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Abstract 

Urban Green Space Per Capita (UGSPC) is one of the oldest and most widely applied indicators in 
urban planning, providing a measure of green areas in relation to the population size. Despite its 
century-long application and decades of research, no global systematic review has previously 
synthesized how UGSPC has been applied, interpreted, and evolved across different contexts. This 
study aims to fill that gap by conducting the first comprehensive systematic review, following 
PRISMA guidelines, examining the usage, trends, and effectiveness of UGSPC in both developed and 
developing countries. Thematic analysis revealed that most studies were published in journals 
focused on sustainability and environmental science. The results show a surge in publications 
following the COVID-19 pandemic, reflecting a growing recognition of the importance of urban green 
spaces for public health and livability. Moreover, 67% of the studies were conducted in developing 
countries, while 30% of the publications were in developed countries. Higher UGSPC values are 
generally found in developed cities; however, this was not a rule. Time series studies showed a 
decline in UGSPC in some developed and developing countries, influenced by factors such as 
population density, urbanization stage, climate, and economic conditions. Although UGSPC is 
widely used, most municipalities typically develop their plans based on this measurement. 95% of 
the included research incorporated additional measurements, including accessibility, social equity, 
spatial patterns, ecological services, ecosystem benefits, and human health. This study suggests that 
UGSPC is still used as an indicator in urban planning and policy and integrating it with other 
indicators can serve as contemporary indicators to capture better equity, functionality, and 
sustainability in urban environments. 

Keywords: urban green space per capita; PRISMA; developed and developing counties; cities; WHO; 
VOSviewer 
 

1. Introduction 

As urban green space (UGS) plays a crucial role in urban planning and sustainability, well-
managed green space can also positively impacts human well-being. Functionally, it is similar to 
natural and semi-natural environments [1]. Urban green space per capita (UGSPC) utilized as quick 
and important measurement between human and green space. The connection between the natural 
environment and humans has a long history. It has shaped human life by providing food, shelter and 
opportunity for recreation [2]. Even in early civilizations, the importance of green spaces was 
recognized, for instance, as a ʺgardenʺ for private use or specific purposes such as the ʺHanging 
Gardens of Babylonʺ, ʺHealing Gardenʺ, ʺParadise Gardenʺ from the 5th  to the 15thʺ, later Baroque 
and Renaissance Garden [3,4]. 
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The current understanding of urban green space comes from several concepts, for instance, 
urban park, by Frederick Law Olmsted, emerged during the 19th century. In the 20th and 21st 
centuries, several influential figures advanced this theoretical concept [5]. John Muir highlighted, 
maintaining wilderness in sustaining human well-being [6]. Meanwhile, design with nature, a 
concept promoted by Ian McHarg, emphasized ecological planning that aligns with natural systems 
[7]. Jane Jacobs noted the importance of community-driven urban planning and vibrant public spaces 
[8]. Regional planning that links urban areas with their surroundings was promoted by Patrick 
Geddes [9]. William H. Whyte studied public spaces and stressed their role in fostering social 
interaction [10]. Ebenezer Howard developed the garden city movement [11], and Julius Gy. Fábos 
contributed to greenway planning [12]. Collectively, these contributions shaped the modern 
understanding of UGS as essential for livable, sustainable cities. 

Moreover, in the last four decades, a combined approach to urban areas has emerged, such as 
green-blue infrastructure in the US and Europe, which plays a crucial role in integrating greenery 
into water management systems[13]. Later, as green infrastructure integrates natural ecosystems into 
cities. Furthermore, nowadays, UGS is a key to sustainability as it has been highlighted in the United 
Nations Sustainable Development Goals (SDGs), particularly in SDG 11 (Sustainable Cities and 
Communities), SDG 13 (Climate Action), and SDG 15 (Life on Land) [14,15]. 

Despite these advances, human connections with nature have historically weakened with the 
birth of civilizations and the rise of industrialization. It has increased with the Industrial Revolution, 
which occurred in the 18th and 19th centuries [16,17]. Later, the effects of population growth, 
urbanization, and climate change have made the situation more challenging. The world population 
grew from 1 billion in the early 1800s and passed 8 billion in 2022, and it is estimated to surpass 9.8 
billion by 2050 [18]. As more people moved to cities, the worldʹs urban population increased from 
about 30% to 56% over the last 70 years, and it is expected to reach around 68% by 2050 [19]. By mid-
century, urbanization is projected to increase, reaching 86% in developed countries and 64% in 
developing ones [19]. This led to an increase in energy consumption in cities, which accounts for 75% 
of global energy consumption, resulting in a 70% rise in greenhouse gas emissions [20]. These are 
intensifying significant pressures on ecosystems, infrastructure, and human well-being. Similarly, 
UGS has been impacted, typically evident in two ways. First, by reducing undeveloped land or green 
space as it is transformed into residential, commercial areas, warehouses, and other uses, and second, 
by increasing congestion in existing green spaces as residents visit parks, sports fields, and other 
recreational areas for leisure and well-being. These changes reduce the quantity and degrade the 
quality of green spaces. 

Green space planning as a formal practice dates back over a century. A standard provision was 
first established by the National Recreation Association (NRA) in America in 1926, which 
recommended 10 acres per 1,000 population (approximately 40.5 m² per person) [21]. In 1938, the 
National Playing Fields Association (NPFA) (Britain) adopted 6 acres of permanent playing space per 
1000 population (approximately 24.3 m² per person) [21]. Recently, at the global level, as highlighted 
in many peer-reviewed articles, the World Health Organization (WHO) has recommended a 
minimum of 9 m² of urban green space per capita, with an ideal provision of up to 50 m² [22,23].  

