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Abstract:
Rapid urbanization has led to serious landscape 
fragmentation problems in metropolitan areas. Urban Green 
Spaces (UGS), as a key carrier connecting fragmented 
wildlife habitats, are considered a core component of 
modern cities. Currently, most research has not yet focused 
on the European region, so exploring the role of urban 
green spaces in mitigating habitat loss and supporting 
wildlife conservation in this area is of great significance. 
This study focuses on birds as the core research object (as 
they account for the highest proportion of urban wildlife 
species in the region), and chooses urban parks as the 
research object (as they are the most common type of 
urban green space in European metropolises). The study 
searched for relevant literature in the past 5 years through 
Google Scholar, combined with keyword screening and 
literature comparison analysis, and concluded that larger 
urban parks usually support higher bird diversity, which 
is particularly beneficial for forest related specialized bird 
species; Parks with more complex vegetation structures 
or closer to natural states can increase the richness and 
probability of specialized species in bird functional groups, 
while parks with simplified habitat structures are more 
likely to attract urban adaptable birds; Human interference 
has a significant negative impact on the stability of 
sensitive bird species and bird communities. This study can 
fill the gap in existing research in the European region and 
further explore the functional value of urban green spaces 
as supplementary habitats in human communities and as 
ecological corridors in fragmented landscapes.

Keywords: Urban green spaces, habitat loss, wildlife 
conservation, urbanization, Europe.

1. Introduction
Over the past few decades, human activities have had 

a widespread impact on most regions of the Earth. 
The global urban population continues to grow, with 
over half of the global population currently residing 
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in cities [1]. The rapid urbanization process has led to ex-
cessive exploitation of natural resources, putting wildlife 
in a crisis of survival, and the rate of species extinction 
continues to accelerate, reaching a peak in human histo-
ry [2]. The habitats of countless animals are constantly 
shrinking. Taking mammals as an example, habitat frag-
mentation caused by urbanization has posed a serious 
threat to their survival [3]. Ecologists, environmentalists, 
and governments around the world are gradually paying 
attention to this issue and making significant efforts to-
wards it. The voices and opinions supporting the construc-
tion of urban green spaces are increasing day by day, and 
governments around the world are implementing various 
policies to expand green space areas. Relevant research 
has also emerged in large numbers to explore this field in 
depth.
Existing research has explored the carrying capacity of 
urban infrastructure for wildlife and the impact of urban 
green spaces on environmental health, but there has been 
no specialized study on the role of urban green spaces in 
habitat conservation, especially in the European regional 
context [4,5]. European urbanization and urban green 
space planning have a long history, with high urban den-
sity, and existing research has not focused on a specific 
type of urban green space. This study will further explore 
how urban green spaces can serve as supplementary hab-
itats in human communities and ecological corridors in 
fragmented landscapes, with urban parks chosen as the 
core research object. By reviewing and analyzing relevant 
literature on “improving the consistency of urban park 
microhabitats” and “reducing the impact of human activi-
ties on wildlife reproduction, feeding, and migration”, the 
ecological functions of urban parks are clarified, filling 
the existing research gap[4].
The reasons for choosing urban parks as research objects 
are as follows: firstly, urban parks are the most common 
type of green space in European metropolises and have 
wide accessibility in the region; Secondly, urban parks are 
the most significant type of urban green space influenced 
by human activities, which can more intuitively reflect the 
impact of human activities on wildlife. Therefore, taking 
urban parks as the research object is effective and repre-
sentative. This study used Google Scholar to search for 
relevant literature on “Urban Green Space Function and 
Wildlife Conservation” in the past 10 years, combined 
with carefully selected keywords to determine important 
literature that can be cited. After integrating various infor-
mation and data, comparative analysis was conducted to 
explore the mechanism of urban parks as supplementary 
habitats and ecological corridors in metropolises. The 
research aims to clarify the core characteristics of urban 
parks in supplementing habitat and ecological corridor 

functions (i.e. promoting wildlife reproduction, feeding, 
and migration), while providing scientific recommenda-
tions for policy-making. The research is expected to deep-
en the understanding of why urban green spaces are indis-
pensable in metropolises and enhance public awareness of 
the diverse functions of urban green spaces.

