the number and type of questions vary based on the APSM typology 
(Fig. 2). 

Sports scenarios have a more complex and variable structure (Fig. 3), 
with 13 questionnaire models designed to evaluate different sports. Each 
sport selected presents a unique questionnaire with questions tailored to 
that specific sport (Fig. 4). 

Appendix 1 provides a detailed display of the questions and response 
options for each section within the FG, as viewed on a smartmobile 
phone. Notably, in sports scenarios, the quantity and nature of questions 
related to the evaluation of furniture and internal components may vary, 
contingent upon the specific type of sport. 

Fig. 4 provides a visual representation of the operational flow of the 
data collection process facilitated by the FG. This figure presents a clear 
depiction of the sequential and logical order in which questions are 
implemented and the distribution of these questions within the struc
tured framework of the application. 

2.3.2. The structure of the Crowdsourcing Geoform (CG) 
The CG serves as a catalyst for democratizing APSM planning and 

management, employing a language accessible to individuals beyond 
the urban planning realm. While maintaining some structural parallels 
with the FG, its functionality diverges during the geographical contex
tualization and APSM identification, a pivotal step for implementing the 
qualitative deficit indicator, empowering citizens to assess the conser
vation status of public spaces. To circumvent the necessity for special
ized mapping and characterization methods (beyond the scope of 
citizens), the CG automatically imports preloaded data from a virtual 
thematic layer linked to the FG in the ArGIS Online cloud, utilizing 
geolocation synced with APSM locations provided by GPS. 

Comprising ten sections, six of these correspond to additional sub
forms or questionnaires exclusive to the CG, gathering data uniquely 
contributable by the community. This includes information for socio
demographic profiling (age, gender, occupation), place of origin, modes 
of transport, motivation to use, levels of satisfaction, and perceptions of 
insecurity. The illustrative workflow outlining the sequence of CG 
questions and their distribution across sections is depected in Fig. 4. For 

Fig. 2. Fifth section of the Field Geoform structure: groups of questions for questionnaires associated with child, stay, and bio-health scenarios. 
Note: view from a mobile phone device. 
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a detailed view of the questions and response options in each section 
displayed on a smart mobile phone, refer to Appendix 2 (Fig. 5). 

2.4. Test of geoforms operation: data collection 

The two geoforms, with restricted access, were implemented in 
Commune #9 in January 2023. The FG was used to conduct an in
ventory and characterization of APSM by a professional well-versed in 
technological equipment and thoroughly acquainted with the concep
tual model by Jiménez-Caldera et al. (2022). Data collection using the 
FG occurred through the Survey 123 Connect application, which can be 
installed on mobile devices, facilitating field data capture in both online 
and offline modes. During offline collection, data is temporarily stored 
on the device and synchronized with the ArcGIS Online geospatial cloud 
once an internet connection is available. 

The CG underwent a pilot test to validate its functionality, selecting 
three APSMs renowned for their potential to cater to diverse interests 
and recreational needs (with the presence of sports, stays, children's and 
bio-health scenarios), thereby encouraging increased visitor traffic. The 
test occurred during the hours with the most favourable thermal con
ditions, typically in the late afternoon. 

Contrary to statistical sampling, the test's participants count was not 
predetermined due to specific reasons: (i) a defined timeframe for the 
test's execution; (ii) a criterion that participants must be individuals 
visiting APSM to fulfil their recreational needs; and (iii) a voluntary 
participation approach. Consequently, the number of participants varied 
across the three selected APSM. The urban context's reality might 
introduce unforeseen factors, such as a sense of insecurity (Rengert, 
1980; Páramo and Burbano-Arroyo, 2013; Cárdenas O'Byrne, 2017) or 
dissatisfaction with the space’ design and recreational offerings 
(Cárdenas O'Byrne, 2017; Espinoza Durán et al., 2017). Thus, a non- 
probabilistic convenience sampling method was employed, as 
described by Otzen and Manterola (2017:230), “allows us to select those 

accessible cases that agree to be included. Thus, based on the convenient 
accessibility and proximity of the subjects for the researcher”. This 
sampling type facilitates self-selection, where samples are crafted based 
on accessibility and the willingness of individuals to be included. 