UGSPC has been utilized as an indicator; the actual level of it has been highlighted in many 
studies, at the local level across various cities worldwide, from East to West. For example, Beijing 17 
m² [24], Singapore 66 m² [25] Sydney 27 m² [26], Tehran, near 7 m² [27], Erbil 7m² [28] Riyadh near 
1m² [29] Cairo, near 1 m² [30], Addis Ababa, near 10 m² [31], Istanbul, near 7 m² [32] Budapest 71 m², 
Vienna 52 m² [33], Berlin, near 8 m² [34] London 40 m², [25], Los Angeles, near 48 m² [35], Mexico, 
near 3 m² [36]. However, there is no universally agreed standard, first, due to the diversity of 
definitions and classification of UGS adopted by researchers, institutions, and urban planners, 
second, the location of the cities in the climatic zones and finally, the population density [37,38].  

Despite UGSPC being a crucial metric in urban planning for a century and despite the existence 
of thousands of related studies, it has not yet been the subject of a dedicated systematic review. Based 
on my Scopus-based search of the most relevant and recent review papers on urban green space 
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(UGS) analysis related to UGS per capita (Table 1), this indicator is rarely considered, appearing only 
partially in a single locally focused review [39]. Thus, highlighting the limitation of systematic or 
comprehensive literature review on this topic. Most review papers employ spatial and quantitative 
indicators, such as accessibility, proximity, NDVI, vegetation cover, and land-use data. In addition to 
that, functional and qualitative measures, for example, equity of access, restorative potential and 
community participation, are also mostly used, particularly in studies focused on health and social 
outcomes, in conjunction with temporal analyses, which primarily concern tracking changes in UGS 
over time.  

Overall, studies and the standards reveal that UGSPC has been widely used; however, in 
contrast, our analysis of review papers shows that UGSPC has not become a topic in comprehensive 
review papers. This study aims to address this gap by answering the key questions, which are also 
guiding this systematic literature review:  

• How has UGSPC been applied in developed and developing countries?  
• What trends emerge in the included studies concerning the integration of UGSPC into research, 

urban planning and sustainability analyses? 
• To what extent has UGSPC been utilized as a standalone indicator in the analysis and assessment 

of urban green spaces? 

Table 1. Published Review Papers Related to the Use of UGS Measurements. 

No. Review Title Main Focus  UGS 
measurement 

Classification 

1 Determinants influencing the accessibility 
and use of urban green spaces: A review 
of empirical evidence [40] 

Urban 
planning 

Accessibility, 
Proximity, 

Socioeconomic 
factors 

Spatial / 
Quantitative 

2 The effects of neighbourhood green 
spaces on mental health of disadvantaged 
groups: a systematic review [41] 

Mental health Exposure, 
Availability, 

Equity of access 
Spatial / Functional 

3 A Systematic Review of the Impact of 
Changes to Urban Green Spaces on Health 
and Education Outcomes, and a Critique 
of Their Applicability to Inform Economic 
Evaluation [42] 

Physical and 
mental health, 

Educational 
results 

Change in UGS 
(extent and 

quality) 
Temporal / 

Quantitative 

4 Urban heatwave, green spaces, and 
mental health: A review based on 
environmental health risk assessment 
framework [43] 

Mental health Vegetation 
cover, Cooling 
capacity, Heat 

mitigation 

Quantitative / 
Functional 

5 Exploring the restorative capacity of 
urban green spaces and their biodiversity 
through an adapted One Health 
approach: A scoping review [44] 

Psychological 
restoration 

Biodiversity, 
Restorative 

potential 
Functional / 
Qualitative 

6 Multiple Roles of Green Space in the 
Resilience, Sustainability and Equity of 
Aotearoa New Zealand’s Cities [39] 

Equity,  
Sustainability. 

UGS per capita, 
Resilience, 

Equity 

Quantitative / 
Functional 

7 Health Effects of Participation in Creating 
Urban Green Spaces—A Systematic 
Review [45] 

Health Participation, 
Engagement, 
Co-creation 

Qualitative / 
Functional 

8 Green space in health research: An 
overview of common indicators of 
greenness [46] 

Health NDVI, Land 
cover, 

Proximity 

Quantitative / 
Spatial 

9 A Review of the Effects of Urban and 
Green Space Forms on the Carbon Budget 
Using a Landscape Sustainability 
Framework [47] 

Sustainability  
(Carbon 
storage) 

Vegetation 
type, Area, 

Spatial 
configuration 

Spatial / 
Quantitative 
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2. Materials and Methods 

This research follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) approach to ensure rigor, transparency, and reliability in reporting systematic reviews (the 
PRISMA flow diagram and checklist are provided in the Supplementary Materials). The data sources 
used in this study were limited to Elsevier Scopus, and PubMed. However, the authors believe these 
sources are sufficient for identifying empirical articles, as advanced search tools enabled the efficient 
retrieval of high-quality, focused research that meets the study’s objectives. For the document types 
to be investigated, we considered published papers between 1990 and 2024. The search was 
conducted in two periods, first was on 14th July 2023 including all paper before that period. The 
second period was on 30th January 2025 including new papers in this field till January 2025. The 
systematic review process was conducted in four stages. First, the titles, abstracts, keywords, authors’ 
name, affiliations, journals’ name, publication date, were downloaded from the sources in CSV 
format. Second, the files were converted to MS Excel and merged. Third, the dataset was uploaded 
to Google Sheets for screening by two researchers remotely and independently. Finally, the literature 
was evaluated for eligibility and inclusion.  

2.1. Data Acquisition 

The search terms used in this study were, first, for Elsevier Scopus: TITLE-ABS-KEY ( ʺurban 
green space*ʺ OR ʺgreen space*ʺ OR ʺgreenspace*ʺ OR ʺurban forest*ʺ OR ʺpublic park*ʺ OR ʺurban 
green areaʺ OR ʺgreen urban areaʺ OR ʺgreen infrastructure*ʺ AND ʺper capitaʺ OR ʺper personʺ OR 
ʺpopulation densityʺ ) AND ( LIMIT-TO ( LANGUAGE , ʺEnglishʺ ) ) AND ( EXCLUDE ( DOCTYPE 
, ʺnoʺ ) OR EXCLUDE ( DOCTYPE , ʺreʺ ) ). This search term includes papers related to green space 
or urban green space and population, limits the results to English-language papers only, and excludes 
Note and Review papers. 

