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Abstract

Networking aims to define the principles and regulatory relationships between elements and
optimize the performance of urban subsystems. Urban green networks support ecological functions
and services that can help planning for the future of cities. The purpose of this research was to explain
a conceptual model for the urban green network from the perspective of science according to the
various perceptions of the concept of urban green network based on different scientific points of view
by inferring and extracting the most important dimensions, approaches, and attitudes related to this
field. By using the qualitative method and analyzing the written documents through the same lexical
analysis, this research inferred and evaluated different points of view. The information was analyzed
using the LCA analysis tool and SPAD software was used to analyze the relationships among the
collected information by examining the effective environmental sciences. Using the VOSviewer
software, the most important dimensions, approaches, and attitudes were determined. The findings of
this research showed that the concept of the urban green network was directly related to the three
environmental sciences of urban studies, urban geography, and ecological sciences. These sciences
had a significant impact on the formation of a conceptual model to provide a clear picture of this
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concept in line with urban green infrastructure planning. Urban studies deal with concepts, such as
protecting green spaces in cities, creating new spatial forms, etc., in urban geography, paying attention
to the ecological principles in cities, meeting the ecological needs of nature and humans, etc., as the
effective concepts. Ecological sciences are also mentioned as the most important research fields
regarding the concept of urban green network to promote continuity in urban green spaces, create and
design optimal corridors, etc. The results of this study showed that the concept of urban green network
was a multi-research field. It appeared as a field supported by the urban planning method by means of
decision-making tools, capable of modeling green infrastructure as an urban network formed from
natural and semi-natural areas and was in line with the distribution of public services to increase the
quality of life, as well as providing ecosystem services and sustainability in cities.

Keywords: Urban Green Network, Green Infrastructure, Green Space, Vocabulary Analysis

Introduction

Currently, approximately 54% of the world's population live in urban areas and this number is
projected to reach about 70% by 2030 due to population migration from rural to urban areas
(Organization, 2019: 24). Urbanization generally causes many environmental problems that are mostly
associated with the destruction or degradation of green spaces (WHO Regional Office for Europe,
2017: 112). Cities with higher population densities have less green space. For this reason, the
relationship of city dwellers with their living environments requires their adaptation to semi-urban
areas without borders, fences, hedges, and physical or administrative constraints. They leave nature to
go to the city and use it as an opportunity and improvement (Narain, 2017: 147). Therefore, increasing
population and the need to meet human needs can lead to the expansion of the use of natural resources
and transformation of many ecosystems into urban areas (Ersoy et al., 2019: 310), which has increased
the demand for land in many countries, especially in developing countries. With the increase in urban
construction, the need for land and housing has led to land use change and non-land conversion. Urban
areas have become a land for urban construction (Tannier, 2016: 84). Considering these issues, it can
be said that urban green network has an important place for protection of biodiversity (Angold et al.,
2006: 202; Karuppannan et al., 2014).

Methodology

To answer the questions, a collection of scientific articles from reputable scientific journals was
analyzed by using lexical analysis tools. This approach made it possible to extract the main semantic
dimensions in question in order to highlight the current meanings and practical contexts of the green
network concept, especially from an urban planning perspective. To use this method, the data
collection was performed in two different stages: 1) collecting highly cited scientific articles in the
field of urban green infrastructure studies during the last 21 years and 2) selecting items that contained
specific references to the concept of green network. The scientific articles were collected by searching
in two scientific databases, Scopus and Google Scholar. They were selected and filtered by using the
main keyword (urban green space) and collected according to the number of citations. Also, the collected
information led to a conclusion for each of them by identifying the main keywords of each article and
examining its key points. The data were analyzed using the analytical instrument of Life Cycle
Assessment (LCA), which is an analytical tool that is able to identify the hidden meaning of a group of
texts. This type of data analysis is basically based on "differences" (De Falco et al., 2021: 198). SPAD
software was utilized to analyze the relationships between the collected information, such as factors and
components, each of which showed an aspect of the type of communication contained in the information.
In this way, the analysis allowed us to examine whether the role of urban green space towards specific
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issues, such as urban green network, in the scientific community had been evolving. Therefore, we could
extract the main concepts that defined the stages of this evolution in the last 20 years.