The process took an average of 10 min per participating user. To 
ensure inclusivity and avoid digital disparities, mobile devices with 
internet access were provided to participants during CG implementa
tion. This was done to mitigate potential accessibility issues among 
certain social groups, such as children, the elderly, or individuals with 
lower incomes, who may face limitations in accessing suitable devices 
and the Internet (Karadimitriou et al., 2022). 

2.5. Calibration of geoinformatics tools 

During the pilot test of the geoforms in a real-world setting, efforts 
were made to identify any irregularities or anomalies that could signal 
technical or operational failures affecting the tools' functionality. Both 
FG and CG underwent scrutiny to verify the proper loading and display 
of questions and answer options within the application, ensuring logical 
consistency and thematic accuracy concerning the conceptual model by 
Jiménez-Caldera et al. (2022). 

For the CG, additional criteria were applied during tool calibration 
and adjustment, given its intended user base of ordinary citizens uti
lizing public spaces. The wording of questions and answer options was 
examined for potential confusion or unintelligibility. Patterns of com
mon or repetitive responses not included in predetermined response lists 
were identified. Feedback from data contributors was gathered through 
an open-ended question at the end of the CG questionnaires, assessing 
the application's relevance and user experience. 

Fig. 3. Fifth section of the Field Geoform structure: groups of questions for questionnaires associated with sports scenarios. 
Notes: view from a mobile phone device. Each sport in the list displays a unique questionnaire with questions associated with the selected sport. 
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2.6. Presentation and visualization of collected data: tool implementation 
test 

Data collected through the implemented geoforms were automati
cally stored in a virtual cloud, enabling real-time monitoring during the 
collection process. This storage system efficiently provides data analysis 
services, including the creation of summaries in the form of graphs and 
tables to identify trends. It also facilitates data downloads in various 
formats for use with geospatial analysis and modelling software (ESRI 
INC, 2023b). Additionally, data can be exported individually or in bulk 
to report templates for final presentations (ESRI INC, 2023a). 

To streamline the decision-making process, two ArcGIS dashboards 
were created. These dashboards are directly linked to the geoforms and 
enable the visual representation of geodata in web browsers. They allow 
for the dynamic and real-time presentation of data, simplifying the 
display of various types of values and variables. Dashboards present 

organized and synthesized data, transforming it into useful information 
that can be compared to the content of lengthy documents and reports 
(Soporta., 2021). 

3. Results 

3.1. Testing the operation of geoforms: data collection 

3.1.1. Using the Field Geoform (FG) 
A comprehensive survey of Commune #9 in Monteria revealed the 

presence of 12 APSM distributed across 7 out of the 11 neighborhoods. 
At each APSM location, a meticulous on-site inspection was conducted 
for the FG, focusing on data collection related to APSM identification, 
characterization, and conservation assessment. Table 1 summarizes the 
implementation of the FG, encompassing an inventory of existing APSM 
and their characterization based on established typological 

Fig. 4. Workflow for data collection with the Field Geoform. 
Note: Section 1 of the geoform corresponds to the header that only shows guidance information. 
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Fig. 5. Workflow for data collection using the Crowdsourcing Geoform.  
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Table 1 
Inventory and characterization of the APSM of Commune #9. 

Identification of the 
APSM 

District of the 
location of the 

APSM 

Strategic typologies 
Internal composition: 

Type of scenarios present Scale or area of 
influence 

Childish Stay Sporty Bio-health 
Cancha Siete de Mayo Siete de Mayo 

    
Neighbourhood 

Parque Mocarí Mocarí 
    

Neighbourhood 

Parque de la Iglesia Mocarí Mocarí 
    

Neighbourhood 

Parque Cancha El Bosque El Bosque 
    

Zonal 

Parque El Bosque El Bosque 
    

Neighbourhood 

Parque Cancha de Fútbol 

Mocarí 
Veinte de Julio 

    
Zonal 

Parque Veinte de Julio Veinte de Julio 
    

Zonal 

Parque Paz del Norte 

(Papayal) 
Vila Sinú 

    
Neighbourhood 

Cancha Paz del Norte 

(Papayal) 
Villa Sinú 

    
Neighbourhood 

Parque El Ceibal El ceibal 
    

Neighbourhood 

Cancha El Ceibal El ceibal 
    

Neighbourhood 

Cancha Camilo Torres Camilo Torres 
    

Neighbourhood 

Note: typological characterization of APSM by field operator expert. 
Source: Data extracted from the Field Geoform. 