While screening the full text, only peer-reviewed articles were retained as eligible for the study, 
as they are more reliable. This step can be done in advance in this data source by limiting the source 
to articles only. 

The search term in the second data source, PubMed, was: ((ʺurban green space*ʺ[All Fields] OR 
ʺgreen space*ʺ[All Fields] OR ʺgreenspace*ʺ[All Fields] OR ʺurban forest*ʺ[All Fields] OR ʺpublic 
park*ʺ[All Fields] OR ʺurban green areaʺ[All Fields] OR ʺgreen urban areaʺ[All Fields] OR ʺgreen 
infrastructureʺ[All Fields]) AND (ʺper capitaʺ[All Fields] OR ʺper personʺ[All Fields] OR ʺpopulation 
densityʺ[All Fields])). 

The term TITLE-ABS-KEY means that the search is conducted across three research parts (Title, 
Abstract, and Keyword). The use of AND serves to narrow the search by only including documents 
that contain the words before and after AND, ensuring more precise search results. The use of ʺʺ 
(double quotation marks) ensures that the enclosed words are treated as one phrase and must appear 
exactly as written in the paper. Additionally, OR is used to search for alternative words, which allows 
for retrieving more papers in the research field. 

Finally, the asterisk (*) is used for truncation, allowing for two or more variations of a word. For 
instance, the term space* includes both space and spaces. The total research paper were 1203 papers, 
including 976 from Scopus and 227 from PubMed, and after removing the duplicate papers, which 
were 189 papers, 1014 papers remain for the next step of PRISMA. 

2.2. Screening, Eligibility and Inclusion 

The research followed PRISMA (Figure 1). In the first step, only the titles of the documents were 
screened independently by two researchers to minimize bias. The title screening was based on three 
categories: exclude, maybe, and include. The results were classified according to the criteria in (Table 

10 A systematic review of audit tools for 
evaluating the quality of green spaces in 
mental health research [48] 

Mental health Quality (design 
and 

maintenance) 

Qualitative / 
Functional 
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2), for example, the (exclude + exclude = 0) criteria means both researchers agreed the study is not 
related to the scope, and (exclude + maybe = 1) means one researcher thinks the study is not related 
and the other one thinks maybe related. These two were out of further processing. The rest of the 
criteria with values of 2, 3 and 4 reached the second step. This led to the exclusion of 545 (54%) 
records, while 469 (46%) records remained. 

Table 1. Screening Criteria Applied by Two Researchers for Classification. 

Response Combination No Yes % 

exclude + exclude 0 
 

18.6 

exclude + maybe 1 
 

35.0 

include + exclude or maybe + maybe 
 

2 18.7 

include + maybe 
 

3 16.2 

include + include 
 

4 11.4 

 
Figure 1. PRISMA flow diagram illustrates the UGSPC eligibility process. 
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The second step was the abstract screening phase. The remaining 469 records were classified 
based on their relevance to our research scope. The studies were classified on a scale from 0 (not 
relevant) to 10 (most relevant). Only studies scoring between 5 and 10 proceeded to the next step. As 
a result, 224 records were removed, as they were out of our research scope or theoretical focus. The 
final number of records remaining was 245. 

The third step was eligibility; full-text screening of the remaining 245 records was performed. 
Thus, leading to the exclusion of 176 studies because they focused on regional, national, or global 
trends rather than city-level or lower administrative divisions. The number of studies eligible in this 
process was 69. To update the research, an additional 11 studies published between July 27, 2023, and 
December 31, 2024, were added based on the same selection criteria. In the final synthesis, 80 
empirical studies were included, all of which focused on urban environments at the city, town, 
district, ward or neighborhood level. 

3. Results 

3.1. Urban Green Space Per Capita Application 

3.1.1. A Global Analysis of Urban Green Space Per Capita Through Case Studies 

More than 40 countries in Asia, Europe, Africa, Oceania, and North America were included in 
these research articles (Figure 2). Most of the studies (67%) used case studies were in cities in 
developing countries, while 30% in developed countries, and 3% involved mixed cases. Among the 
developing countries, China (23 articles) and India (9 articles) contributed the highest number of 
studies, followed by Turkey (3 articles) and several countries with two studies each, including Iraq 
(Kurdistan Region), Iran, Ukraine, Sri Lanka, and Bangladesh. Among developed countries, 
Germany (10 articles) was the most frequently studied, followed by the United States of America, 
with three multi-case studies. Italy, Hungary, the Netherlands, multiple European countries and 
Australia, each accounted for two studies. 

 
Figure 2. Distribution of Case Studies in Developed and Developing Countries. 
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3.1.2. Publication and Thematic Patterns Across Journals 

A total of 80 articles were published across 46 journals, which reflect a broad interdisciplinary 
scope in the research field. Among these journals, the most frequently used were Sustainability, 
followed by Ecological Indicators and GeoJournal. These three journals have been used for publishing 
9, 7, and 5 articles, respectively. The second group, consisting of journals that published between two 
and four articles (eight journals in total), includes Landscape and Urban Planning, Urban Forestry and 
Urban Greening, Land, PLOS ONE, Environmental Monitoring and Assessment, Ecology and Society, 
Forests, and Land Use Policy. The last group, comprising journals that appeared only once in this study 
(Thirty-five journals), encompasses a diverse range of publications (Figure 3). 