2. Core Exploration of Biodiversity 
Conservation and Management in Ur-
ban Informal Green Spaces
Using Central European cities as research carriers, this 
study systematically explores the ecological value and 
management path of informal green spaces in cities. Its 
core contribution lies in emphasizing the scientific under-
standing of such green spaces and the necessity of their 
integration in urban ecological planning, providing key 
theoretical support and practical references for the pro-
tection of urban biodiversity and the refined management 
of such green spaces. From the research background, as 
the core of regional economy and culture, the landscape 
pattern evolution of cities is accompanied by issues such 
as intensified habitat fragmentation and loss of natural 
habitats, which directly lead to the continuous decline of 
plant diversity. Urban informal green spaces include idle 
land, brownfield and other types, which have irreplaceable 
value in maintaining urban biodiversity and ecosystem 
services. However, systematic research on their vegetation 
dynamics and management strategies is still relatively 
scarce. Based on this situation, the development of related 
research has multiple necessities. On the one hand, the 
vegetation development cycle of informal green spaces in 
cities can last for decades, and there is an urgent need for 
long-term management guidelines; On the other hand, the 
differences in biodiversity of different types of informal 
green spaces in Central European cities are not yet clear, 
and the key factors affecting the biodiversity of such green 
spaces at local and landscape scales still need to be clari-
fied[4].
In terms of research design, relevant studies selected a 
specific city as a typical area, with a green coverage rate 
of about 50%, of which informal green spaces that are un-
managed and support natural vegetation growth account 
for 10.97%. The study divided these green spaces into 
two main types of plots: one is an open habitat dominated 
by herbaceous vegetation, managed by selective removal 
of trees or shrubs every 3-5 years, and the other is a type 
dominated by woody vegetation without artificial manage-
ment intervention. The data collection process lasted for 
many years, covering vegetation survey, soil physical and 
chemical analysis, and habitat continuity tracing based on 
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digital aerial images. Among them, vegetation survey also 
conducted follow-up visits in some years, with an average 
of 2 surveys per year; Soil physical and chemical analysis 
mainly measures pH value and heavy metal content. Sta-
tistical analysis uses multiple scientific methods to ensure 
the scientific and reliable nature of the results[4].
The core results of the study show that there are signifi-
cant differences in vegetation community characteristics 
between the two types of urban informal green spaces. 
The type dominated by woody vegetation has a signifi-
cantly higher coverage of trees and shrubs than the type 
dominated by herbaceous vegetation, while the coverage 
of the herbaceous layer is lower than the latter. In terms of 
species composition, the types dominated by herbaceous 
vegetation have a richer total number of species, while 
the types dominated by woody vegetation have a greater 
advantage in the enrichment of rare species and ancient 
forest species. From the perspective of community type 
classification, green spaces dominated by woody vegeta-
tion are dominated by forest species, while green spaces 
dominated by herbaceous vegetation are dominated by 
grassland species. It is worth noting that both types of 
green spaces have invasive species distribution, but their 
spatial stratification characteristics are different. In green 
spaces dominated by woody vegetation, invasive species 
have a higher proportion in the tree layer, while in green 
spaces dominated by herbaceous vegetation, invasive 
species are concentrated in the herbaceous layer. Further 
analysis reveals that the key factors affecting the vegeta-
tion characteristics of such green spaces include multiple 
aspects. Habitat continuity is positively correlated with the 
richness of forest species, rare species, and ancient species 
in green spaces dominated by woody vegetation, as well 
as the total number of species in green spaces dominated 
by herbaceous vegetation; Historical land use types can 
also have an impact, with built-up areas, gardens, or or-
chards having a higher proportion of invasive species due 
to residual seed banks; The coverage of surrounding veg-
etation has a promoting effect on the enrichment of forest 
species in green spaces dominated by woody vegetation, 
and is correlated with the degree of human interference in 
green spaces dominated by herbaceous vegetation[4].
In terms of management measures and research limita-
tions, the analysis of management intervention effects 
shows that completely stopping manual management 
can help protect rare species and ancient forest species 
in green spaces dominated by woody vegetation, while 
selective management can enhance species diversity in 
green spaces dominated by herbaceous vegetation at dif-
ferent stages of succession. In addition, urban informal 
green spaces that have been undisturbed for a long time 
and are adjacent to forests have extremely high ecological 

value for maintaining urban biodiversity. The landscape 
structure and surrounding environment have a significant 
impact on the vegetation quality of green spaces domi-
nated by woody vegetation, and adjacent forest areas can 
significantly increase the number of forest species. Based 
on these findings, relevant research has proposed mul-
tiple management recommendations. The planning and 
management of informal green spaces in cities should be 
incorporated into the overall urban landscape planning to 
strengthen ecological connectivity; Implement low dis-
turbance strategies for green spaces dominated by woody 
vegetation, and focus on preventing and controlling the 
spread of invasive species in green spaces dominated by 
herbaceous vegetation; Maintain the mosaic spatial struc-
ture of such green spaces and promote community diversi-
ty at different stages of succession; At the same time, pro-
mote citizen science projects to enhance public awareness 
and participation in the protection of such green spaces. 
However, this study also has certain limitations as it did 
not include samples of urban informal green spaces in 
the early stages of succession; The overall pollution lev-
el in the research area is relatively low, which limits the 
applicability of the results to high pollution cities; Only 
partially considering the biological and physical factors 
that affect vegetation development, without fully covering 
ecological processes; Moreover, there is a lack of precise 
quantitative data on the frequency and range of tree re-
moval, making it difficult to support the design of refined 
management plans[4].

