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A B S T R A C TA R T I C L E I N F O

Urban green spaces are one of the most important components of dealing 
with the harmful effects of cities on the environment. This part of land 
use has an effective role in environmental and ecological functions at the 
level of cities. One of the issues faced by urban planners is to achieve the 
maximum performance of green space due to limited land and resources. 
The performance of urban green spaces is largely influenced by their 
network structure. Based on this, in this article, according to the 
theoretical foundations of landscape ecology and the functions of urban 
green space, the quality index of the structure of the green space network 
has been introduced for the analysis of the green space network at the city 
level. Numerical calculations of this index and the metrics used in its 
formulation were done to evaluate the structural quality of the green 
space network in District 16 of Tehran. Based on the obtained results, the 
Ba'ath neighborhood has the highest level of the structural quality of 
green space. Also, in this article, moving window analysis was used to 
apply the structural quality index and prepare the map. The structural 
quality map of the green space network can be optimally used in the 
process of managing and improving the performance of urban green 
spaces.
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Extended Abstract 
Introduction 
Urban green spaces are one of the most 
important components in dealing with the 
harmful effects of cities on the 
environment  This part of land use has an 
effective role in environmental and 
ecological services in cities. From a 
climatic point of view, green spaces help to 
regulate the climate and reduce the 
concentration of pollutants. Ecologically, 
urban green spaces are habitats for plants 
and animals and are a factor in the 
continuation of ecological processes in the 
city. Research also shows that urban green 
spaces significantly impact public health. 
Considering the limited land and resources 
in compact cities, achieving maximum 
performance of urban green space is one of 
the issues that city planners face. In recent 
decades, the preservation and restoration of 
ecological and environmental functions of 
urban green space have become the basic 
principles of sustainable urban 
development. The shift in the attention of 
urban green space planners from quantity to 
quality highlights the urgent need to study 
and recognize the macro-urban green space 
network as a system. Therefore, the study 
of green space structure on an urban scale is 
of theoretical and practical importance for a 
deep understanding of ecological and 
environmental functions, the effects of 
natural urban elements, and their 
application in urban planning. Cities may 
vary greatly in architectural form and 
environmental settings, but one thing they 
all have in common is that the extent and 
form of urban development affect the 
mosaic of habitat spots and their ecological 
features, and different structures of the 
urban landscape have different effects on 
ecological systems. Urban development 
leads to changes in biodiversity, 
microclimate, and access to natural 
resources by affecting the landscape 
structure and ecological processes. Thus, 
recognizing and quantifying the structure of 
the urban landscape is necessary to study 
ecological processes at different scales. The 
performance of urban green space is greatly 
influenced by its network structure, but the 

tools and methods of quantifying the 
structural quality of green space networks 
in cities have not been well developed. 
Accordingly, this article introduces the 
structural quality index of urban green 
space networks based on the theoretical 
foundations of landscape ecology and urban 
green space functions.  Numerical 
calculations of this index and other metrics 
used in its compilation were performed to 
evaluate the structural quality of the green 
space network in District 16 of Tehran city. 
District 16 of Tehran, with an area of 1651 
hectares (about 2.5% of the area of Tehran), 
is located in the south of the city. The high 
concentration of pollutants in this district 
and the function of this district as a 
gathering point for passenger terminals 
indicate the need for optimizing the 
performance of the green space network in 
this area.  
 
Methodology 
Steps of the research include preparing the 
green space map in the study area, 
identifying the important criteria for 
structural quality assessment by reviewing 
the theoretical foundations of landscape 
ecology, selecting appropriate metrics for 
selected criteria according to the nature and 
function of metrics, quantifying the 
structure of green space network using 
selected metrics, compiling an integrated 
index of the structural quality of green 
space network and measuring the structural 
quality of green space network in the study 
area. In the urban landscape, connectivity, 
morphological cohesion and relative size of 
green space are key components and 
determine the level of ecosystem services. 
Accordingly, these three key components 
should be considered in composing the 
overall index to assess the structural quality 
of the green space network. For this 
purpose, in this paper, by examining the 
various metrics available in the field of 
quantification of landscape structure, three-

landscape," "normalized landscape shape 

respectively chosen for quantifying relative 
extent, connectivity and morphological 



Journal of Geographical Urban Planning Research, 10 (1), 2022

 

coherence of the green space. 
 
Results and discussion 
According to the obtained data, the 
percentage of green space areas in Naziabad 
and Besat neighborhoods (31 and 30%) is 
higher than in other neighborhoods. The 
lowest percentage of green space is 
allocated in Khazaneh and Northern 
Aliabad (11%). In terms of connectivity, 
Northern Aliabad and Takhti 
neighborhoods have the highest degree of 
green space connectivity (60% and 58%) 
and the lowest belongs to Javadieh and 
Yakhchiabad neighborhoods (21% and 
27%). The nLSI analysis results show that 
the best degree of green space shape 
coherence belongs to Besat, Bagh-e Azari, 
and Southern Aliabad neighborhoods (0.15, 
0.19, and 0.2), and the highest level of 
green space fragmentation has happened in 
Khazaneh, Northern Aliabad, and Javadiyeh 
neighborhoods. Based on the green space 
structural quality index, the overall quality, 
Besat town neighborhood has the highest 
level of green space quality (49 out of 100). 
After that, the highest score belongs to 
Naziabad and Takhti neighborhoods (44 out 
of 100).  
 
Conclusion 
Results show that the Besat neighborhood 
has the highest level of structural quality in 
green space. Also, in this article, moving 
window analysis was used to map the 
structural quality index. The structural 
quality map of the green space network can 
be used optimally in managing and 
improving urban green space performance. 
In comparison with other studies conducted 
in the field of assessing the quality of urban 
green space networks, the proposed method 
in this study has the following advantages: 
1) In compiling it, different functions of 
green space networks have been 
considered; 2) It provides an overall index 
for quantifying structural quality; 3) It is 
based on objective data, and 4) It makes the 
possibility to compare the situation of 
different parts of the study area. 
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