 
Figure 3. Overview of Journals and Disciplinary Coverage in the Reviewed Studies. 
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The journals had been classified into several groups according to their primary focus. Most of 
them are under the Sustainability, Ecology, and Environmental Science category, which accounts for 
43% of all publications, indicating a strong environmental and ecological orientation. This is followed 
by other aspects, mainly related to Geography, Land Use, and Technology (18%), Urban and 
Landscape Planning & Design (12%), and Forestry and Urban Greening (11%), reflecting a consistent 
focus on spatial planning and landscape analysis. Smaller yet significant portions of the publications 
are within General and Interdisciplinary Studies (7%), Policy and Administration (5%), Agriculture 
(2%), and Public Health (1%). These results show that while environmental sustainability remains the 
central focus, the study also explores related areas such as urban planning, land use, governance, and 
public well-being. 

3.1.3. UGSPC Definition and Formula 

Urban Green Space Per Capita is a quantitative measurement that refers to measuring and using 
the amount of green space available per person in an area. It is based on the two key components: 
UGS (e.g., parks, gardens, and other green areas) and the population. The simplest formula of 
measurement is: ሼ𝑈𝐺𝑆 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎ሽሼ𝑚ሽଶ =  ቆ𝑇𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑢𝑟𝑏𝑎𝑛 𝑔𝑟𝑒𝑒𝑛 𝑠𝑝𝑎𝑐𝑒𝑠ሼ𝑚ሽଶ𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑟𝑒𝑎 ቇ 

3.1.4. Terms Used in Relation to Urban Green Space 

Table 3 summarizes the different terms used to describe greenery in urban areas and the 
frequency of use in the studies. The most frequently used term is ʺUrban green space(s)ʺ, which 
appears in 32 studies, accounting for 40% of all studies. This is followed by ʺGreen space(s)ʺ with 16 
mentions and ʺUrban parkʺ with 10. ʺUrban green(ing)ʺ, ʺUrban park green spaceʺ, and ʺGreen areaʺ, 
appearing between 2 and 4 times each. Some publications use more specific terms like ʺUrban green 
infrastructureʺ, ʺUrban-blue-and-green-spaces (UBGS)ʺ, and ʺGreen and blue infrastructure.ʺ Some 
terms emphasize the social and ecological aspects of urban vegetation, such as ʺPublic parks and 
gardensʺ, ʺCommunity green spaceʺ, and ʺOpen and green public space(s)ʺ. However, each of these 
is mentioned only once. 

Table 3. Terms Used to Describe Greenery in Urban Areas. 

Terminology Frequency of Occurrence Sources 

Urban green space(s) 32 [26,33,49–78] 

Green space(s) 16 [79–94] 

Urban park 10 [34,37,95–102] 

Urban green(ing) 04 [103–106] 

Urban park green space 03 [107,108] 

Green area 02 [109,110] 

Urban public greenspace 02 [111,112] 

Public urban green space(s) 02 [113,114] 

Urban green infrastructure 01 [115] 

Urban-blue-and-green-spaces (UBGS) 01 [116] 

Green land area 01 [117] 
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Public parks and gardens 01 [118] 

Green and blue infrastructure 01 [119] 

Park areas and greenery 01 [120] 

Community green space 01 [121] 

Urban green open space 01 [122] 

Open and green public space(s) 01 [123] 

3.1.5. UGS and Population Sources Utilized in the Studies 

Diverse sources have been used for UGS and population data acquisition; the Sankey diagram 
(Figure 4), using the SankeyMATIC online tool, illustrates the sources utilized in the empirical 
studies. The numbers and line thickness indicate the frequency of use; moreover, some studies 
utilized two or more sources. UGS data are often derived from municipal records, freely available 
satellite imagery (e.g., Sentinel and Landsat), commercial satellite imagery (e.g., RapidEye, Gaofen, 
PlanetScope, and WorldView), global and local LULC datasets (e.g., Urban Atlas, Corine Land Cover, 
and  ESA World Cover), supported by tools such as Google Earth, OpenStreetMap, Baidu maps, 
Goade maps, and Map World images, as well as local planning documents (e.g., master plans and 
construction statistical yearbook). For population data, statistical offices and census records are the 
primary sources used by researchers, followed by yearbooks, population heat maps, global and 
regional datasets (e.g., WorldPop and EUROSTAT), and newer approaches, including mobile phone 
data. Together, these sources combine official records with modern remote sensing and digital 
platforms, as well as field surveys, to analyze the relationship between green spaces and population. 

 
Figure 4. Frequency of Sources Used for UGS and Population Data. 

3.1.6. UGSPC Value Across Developed Countries 
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The analysis of UGSPC across cities in developed countries reveals noticeable differences in the 
amount of green space available to residents (Figure 5). The data include both values obtained 
directly from case studies and those frequently cited by the included studies. We classified them 
based on World Health Organization (WHO) standards (9 m² per person as the minimum and 50 m² 
per person as the ideal level), and illustrated by using  Datawrapper online tool. These cities can be 
classified into three categories. The first, characterized by UGSPC exceeding 50 m². Includes Berlin 
(54–60.19 m²)[86,109], Glasgow (55.6 m²), Budapest (71–86 m²) [33], Munich (74 m²)[86], Vienna (55–
124.6 m²)[109,115], Boston (101.9 m²)[110], Zadar (114 m²) [77], and San Juan (122.2 m²)[110]. These 
cities may stand out for high urban livability, ecological sustainability, and the well-being of their 
residents. The second, with values between 9 m² and 50 m², includes Lisbon (11.6 m²), Copenhagen 
(12.89–42.4 m²)[115], Berlin (16.3 m²) without forests [124], Amsterdam (16.79–45.5 m²)[109,116], 
London (16.16–27 m²)[115], Rome (23.5 m²)[96], Brussels (29.2 m²)[96], Stockholm (34 m²)[90], 
Bergisch Gladbach (36.3 m²)[34,113] and Padua (48.54 m²)[103]. These cities meet or exceed the WHO 
minimum but remain below the ideal level, reflecting a balance between compact urban development 
and the availability of green areas. The third, with less than 9 m² per person, includes Schwerin (2.5 
m²)[34,113], Tokyo (5.73 m²)[99], and Seoul (6.5 m²)[99]. These cities fall below the minimum 
recommended by WHO, indicating a shortage of green space that may limit recreational 
opportunities and reduce overall environmental quality. 