3. Ecological Value, Management 
Strategies and Practical Challenges of 
Green Infrastructure in Two Cities
Based on adaptive management methods, relevant re-
search systematically explores the core role of urban green 
infrastructure in coordinating urban biodiversity conserva-
tion and sustainable development. A comprehensive con-
ceptual framework integrating ecological principles, urban 
planning strategies, and adaptive management methods 
is constructed, emphasizing the multifunctionality, con-
nectivity, and diversity principles of urban green infra-
structure. Its ecological effectiveness is verified through 
global case studies, and its challenges and opportunities in 
practice are analyzed, providing clear guidance for future 
research directions[5].
In terms of the value of ecosystem services, research 
has clarified that urban green infrastructure can support 
sustainable urban development through various types of 
ecosystem services. At the service level, utilizing vegeta-
tion evapotranspiration and shading effects can alleviate 
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urban heat island effects, improve air quality, and regulate 
hydrological processes. At the service level, promoting 
local food production through urban agriculture and other 
forms can reduce the city’s dependence on external food 
supply, while also providing basic resources such as water 
and energy. At the cultural service level, it can provide 
leisure and recreation, aesthetic experiences, and social 
interaction spaces for urban residents, directly improving 
their quality of life. At the service level, it can maintain 
the basic processes of the ecosystem, including protecting 
urban biodiversity, maintaining soil health, supporting ag-
ricultural productivity, etc., and provide basic guarantees 
for other ecosystem services.
Regarding adaptive management measures, multiple core 
contents have been proposed to form a closed-loop man-
agement system. In the monitoring and evaluation pro-
cess, it is necessary to collect ecological performance data 
of urban green infrastructure sites through standardized 
procedures. After statistical analysis, the results should 
be fed back to stakeholders and integrated into an adap-
tive management framework to provide data support for 
strategy optimization and experience accumulation. The 
feedback and learning process should integrate monitoring 
data with stakeholder feedback, iteratively adjust manage-
ment strategies, design transparent and inclusive feedback 
mechanisms, and promote multi-party collaboration and 
continuous learning. Flexibility and iterative processes re-
quire managers to have strategic adjustment flexibility to 
adapt to changes in the ecological and social environment. 
Through iterative planning, management experiments and 
innovations are carried out, while integrating stakeholder 
opinions and dynamically monitoring and tracking im-
plementation progress. In the process of building collab-
orative relationships, it is necessary to integrate resources 
and professional knowledge from multiple parties such 
as government, research institutions, and communities, 
establish formal or informal collaborative alliances, pro-
mote multi-party dialogue and collective decision-making 
through collaborative governance structures, and ensure 
transparency and fairness in the management process.
In terms of practical challenges, the research system 
has systematically sorted out multiple core issues in the 
promotion of urban green infrastructure. Financial and 
resource constraints are one of the important challenges. 
Most cities find it difficult to allocate sufficient funds to 
related projects and face priority competition with other 
urban infrastructure projects. If the funding gap persists 
for a long time, the projects may degrade in function due 
to lack of maintenance, or even be put on hold midway, 
unable to achieve long-term ecological benefits. The prob-
lem of multi institutional collaboration is also prominent, 
with numerous departments involved in related manage-

ment and dispersed responsibilities, which can easily lead 
to confusion in decision-making and policy implementa-
tion, insufficient information sharing and regulatory coor-
dination, and ultimately result in inefficient planning, re-
source waste and even a “management vacuum”. The risk 
of social equity cannot be ignored. The construction of 
such infrastructure may exacerbate social disparities and 
lead to uneven access to green spaces. If the needs of vul-
nerable groups are ignored, it is easy to form a phenom-
enon of “green segregation”, where the privileged class 
can enjoy high-quality green resources, while low-income 
communities and marginalized groups face a shortage of 
green spaces, further widening social inequality in areas 
such as health and education. The difference in technical 
expertise is also a practical problem. There are significant 
differences in the level of design and implementation 
of technical expertise among different cities around the 
world, which directly affects project quality. Some cities 
have not achieved expected ecological functions due to in-
sufficient technical capabilities; In addition, the challenges 
brought by climate uncertainty also need to be addressed. 
The frequent occurrence of extreme weather events and 
changes in ecological conditions lead to a high degree of 
uncertainty in the demand for ecosystem services in future 
cities, which may exceed the design threshold of such in-
frastructure, causing a decline in its ecological functions 
and even secondary ecological risks[5].