Fig. 6. Cartographic layer of field geoform - ArcGIS Online Map Viewer. 
Note: The depicted mapping was conducted utilizing the Field Geoform through a mobile device. The thematic representation on the map aligns with the typological 
classification based on the composition and social role of the APSM. 
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classifications. 
The information detailed in Table 1 originates from the base carto

graphic layer integrated into the FG and stored in ArcGIS Online geo
spatial cloud by ESRI. This layer encompasses the spatial representation 
of each infrastructure, along with additional attributes crucial for con
servation status assessment (Fig. 6). 

The layer, integral to the FG, is seamlessly connected with the CG to 
function as a primary data source during the automated import process. 
This process facilitates the extraction of pertinent information required 
for the identification and characterization of APSM, specifically catered 
to the expertise of field operators well-versed in APSM planning and 
management. Furthermore, this layer serves as a foundational compo
nent in the CG, enabling the automated importation of essential data- 
information typically beyond the scope of the general public's contri
bution. The seamless transfer of data from the GF to the CG acts as a 
catalyst for the activation of tailored questionnaires within the CG. 
These questionnaires empower citizens to assess and evaluate the con
servation status of APSM during their visit, fostering a collaborative and 
informed approach to urban space management. 

3.1.2. Using the crowdsourcing geoform 
In a week-long initiative, the CG focused on three APSM locations in 

Commune #9, Montería. Community volunteers assessed APSM con
servation, sharing sociodemographic details, motivation for use, secu
rity perceptions, and satisfaction. The pilot involved 226 locals at 
Parque-Cancha El Bosque, Parque Veinte de Julio, and Cancha Siete 
de Mayo. Table 2 highlights sociodemographics of 102 users in El Bos
que, 80 in Veinte de Julio, and 44 in Siete de Mayo. 

Data from the CG reveals a participant age range of 12 to 60, pre
dominantly falling with 27 to 59 years. The majority were male, 
constituting 61.5 %, compared to 38.5 % female participants. This 
gender disproportion is particularly pronounced among users of Cancha 
7 de Mayo, and APSM exclusively featuring sports scenarios (micro- 
soccer, basketball, and volleyball). 

3.2. Calibration and adjustment of geoinformatics tools 

During the pilot testing of the geoforms, no irregularities or opera
tional issues were encountered that could affect the proper functioning 
of the FG. The mobile application performed consistently both in offline 
and online modes. Consequently, the inventory, characterization, and 
conservation assessment of APSM proceeded smoothly. This exercise 
confirmed the logical consistency and thematic accuracy between the 
observed realities on the ground and the conceptual model used for 
APSM planning and management, ensuring that all observations could 
be accurately recorded in the geoform without ambiguities. 

The logical consistency and thematic accuracy were also observed 

positively during the operational test of the CG. However, some tech
nical and operational issues emerged, notably the occasional slowdown 
in the deployment of certain questions within the activated question
naires due to fluctuations in internet connection speed during the test. 

Out of the 266 citizens who participated in the CG test, 35 volun
tarily provided open comments regarding the application's relevance 
and their experience in using it. All respondents expressed a positive 
opinion about the application. However, 14.3 % (5 users) included some 
negative comments, as outlined below:  

- Comment 1: “Although it takes a bit long to complete, I believe it is 
necessary.”  

- Comment 2: “It's good. They should improve the Wi-Fi to enable 
smoother questionnaire completion.”  

- Comment 3: “It's good. I don't have a cellphone, but those who do can 
fill it out.”  

- Comment 4: “I think it's great that something like this exists… For 
those with a cellphone, it's very useful.”  

- Comment 5: “Very practical and necessary, although quite lengthy.” 

From these opinions, two noteworthy conclusions arise that could 
enhance the overall data collection process: 

Firstly, a portion of users (those without smartphones) may face 
exclusion from the data collection process, despite their willingness to 
participate. Implementing an assisted data collection process could 
address this issue. 

Secondly, the length of the questionnaires could be a factor affecting 
completion rates. However, the CG is designed to allow users to selec
tively activate question groups based on their interest, thus reducing the 
number of questions they need to answer. 