 
Figure 5. Existing UGSPC in Cities of Developed Countries Compared with WHO Standards, Blue Points are 
the Value of UGSPC, Red Lines Represent the WHO Minimum and Ideal Level of UGSPC, Source: Created by 
the Authors Using Datawrapper Online Tool. 

3.1.7. UGSPC Value Across Developing Countries 

UGSPC across various cities in developing countries is illustrated in Figure 6, using 
Datawrapper online tool, compared to the WHO standards of 9 m² per person and 50 m² per person. 
The data include both values obtained directly from case studies and some of those cities that were 
cited by the included studies. Overall, while a few cities surpass the ideal level, most developing 
cities provide less than the minimum level. Cities with UGSPC over 50 m² include Dnipro (219 
m²)[54], Gandhinagar (147.6 m²)[87], Nadym (61.08 m²)[85], Chandigarh (54.5 m²)[87], and Curitiba 
(51.5 m²)[59]. A moderate number of cities and towns fall within the 9–50 m² range, including Kyiv 
(36 m²), Xi’an (27.85 m²), Kalaburagi and Kumasi (25 m²)[61], Asansol (24.67 m²)[59], Bathinda (21.7 
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m²)[76], Jaipur (20 m²)[116], Bangalore (17.8 m²)[59], Beijing (16.4 m²)[108], Battalgazi (16.3 m²)[58], 
Sanya (16.26 m²)[67], Dubai (13.1 m²)[96], Urumqi (11.5 m²)[72], Erbil (9.3 m²)[56] and Lanzhou (9.1 
m²)[107]. However, most of them fall below the WHO minimum threshold, such as Baghdad (1 
m²)[96], Cairo (1.5 m²)[96], Tehran (4.5 m²)[60], Delhi (5.5 m²), Mumbai (2.1 m²)[59], and Wuhan (5 
m²)[112], among many others. This indicates a lack of green spaces for urban residents. 

 

Figure 6. Existing UGSPC in Cities of Developing Countries Compared with WHO Standards, Blue Points are 
the Value of UGSPC, Red Lines Represent the WHO Minimum and Ideal Level of UGSPC. 
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3.2. The Trend in UGSPC  

3.2.1. Publication Trend in Urban Green Space Per Capita 

Our original search covered publications from the earliest available records, dating back to 1979, 
up to January 2025. However, after applying the PRISMA methodology, the final set of included 
studies consisted only of papers published after 2010. We attribute this to our inclusion criteria, which 
were limited to empirical studies focusing on cities and smaller scales. The publication trend results 
show that the number of studies on UGSPC has increased over the past fifteen years (Figure 7). 
Interest began to grow gradually after 2010. Activity increased notably in 2018, coinciding with 
heightened global attention to urban sustainability indicators following the adoption of the SDGs 
(2015) and the expanded availability of high-resolution spatial datasets, such as Sentinel-2, around 
2016-2017. A sharp peak occurred in 2021 with 17 articles, likely driven by the COVID-19 pandemic, 
reflecting a growing global awareness of the importance of UGS [125,126]. The studies have remained 
high, despite a slight decline in publications after 2021. 

 
Figure 7. Publication Trend in UGSPC During the Past 15 Years, Source: Created by the Authors. 

3.2.2. The Authorsʹ Keywords Co-Occurrence  

Keyword co-occurrence is a powerful method for uncovering the main themes and conceptual 
structures across large sets of texts [127,128]. Figure 8 presents the Authorsʹ keyword co-occurrence 
network generated using VOSviewer. Each node represents a keyword from the included studies. 
The node size corresponds to the frequency of occurrence, and connected lines indicate co-occurrence 
relationships; the thicker the line, the stronger the association. Network visualization shows how 
research themes have evolved, with node colors indicating the average year of publication. Although 
the legend spans from 2010 to 2025, most nodes appear in lighter red and yellow tones, suggesting 
that most studies have been published after 2015. The overall structure highlights a clear shift in 
focus, from earlier work centered on biophysical and methodological topics like ecosystem services, 
spatial analysis, and remote sensing, to more recent interests in accessibility, equity, and urban green 
space planning. 

Key nodes such as accessibility, urban green space, green infrastructure, and urban planning act 
as central hubs that connect multiple research areas. Distinct clusters mark major research pathways, 
including ecosystem and spatial studies, sustainability and urban planning, and social equity and 
accessibility. Taken together, the visualization reflects a broader transformation in the field: a move 
away from purely technical, mapping-based analyses toward more socially focused, policy-oriented 
research that emphasizes spatial equity, livability, and sustainable urban development. 
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Figure 8. Co-occurrence of Authors Keywords, Source: Created by the Authors Using VOSviewer Tool. 

3.2.3. Trend in the Value of UGSPC in the Studies 

Figure 9 illustrates the trend in UGSPC values reported in eligible studies. The data were drawn 
from the included studies, encompassing both case study findings and cited studies. 

There are only three cases from developed countries: Vienna (AT), Budapest (HU) and Seoul 
(KR). Viennaʹs UGS were 64 m² per capita in 1990, declining to 55 m² in 2018, while Budapest 
experienced a steady increase from 54 m² to 71 m² of UGS per capita during the same period [33]. 
Although UGS has increased in both cities, the trends were significantly influenced by population 
growth in Vienna and population decline in Budapest. Seoul showed modest growth in UGSPC from 
15.9 m² to 16.5 m² (2007–2017)[52], which is influenced by both planning and polices; in 1995, the 
Policy Direction of Parks and Green Spaces was established, and the Seoul Parks and Green Space 
Master Plan for 2030 was introduced in 2015.  