Discussion

Extensive urbanization has made cities more complex than ever before. As a result, "new
knowledge about cities" has emerged in the scientific debate and more advanced mathematical models,
especially network models, have been developed to describe and optimize physical networks and
human interactions. From this perspective, the elements of the natural environment in urban patterns
can be also designed and managed as networks by integrating the findings of natural and social
sciences into a multidisciplinary approach. Therefore, increasing attention to the different roles that
green space can play for the sustainable development of urban areas has made the scientific
community include the concept of green network in their vocabulary. However, by analyzing the
results of the present study, which was done by using lexical analysis tools, it was clear that the
concept of green network was still semantically ambiguous and unclear. The reason for this confusion
was first of all due to the meanings of two terms in the concept: "green and network". In some areas of
research, the term "green™ refers to the definition of products, strategies, or processes that evoke the
concept of sustainable development based on living conditions and the use of resources to meet human
needs. From this perspective, the concept of green network can be applied not only to the system of
urban natural areas, but also to other groups of interconnected elements, such as control systems of
energy storage devices in electricity networks with a high share of renewable energy sources and
consumer networks, which is even considered for environmental marketing strategies. For this reason,
lexical analysis was performed taking into account the scientific articles published during the last 21
years in the important and prestigious journals of urban studies by using the main keyword of the
concept of "green network". This indicated that the discussion about the function of green space as one
of the main elements of urban green infrastructure was still very important and bold, which was
characterized by the use of related research areas, such as environmental sciences, urban geography,
and urban studies. Thus, the term "green" related to urban space described green spaces not only as
public services, but also in a broader sense of ecosystem services, discussing new scientific evidence
with regard to the relationship between ecological processes and their relative effects on the man-made
environment. This issue had a special place due to the increasing importance of the consequences of
climate change.

Conclusion

After reviewing the present study in relation to the various functions attributed to natural areas in
urban contexts, a general definition of this concept could be considered: "A system consisting of
similar parts that are connected to each other to allow movement or communication between them and
also move along these sections.” In fact, from the analysis of the results, it could be pointed out that
the term "network™ seemed to refer to a general set of natural areas in a city, which referred to the
theory of network system that connected these elements, except for the ecological field, which used
the same principles applied in larger ecosystems to describe the relationships between natural elements
(green) on an urban scale and evaluate the ecological effectiveness of green infrastructure in a
particular urban context. In short, it was obvious that the concept of green network still had many
challenges as a defined topic in urban planning and system. Therefore, to avoid creating any ambiguity
and provide a unique definition of the concept of green network from the perspective of urban
planning, it could be stated as an urban planning action by decision support tools to create a green
infrastructure as a the network consisted of natural and semi-natural areas whose connections and
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communications were modeled according to specific variables in order to distribute public services
equally and increase the quality of life, as well as a wide range of ecosystem services. From this
perspective, the concept of green network could create a multidisciplinary research field that combined
natural and social sciences with computer science findings to provide tools for public administration in
a way that the consequences of their selections could be understood in terms of access so as to
evaluate public services and sustainability in cities.

Consideration:

This article was taken from the doctorate thesis of Mohammad Motaghed entitled "Evaluation of
the role of urban green networks in improving life quality with an emphasis on the interlinking degree
of natural and artificial elements (case study: Hamadan City)" under the guidance of Dr. Hassan
Sajadzadeh and Dr. Mohammad Saeed Izadi at the School of Art and Architecture, Bu Ali Sina
University, Hamadan, Iran.
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Figure (2) Evolution and increasing trend of the concept of green infrastructure in the most cited
articles of prestigious scientific journals during the last 21 years
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Figure (3) Percentage of scientific articles and results of network text analysis, Source: Authors
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effective and related research areas based on the classification of scientific databases. Source: Authors
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Figure (5) The most influential keywords in the field of urban geography research
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Figure (6) The most influential keywords in the field of urban studies research
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