3.3. Presentation and visualization of collected data 

The data collected through the geoforms were integrated into oper
ating dashboards that provide a comprehensive and organized view 
within a web-based platform. The dashboard associated with the FG 
consists of a header and a main section comprising multiple tabs. These 
tabs offer a detailed presentation of the inventory, characterization, and 
conservation assessment of the APSM (Fig. 7). The data presentation 
method adds significant value through spatial representation. The 
dashboard incorporates three web maps, with two highlighting strategic 
typological classifications used for APSM characterization. The third 
map represents the Individualized Qualitative Deficit (IQD) of the public 
space, providing a comprehensive view of the urban landscape (Fig. 8). 
The data specific to sports scenarios are displayed as integrated content 
within this dashboard due to the volume of data associated with various 
sports. 

The dashboard aligned with CG mirrors FG's structure but introduces 
two key distinctions: (i) additional tabs showcasing sociodemographic 
profiles, motivation for APSM use, user origin, transportation modes, 
perception of insecurity, and satisfaction levels. Integrated content on 
the IQD variable is consolidated for easy consultation (Fig. 9). (ii) This 
dashboard omits tabs displaying spatial variables associated with APSM 
mapping and characterization, given its non-citizen functionality. 
However, each CG participant generates a point geometry object in the 
anchored layer, denoting their GPS-marked location with accompanying 
attributive data accessible through online tools in the ESRI geospatial 
cloud (Fig. 10). The data presentation within these dashboards is dy
namic, meaning that the summary of each variable may change as new 
data is collected through the geoforms. 

Table 2 
Sociodemographic profile of users.  

Age Park Cancha 
El Bosque 

Park Cancha Veinte de 
Julio 

Cancha 
7 de Mayo 

# persons % # persons % # persons % 

0–5 0 0.00 0 0.00 0 0.00 
6–11 0 0.00 1 1.25 0 0.00 
12–18 15 14.71 20 25.00 14 31.82 
19–26 19 18.63 15 18.75 16 36.36 
27–59 65 63.73 44 55.00 13 29.55 
> 60 3 2.94 0 0.00 1 2.27 
Males 59 57.84 46 57.50 34 77.27 
Females 43 42,16 34 42.50 10 22.73 
Total 102 45.13 80 35.40 44 19.47 
Average 30 28 25 
Minimum 13 10 14 
Maximum 67 55 70 
Mode 33 15 18 

Source: demographic insights from Crowdsourcing Geoform data. 
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Fig. 7. Example of a dashboard for the presentation and visualization of the data collected with the Field Geoform.  

Fig. 8. Web maps incorporated into the dashboard for the presentation and visualization of the data collected with the Field Geoform.  
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4. Discussion 

4.1. Geoinformatics tools in urban public space planning and 
management 

The democratization of public space planning and management is 
pivotal for fostering inclusive and sustainable cities (Nour, 2011; Raut & 
Raut, 2013; UN-HABITAT, 2019). It is a particular commitment to 
demonstrate the advantages of implementing the smart city approach 
during urban planning, with geographic information technologies (GIT) 
and mobile technologies being fundamental in this process (Liu et al., 
2023; Sharma et al., 2021; Turek & Stępniak, 2021). They empower 
communities by facilitating efficient spatial data collection and analysis 
(Kuorum.org, n.d.; Brabham, 2009; Certomà et al., 2015; Colom, 2015; 
Ranulfo & Aragón, 2012). These tools enable active citizens participa
tion in the modelling of urban environments, ensuring that public spaces 

align with the needs of the community. 
Crowdsourcing and spatially enabled society approaches contribute 

significantly to enhancing the planning and management of public 
spaces. Leveraging geographic information technologies allows citizens 
to actively and informedly contribute to urban decisions (Roche, 2014; 
Vidal-Filho et al., 2013; Williamson et al., 2010). These methods align 
with the global movement towards democratized urban planning and 
management, emphasizing the importance of inclusive approaches to 
foster socio-territorial cohesion. 

The integration of geoinformatic tools, such as FG and CG, marks a 
significant advancement in urban planning methodologies focused on 
community participation. Our results demonstrate the efficacy of these 
tools in streamlining the collection and analysis of necessary data. They 
offer a dynamic and real-time approach to understand and respond to 
the evolving needs of urban public spaces and their users. The permis
siveness of these tools to be deployed and used on mobile devices 

Fig. 9. Example of the dashboard used for the presentation and visualization of the data collected with the Crowdsourcing Geoform.  