In developing countries, the trend of UGSPC in the cities is unstable and generally declining, 
with some exceptions. UGSPC declined sharply in Dhaka, Colombo, Kumasi, Mumbai, Kolkata, 
Chandigarh, Gandhinagar and Bangalore. Dhaka experienced a dramatic reduction in UGSPC, 
plummeting from 83.9 m² in 1975 to 0.5 m² in 2014, primarily due to rapid population growth and 
intense urban densification [101]; in Kumasi, from 202 m² in 1986 to 25 m² in 2014 [78], mainly driven 
by rapid urbanization and land-use change (conversion of vegetation to built-up), combined with 
weak planning and institutional control and socio-economic patterns that produce unequal loss; and 
in Colombo from 53.3 m² to 7.2 m² (1980–2015)[101], primarily attributed to rapid urbanization, the 
significant development of infrastructure, and the conversion of most vacant and forest areas into 
urban settlements and administration buildings. UGSPC has been gradually decreasing in Kolkata, 
from 15.9 m² in 1991 to 7.2 m² in 2018, with a projected value of 2.9 m² by 2035 [70]. This trend is 
primarily driven by the loss of urban green spaces resulting from inadequate planning policies and 
rapid urbanization, despite a population decline [70]. In other Indian cities, UGSPC declined from 
2001 to 2011; for example, Mumbai from 2 to 0.65 m², Chandigarh from 54.5 to 15.9 m², Gandhinagar 
from 162.8 to 30.3 m², and Bangalore from 17.2 to 2.2 m². This extreme decline in UGSPC even affects 
the greenest cities in India, like Gandhinagar and Chandigarh. This occurred due to the high rate of 
population growth and economic advancements, resulting in significant changes in land use and a 
decline in urban forests. Kuala Lumpur, with the plan ʹGarden Nationʹ having the direction of green 
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spaces as part of the social and environmental infrastructure of the cities, UGSPC still decreased from 
13 m² to 8.5 m² (2010–2014)[52]. However, in contrast, UGSPC in Chinese cities increased, for instance, 
in Beijing, where UGSPC has increased from 5.1 m² in 1978 to 16.4 m² in 2019, primarily due to the 
municipal governmentʹs proactive efforts to expand the cityʹs green coverage [108]. The amount of 
UGSPC in Xiʹan city has increased from 13.6 m² to 27.9 m² between 2009 and 2019 [55]. This growth 
can be attributed to government policies promoting the ʺpark cityʺ concept. Similarly, in Kunming, 
the area has expanded from 1.63 m² to 8.69 m² per capita from 2010 to 2020 [101]. 

 
Figure 9. Temporal variation of UGSPC values, green colors represent growth, red colors represent a decline. 

3.3. The Usability of UGSPC  

3.3.1. Global Standards for Measuring UGSPC 

At the international level, the World Health Organization (WHO) standard is the most 
frequently applied benchmark for urban green space per capita (UGSPC). It recommends a minimum 
of 9 m² per person and an ideal level of 50 m² per person, and has been adopted by approximately 
40% of the reviewed studies [33,54]. The United Nations (UN) guidelines suggest 12–16 m² up to 30 
m² per capita in the same cases [115,116]. Similarly, the European Union (EU) applies a standard of 
26 m² per capita [82,84,115]. At the same time, many developed countries adopt thresholds ranging 
between 20 m² and 60 m² per capita, reflecting higher expectations for urban livability and 
environmental quality. 

In addition to these international benchmarks, several national and city-level standards are also 
widely applied. In the United States, the average provision of green space is around 18 m² per capita. 
The Public Health Bureau in the USA recommends 18 m² UGSPC [84]. In addition, the LEED-ND 
(Leadership in Energy and Environmental Design – Neighbourhood Development) framework, 
developed by the U.S. Green Building Council (USGBC), recommends 12.5 m² per capita [75,116], 
while the National Recreation and Park Association (NRPA) suggests a standard of 40 m² per person 
[57]. The SNiP standard in Russia, which shows no less than 6 m² per capita [85]. The URDPFI 
Guidelines, which is the standard in India, recommend 10–12 m² per capita . In Germany, it really 
depends on the city. For example, Leipzig, sets 10 m² UGSPC as standard [76], while Berlinʹs standard 
is 6 m² as minimum [65]. China is an example of how these goals can change. The ʹNational Garden 
Cityʹ evaluation started at least 8 m² per capita, which later increased to 14.6 m² by 2020 [67]; however, 
the Wuhan master plan still sets a minimum of 5 m² per capita. Amsterdam standard specifies a 
minimum provision of 24 m² UGS per capita [49], while the Netherlands standard aims to reach 60 
m² UGSPC of accessible green space per capita within a 500-meter radius [115]. 

3.3.2. Dimensions of Urban Green Space Assessment 

Researchers have employed a diverse range of metrics to assess UGS (Table 4). Besides using the 
UGSPC metric, they apply multidimensional frameworks that combine factors such as accessibility, 
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spatial patterns, quality, equity, and ecosystem services. From these, accessibility metrics are the most 
common, such as catchment-area, distance-based, and network-based methods, which focus on how 
easily people can access green areas [34,74,94,117]. Many studies also explore social equity, UGS 
justice, and fairness in the distribution of green spaces, often using supply–demand matching or 
optimization modeling to highlight disparities [57,99,110]. Analyses of spatial patterns and 
configurations, frequently supported by landscape or remote sensing indices, are used to capture the 
composition, fragmentation, and overall structure of green areas [52,60,107]. Other research 
emphasizes quality, assessing aspects such as vegetation health, visual appeal, and service provision 
[65,75], while also linking UGS to broader ecosystem benefits, including carbon reduction, cooling 
effects, and water regulation [86,100]. In addition, indicators like urban resilience, and green 
infrastructure provision expand the discussion toward sustainability and urban regeneration 
[62,81,127].  

Table 4.  Multi-dimensional Evaluation of UGS Assessment Beyond Per Capita Metrics . 

Sources Year UGS analysis  

[50] 2024 UGS Index, Landscape Metrics and Pattern (Composition and Configuration) 

[49] 2024 Inequality, Social Equity, Green Supply 

[95] 2024 Parkland Distribution Pattern, Accessibility 

[107] 2024 UPGS Accessibility, Social Equity, Supply-Demand Matching, Optimization 

[33] 2024 Accessibility, Proximity, UGS Typologies 

[51] 2024 UGS Quantity and Scale, UGS Spatial Patterns, Accessibility, Equity 

[52] 2024 UGS Identification (Vegetation Index) Spatio-temporal Change, Accuracy Assessment 

[122] 2024 Accessibility, Catchment Area, Informal Green Open Spaces Typologies, Quality analysis 

[79] 2024 Urban Resilience, Regeneration Prioritization 

[53] 2024 Green Space Classification, Pattern, UGS Index, Accessibility, Proximity 

[96] 2023 Quantitative Measurement, Pattern Analysis (Remote Sensing Indices) 

[108] 

2023 

Fairness and Equity Assessment, Accessibility, Supply and Demand, Optimization Modeling, UGS 

Quality 

[54] 2023 Quantitative Measurement, Pattern Analysis (Remote Sensing Indices, Image Classification) 

[55] 2023 Supply and Demand, Optimization Modeling, Cost-Benefit Analysis 

[129] 2023 Accessibility, Fairness and Equity Assessment, Proximity, Pattern Analysis (Spatial Autocorrelation) 

[56] 2023 Quantitative Measurement, Pattern Analysis, Supply and Demand, Optimization Modeling 

[57] 2023 Fairness and Equity Assessment, Quantitative Measurement, Statistical Analysis 

[97] 2023 Accessibility, Proximity, Supply and Demand, Optimization Modeling 

[80] 2023 Accessibility, Pattern Analysis (Clustering, Interpolation) 

[58] 2022 Quantitative Measurement, Pattern Analysis (Remote Sensing Indices, Image Classification) 

[59] 2022 Accessibility, Spatial Pattern, Analysis Suitability Analysis 

[115] 2022 Accessibility (Distance Approach) (Service Area) 

[26] 2022 Accessibility, Proximity, Compound Metric (Accessible UGS per capita) 

[60] 2022 UGS Justice, UGS Quantity (Supply), Accessibility  

[61] 2022 Hierarchical UGS Mapping, Vegetation Detection, UGS Index  

[116] 2022 Urban Blue Green Space Distribution Index, UBGS Availability Index 

[81] 2022 Density Dimensions, Vegetation Identification, Accessible Recreational Green Space 
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[62] 2022 Inequality Measurement, ecosystem services 

[63] 2022 Accessibility, and Attractiveness (Quality). 

[98] 2022 Ecosystem Service Provision (Air Cooling), (Hydrological), Carbon Mitigation) 

[64] 2022 Trend in UGS 

[65] 2021 Accessibility 

[130] 2021 Green Infrastructure Provision 

[109] 2021 Accessibility (Minimal Walking Distance) 

[66] 2021 Green Provision, Quality, Urban Green Volume 

[83] 2021 UGS Access Inequality (Socioeconomic Status) 

[67] 2021 Equity, UGS Quantity, Accessibility 

[99] 2021 Place-based Equity (Horizontal Equity), Population-based Equity (Vertical Equity) 

[68] 2021 Equality of Accessing Green Spaces, Access to UGS, Access to Parks (PGS) 

[69] 2021 UGS Quantity and Coverage Environmental Outcome 

[84] 2021 Climatic Mitigation, Ecosystem Benefits 

[111] 2021 Pattern analysis, Configuration, Average Greening Index 

[70] 2021 UGS Change Index 

[71] 2021 Equality, Inequality (Distributional Equity) 

[85] 2021 Vegetation Mapping, Classification, Accuracy Assessment 

[113] 2021 Evaluation, Accessibility 

[103] 2021 UGS Classification (Property and Use) 

[86] 2021 UGS Classification, City Rankings 

[117] 2020 Ecological Space Construction, Infrastructure Perfection (Accessibility) 

[65] 2020 Crowdedness, Spatial Proximity, Catchment Area 

[104] 2020 Landscape Transformation, Change Detection 

[72] 2020 Accessibility, Spatial Distribution, Equity 

[73] 2020 Equity (Horizontal and Vertical Equity) Park Supply Index, Proximity and Quality 

[119] 2020 Urban Green Blue Infrastructure Accessibility, Equality 

[87] 2020 Green space distribution, accessibility indicators 

[100] 2020 Equity evaluation, Area-weighted Park Service Level 

[88] 2019 Environmentally critical area, Determined qualitatively (CO, PM10, and PM².5) 

[74] 2019 spatial distribution, Mapping UGS Density of Greenness, UGS Index 

[89] 2019 Spatial Characteristics and Pattern of GS, distribution 

[75] 2019 Proximity, Accessibility, Distribution disparity 

[90] 2019 Green Space Supply, Green Space pressure 

[112] 2018 Supply and Demand analysis, UGS accessibility, Spatial distribution 

[114] 2018 Accessibility, Time–Distance Weighted Technique, Spatial Equity  

[76] 2018 Availability, Green Index 

[105] 

2018 

Spatial Autocorrelation of Greening Indices, Relationship Between Greening and Socio-economic 

Variables 

[77] 2018 Accessibility (Objective measures) Subjective Perception of UGS Accessibility 

[91] 2018 Accessibility, Urban Dynamics, Multiple Scenario Modeling Approach 
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[121] 2018 Relationship Between Housing Density and Green Space Provision 

[123] 2018 Spatial Accessibility, Proximity (Physical, Spatial accessibility) 

[120] 2018 Population density (Density Indicator), UGS Change Analysis 

[78] 2017 UGS Distributional inequities, Relationship between Socioeconomic conditions and UGS 