Fig. 10. Visualizer of data collected with ArcGIS Survey 123 web geoforms. Data collected with the Crowdsourcing Geoform.  
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provides a considerable advantage over traditional data collection 
methods, often reliant on analog formats (Jiménez-Caldera & Garnica, 
2016). 

However, the literature offers various approaches based on dynamic 
and participatory exploration and visualization of the urban environ
ment, differing from the fixed and data-oriented structure of web geo
forms. Mobile applications and online platforms have been employed to 
facilitate citizen interaction with real-time visualizations of public 
space. These platforms enable users to view and modify digital repre
sentations of urban spaces, actively participating in the design and re- 
imagination of these spaces (Konomi et al., 2013). 

Mixed reality technologies, involving real-time digital visualizations, 
provided with an interactive and tangible experience for city residents to 
redesign and reimagine their environment (UN-HABITAT, 2019). This 
method focuses on creating an accessible and attractive visual language 
for citizen participation, contrasting with web geoforms that prioritize 
data collection and georeferenced analysis. Mixed reality offers a more 
immersive and visual experience, while web geoforms provide an 
accessible, easy-to-use platform for collecting spatial data and citizen 
feedback. 

Participatory design of public spaces has explored innovative plat
forms, including an interactive three-dimensional model that uses the
ories and models from cybernetics to manage the complexity and 
diversity of opinions in urban planning (Karadimitriou et al., 2022). This 
methodology emphasizes participation, enabling users to upload ideas 
and participate in the co-creation of spaces. This approach differs from 
web geoforms by placing a greater emphasis on interactive design and 
managing the complexity of opinions, providing a broader framework 
for citizen participation. 

The combination of active and passive crowdsourcing approaches 
has proven useful in evaluating citizens' preferences for urban green 
spaces (Schrammeijer et al., 2021). This involved comparing direct 
observations with three crowdsourcing methods: a dedicated mobile 
application, passive social media, and a municipal reporting application. 
This approach contrasts with the use of web geoforms for data capture, 
focusing on capturing subjective perceptions and preferences in specific 
situations, rather than collecting more general georeferenced data in a 
targeted manner. This approach demonstrates that data collection pro
cesses may not be fully effective without a combination of several 
methods. Dedicated applications have been essential to collect in situ 
data on perceptions, preferences and actual uses of spaces (Schram
meijer et al., 2021), and to map violence against women in public places, 
supporting authorities in improving surveillance and security (D'Silva, 
2017). 

Novel community participation approaches based on advanced 
technology present serious limitations, as not all sectors or types of the 
population are prepared or comfortable using them. Lack of familiarity 
with advanced technology is one of the main barriers for certain popu
lation groups, including those who have limited access to it (Karadimi
triou et al., 2022). Additionally, despite its potential, advanced 
technology is still in its initial stages of development and application in 
urban contexts (UN-HABITAT, 2019). 

Data collection with georeferenced web geoforms is effective for 
obtaining spatial data but may be less dynamic for involving citizens in 
creative processes or visualization of urban proposals. Our research may 
have a more limited scope in technologies compared to studies that use 
more diverse digital tools for urban planning and citizen participation. 

The methodology proposed in our research overcomes the limita
tions of advanced technology to include marginalized groups. This is 
evidenced by the participatory data obtained, showcasing diversity in 
gender, age, and other factors, indicating progress towards democrati
zation in the planning and management of public spaces. Involving 
diverse citizens, including women, men, children, and elderly reflects 
that the needs and opinions about public spaces come from a wide 
section of society, a key aspect in the democratization of urban planning. 

Although smartphones are common, their use in mobile geoforms 

has technological limitations. Our study, focused on democratization, 
achieved sociodemographic diversity by assisting in data collection to 
include those without technology or internet access. The limitations of 
Observed access to geoinformatic tools may vary in other areas with 
different socioeconomic conditions and where there is free public access 
to the internet. Future research should consider these limitations and 
contexts for a more equitable and representative participation in urban 
planning. 

Finally, our research also highlights the potential that web geoforms 
have as a method to link established methodologies and approaches to 
strengthen the planning and management of public spaces. This is sig
nificant because it demonstrates a practical and results-oriented appli
cation of these methodologies. By using structured geoforms based on 
references from technical and scientific literature, the research is aligned 
with proven approaches in urban planning, taking advantage of geo
spatial technologies to obtain detailed and relevant data. This reinforces 
the validity and applicability of the findings in the real context of public 
space management. 