[34] 2017 Accessibility, Environmental inequalities 

[101] 2017 UGS Coverage Change Analysis 

[102] 2016 UGS availability (Spatial availability) 

[37] 2014 Accessibility, Unequal Distribution, Inequality 

[110] 2014 Spatial Patterns of Green Areas 

[92] 2014 Pedestrian accessibility (Network distance) 

[93] 2013 Green Space Classification, Environmental Indices (SO2 or NO3) 

[106] 2013 Distribution of UGS, Vegetation Quality 

[94] 2011 UGS Distribution, Accessibility 

4. Discussion 

Cities in developing countries have a low amount of UGSPC; most of them cannot reach the 
minimum level set by the WHO, whereas cities in developed countries have a high amount, typically 
near the ideal level [128]. In addition, the trend of UGSPC was not clearly seen as upward in 
developed countries and downward in developing countries, as several factors can influence it. For 
example, the population growth rate and population density have a negative correlation with UGS 
availability [33]. Urbanization, particularly when the shift occurs from natural or semi-natural lands 
to residential and commercial areas [131]. Notably, the effects of city size and stage of development 
can differ. In rapidly urbanizing areas, we often observe a decline in UGSPC. At the same time, more 
established cities may focus on revitalizing their green infrastructure as part of urban renewal efforts 
[132]. 

Moreover, economic growth led to a rapid increase in land prices, which posed a challenge to 
prioritizing green space, as commercial development often precedes environmental concerns [133]. 
However, other studies highlighted that high GDP has been seen as a positive aspect [134], and 
wealthier neighborhoods tend to have greater UGSPC [135].  

Another important factor is climate zones; cities with moderate climates and high humidity tend 
to support more vegetation, resulting in healthier and higher rates of green spaces. In contrast, in 
other climate zones, such as arid or semi-arid regions, people struggle to maintain green spaces, as 
irrigation is costly [136]. 

Furthermore, geography and topology play a critical role; flat land often finds it easier to develop 
and maintain green spaces, in contrast to green spaces in hilly or high-altitude locations [137]. 

Finally, the various definitions of UGS have different impacts, as some researchers consider only 
public spaces, which show low UGSPC, while others have included a broader range, from small 
private gardens, street trees, to larger urban parks [138]. 

Despite the challenges mentioned above, which often reduce UGSPC, proactive governance, 
equitable urban planning, thoughtful design that respects local contexts, and climate-adjusted 
strategies can effectively enhance the UGS and increase UGS provision.  

While UGSPC is a widely used indicator, many researchers have argued that it is not sufficient 
on its own to evaluate urban sustainability, livability, and environmental equity. They pointed out 
that measuring urban green space solely in terms of per-capita is a purely quantitative measure and 
does not capture other important dimensions such as maintenance, biodiversity, amenities, 
accessibility, safety, and spatial configuration. Our systematic literature review has also shown that 
approximately 95% of the reviewed literature incorporates other complementary metrics in addition 
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to UGSPC. These additional measures include accessibility, spatial distribution, quality, ecosystem 
services, and user satisfaction. 

UGSPC remains popular, particularly because it has a straightforward assessment and provides 
quick results. This characteristic can be beneficial, first during urgent situations, such as the COVID-
19 pandemic period. Second, it offers insights into a broader understanding of sustainability at the 
national and regional levels by comparing multiple cities across countries or globally. Some studies 
have expanded the UGSPC analytical scale, moving beyond citywide averages to examine smaller 
spatial units such as districts, wards, and even neighborhoods. Moreover, UGS per capita is improved 
by interlocking with the catchment area, such as 500 or 300 meters, to obtain a more accurate result. 
Despite much progress in UGS analysis in academia, most cities still lack a standardized benchmark 
for UGS analysis. Most cities with urban green space plans or sustainability frameworks rely on 
UGSPC as their primary reference indicator, underscoring its continued relevance in terms of 
sustainability and livability, despite its limitations. These might show that it is not just simple for 
research, but also applicable for implementation.  

5. Conclusions 

The systematic review is the first review of urban green space per capita, as it is the most 
commonly used indicator in UGS analysis. The study was conducted in accordance with the PRISMA 
guidelines and independently performed by two researchers to minimize bias. It synthesized 
evidence from 80 empirical studies on UGSPC worldwide, with a focus on cities and smaller scales. 
Our analysis revealed that UGSPC is more commonly used in studies from developing countries than 
from developed countries, with usage rates of 67% and 30%, respectively. China and India primarily 
used this indicator among developing countries, while Germany used it among developed countries. 
A notable increase in publications has occurred following the COVID-19 pandemic, reflecting 
heightened global attention to urban green spaces and their role in public health and livability. 

The most frequently used Journals for publishing articles were Sustainability, Ecological Indicators, 
and GeoJournal. The thematic analysis of the Journals shows that most of them are under the 
Sustainability, Ecology, and Environmental Science category, followed by Geography, Land Use, and 
Technology. The terms used to represent greenery in urban areas were different. The studies utilized 
various sources to collect data related to UGS and population, including municipal records and 
remote sensing. Differences in UGSPC between developed and developing countries highlight 
disparities in both quantity and planning approaches. The high rate and positive trend of UGSPC are 
influenced by several factors, including population growth rate, urbanization stage, and 
microclimate. The importance of the metric increased significantly, especially during COVID-19. The 
trend of focus in the included studies shifted from technical, mapping-based analyses toward more 
socially focused, policy-oriented research.  

UGSPC is rarely used as a standalone indicator of green space equity, livability, and 
sustainability in the research, despite its widespread use in urban planning, particularly in cities 
where it remains the primary metric for green space provision. Furthermore, a declining trend in 
UGSPC in developing countries highlights the need for strategic urban planning that addresses the 
negative factors. Overall, while UGSPC has been used for a century and remains a valuable metric 
for quick understanding of urban green space provision and implementation, its effectiveness can be 
enhanced when combined with multiple and complementary indicators. 
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