4.2. Implications for APSM planning and management 

The utilization of crowdsourcing in urban data collection, as high
lighted by Liao et al. (2019), necessitates adjustments in urban planning 
mechanisms. In the context of countries like Colombia, there is a need to 
reformulate public policies to ensure that city planning and manage
ment address pertinent variables and elements of analysis. These should 
lead to comprehensive urban assessments that shed light on complex 
issues and socio-spatial conflicts that impact urban life quality (Jiménez- 
Caldera et al., 2022). 

Continuous monitoring of these variables is imperative, requiring 
recurrent data collection. This, in turn, compels urban management 
systems to adapt to the advantages and potentialities of Information and 
Communication Technologies (ICTs). The democratization process 
observed in this study suggests a promising direction for urban planners 
and policymakers. It encourages a shift towards more inclusive planning 
practices, ensuring that public spaces serve as true reflections of the 
communities they are intended to benefit. 

The geoinformatic instruments created optimize the mapping and 
characterization process of the APSM based on established approaches 
and methodologies, which is key to achieving comprehensive and ac
curate diagnoses that allow the formulation of adequate proposals for 
the spatial organization of these infrastructures and that must be out
lined in territorial planning instruments. Participation in city develop
ment is a civic duty, and sustaining community interest in this 
participation falls upon decision-makers who influence urban 
configuration. 

Although discontent with urban conditions has fostered grassroots 
city-building efforts, it can also lead to disengagement from community 
involvement when the course of urban development has already been 
predetermined (Hernandez-Araque, 2016). Therefore, it is crucial for 
decision-makers to instil confidence in the community by addressing 
citizen demands that could be expressed through community partici
pation geoinformatics tools such as Crowdsourcing Geoform. These 
demands may be related to the maintenance of infrastructure, and the 
improvement of safety conditions and satisfaction levels, among others. 

Urban planning and management should recognize the scientific 
community's role in identifying and resolving socio-spatial problems and 
conflicts. They should also acknowledge the promotion of novel ways of 
analyzing and understanding territory. Open tools for visualizing data 
derived from community participation are essential and should be 
accessible to all stakeholders involved in urban development and 
growth. Observatories can serve as viable mechanisms for engaging 
various actors, as they can collect, process, and disseminate information 
on specific themes. They facilitate the promotion, reflection, and ex
change of knowledge within the network (Angulo, 2009). 

The capabilities of ICTs, characterized by high information flow and 
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collaborative participation, enhance functionality, allowing for knowl
edge dissemination and ongoing updates. In conclusion, the integration 
of geoinformatics in urban planning holds immense potential to trans
form the way we perceive and manage public spaces. Our research in
dicates that a thoughtful and inclusive approach, combining traditional 
and innovative methodologies, is essential for effective urban develop
ment. As we navigate the complexities of urban planning, recognizing 
diverse perspectives and leveraging technological advancements will be 
crucial for creating cities that truly serve the needs of their inhabitants. 

5. Conclusions 

This study underscores the pivotal role of geoforms in enhancing the 
planning and management processes of the city's Public Meeting Spaces 
(APSM). The seamless integration of the Field Geoform (FG) and 
Crowdsourcing Geoform (CG) tools underscores the significance of 
amalgamating scientific methodologies with the insights and experi
ences of the local community. Both tools have demonstrated effective
ness in collecting and analyzing pertinent data, streamlining the 
identification, characterization, and evaluation of APSM conservation 
status of APSM. Moreover, they successfully garner data on factors 
influencing the intent to utilize these infrastructures. 

However, notable challenges have emerged, particularly the 
marginalization of certain social groups in the CG data collection due to 
limited access to requisite technological resources. The implementation 
of assisted data collection strategies has proven crucial, ensuring a more 
inclusive representation of all segments of society. This approach is 
imperative to incorporate population excluded from these processes due 
to various circumstances. 

The integration of geoforms with web-based data visualization tools 
has birthed a geoinformatics mechanism, facilitating the dissemination 
of detailed insights to the general community. This mechanism provides 
updated, comprehensive information essential for holistic APSM anal
ysis, monitoring, and controlling the physical-spatial conditions influ
encing their functionality. Ultimately, it alleviates the burden on those 
responsible for APSM restoration and maintenance, as well as for 

decision-makers in urban management. 
Looking ahead, this methodology and its findings aspire to serve as 

inspiration and guidance for future research and urban planning prac
tices, placing renewed emphasis on democratization, sustainability, and 
active community participation. The research underscores the impera
tive for more inclusive and collaborative urban policies capable of 
adapting to urban dynamics and responding to the diverse needs and 
aspirations of citizens. 
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Appendix 1. Field Geoform.   
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Appendix 2. Crowdsourcing Geoform.  
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ANPR México. (2020, October 23). 8 Pasos para establecer un sistema de parques 
exitoso. https://anpr.org.mx/8-pasos-para-establecer-un-sistema-de-parques-exitos 
o/. 

Bernal, E. (2018). Software de aplicación para el control de los elementos constitutivos y 
complementarios del sistema de espacio público construido de parques distritales en 
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Garnica, R., & Jiménez Caldera, J. E. (2014). La calidad de vida urbana y la dimensión 
físico-espacial del espacio público: aportes metodológicos para el ordenamiento 
territorial de Montería. Perspectiva Geográfica, 18(2), 257–280. https://doi.org/ 
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Ioniţă, A., Vişan, M., Niculescu, C., & Popa, A. (2015). Smart collaborative platform for 
eLearning with application in spatial enabled society. Procedia - Social and Behavioral 
Sciences, 191, 2097–2107. https://doi.org/10.1016/j.sbspro.2015.04.676 

Ismail, W. A. W., & Said, I. (2015). Integrating the community in urban design and 
planning of public spaces: A review in Malaysian cities. Procedia - Social and 
Behavioral Sciences, 168, 357–364. https://doi.org/10.1016/J.SBSPRO.2014.10.241 
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Kuorum.org. (n.d.). ¿Por qué es importante la participación ciudadana? Retrieved 
September 29, 2022, from https://www.kuorum.org/en/post/why-is-community-e 
ngagement-important. 

LALI - The Latin American Landscape Initiative. (2012). "PATRIMONIO": Economía 
Cultural y Educación para la Paz (MEC-EDUPAZ). 1(15). http://www.mec-edupaz. 
unam.mx/index.php/mecedupaz/article/view/68919/60752. 

Li, X., Zhang, F., Hui, E. C., & man, & Lang, W.. (2020). Collaborative workshop and 
community participation: A new approach to urban regeneration in China. Cities, 
102, Article 102743. https://doi.org/10.1016/J.CITIES.2020.102743 

Liao, P., Wan, Y., Tang, P., Wu, C., Hu, Y., & Zhang, S. (2019). Applying crowdsourcing 
techniques in urban planning: A bibliometric analysis of research and practice 
prospects. Cities, 94, 33–43. https://doi.org/10.1016/J.CITIES.2019.05.024 

Liu, Y., Wu, Y., Cao, H., Wang, Z., Wang, Z., Cui, Y., & Li, G. (2023). The application of 
GIS Technology in the Construction of Smart City. Academic Journal of Science and 
Technology, 5(2), 183–186. https://doi.org/10.54097/ajst.v5i2.6861 

Madrid, A. F. (2010). Perfil, actividades y grado de satisfacción de los usuarios en parques 
urbanos. Santiago, Chile: Estudio en tres parques urbanos. https://mgpa.forestaluch 
ile.cl/Tesis/Madrid%20Andres.pdf.  

Maia Ribeiro, M., & Medina Macaya, J. F. (2022, October). Smart governance 
approaches and indicators in smart cities measurement frameworks. In Proceedings 
of the 15th international conference on theory and practice of electronic governance 
(pp. 353-359). doi:https://doi.org/10.1145/3560107.3560308. 

Man, M. N. S. B., & Manaf, H. A. (2022). A systematic literature review on smart city 
project initiatives for rural community participation. Journal of Social Transformation 
and Regional Development, 4(2). 

Mehta, V. (2007). A toolkit for performance measures of public space. In 43rd Isocarp 
Congress (pp. 1–9). https://www.isocarp.net/Data/case_studies/983.pdf. 

Mehta, V. (2013). Evaluating Public Space 19(1), 53–88. doi:https://doi.org/10.1080 
/13574809.2013.854698. 
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