4. Correlation Analysis between Physi-
cal Characteristics of European Urban 
Parks and Bird Diversity
This study first integrated data from multiple European 
cities, combined with bird surveys and park information 
based on geographic information systems (GIS) for anal-
ysis. The sources of bird data include standardized point 
counts and line survey data from institutions such as the 
European Bird Census Council, as well as data from cit-
izen science platforms such as eBird and the Global Bio-
diversity Information Facility (GBIF), in order to expand 
spatial coverage. GIS data includes park boundaries, total 
area, proportion of canopy and shrub layers, and herba-
ceous layers, as well as indicators such as connectivity, 
distance from roads and buildings. The study evaluates 
impermeable surfaces and surrounding vegetation corri-
dors through satellite imagery and urban maps. These data 
provide support for exploring the physical characteristics 
of parks and their association with bird diversity in urban 
contexts.
In the process of quantifying diversity, research reflects 
species richness and evenness by calculating Shannon 
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Index and Simpson Index, while obtaining information on 
species quantity and distribution uniformity. Subsequent-
ly, the study used generalized linear models (GLMs) or 
simple linear regression to analyze variable relationships, 
such as the association between park area and species 
richness, vegetation structure and functional group diver-
sity; Simultaneously analyze landscape indices such as 
edge core ratio, patch connectivity, and surrounding green 
space density to clarify the spatial background impact of 
biodiversity. Finally, the study uses visualization tools 
such as heat maps, scatter plots, and box plots to clearly 
present and convey research patterns.
Regarding the core issue of the correlation between park 
area and bird diversity, the study proposes a hypothesis 
that larger parks (both overall and for specialized species 
that require more space or specific habitats) can support 
more bird species. The study compares the bird richness 
of parks of different areas and measures the proportion of 
core habitats in each park. If there is a significant positive 
correlation between park area and species richness, the 
hypothesis is valid. A study in Paris has observed this pat-
tern, which recorded the bioacoustics of 37 urban green 
spaces and found that bird richness increases with the in-
crease of park area, and the richness in the central area is 
usually higher than that in the edge area. This result con-
firms the view that “maintaining a sufficiently large and 
undisturbed habitat core area is crucial”[6].
Regarding the impact of vegetation structure on bird func-
tional groups, a hypothesis has been proposed that parks 
with complex vegetation structures (including layered 
structures of trees, shrubs, and herbs) can support more 
diverse bird functional groups, while parks dominated by 
herbs or lawns with a single structure are more likely to 
attract a wide range of species. The study evaluates tree 
crown coverage, shrub density, and herbaceous coverage 
using GIS layers and remote sensing technology, and ana-
lyzes the correlation between these structural features and 
the richness of different functional groups such as insec-
tivorous birds, cave nesting birds, and terrestrial feeding 
birds. Existing research [7]. A research have shown that 
parks with rich vegetation layers are more likely to sup-
port forest specific birds, while structurally simplified 
vegetation is more conducive to the survival of widely 
adapted species[8]. Although the Paris study emphasizes 
the role of area and central location, these structural stud-
ies still confirm the crucial value of vegetation complexity 
in shaping bird communities[6].
In response to the impact of human interference on sensi-
tive birds, this study considers human interference factors, 
including pedestrian flow, surrounding roads, noise lev-
els, park infrastructure, etc. It proposes a hypothesis that 
an increase in interference intensity will have a negative 

impact on sensitive birds, leading to a shift in the commu-
nity towards tolerant species. The study collected data on 
road and path density, noise levels, and tourist usage, and 
used statistical models to analyze the association between 
these variables and the presence or absence of sensitive 
birds. Although most bird studies focus on habitat char-
acteristics, relevant research on Eurasian red squirrels in 
Japanese parks provides relevant references [9-11]. The 
study found that green space characteristics (such as tree 
density, leisure facilities) can affect squirrels’ behavioral 
response to humans, indicating that physical structure and 
human activities jointly affect wildlife responses, and this 
mechanism may also apply to birds.
To enhance the comprehensibility of research findings, 
the research plan aims to present them through clear and 
insightful visualizations. Heatmap is used to highlight the 
high and low distribution areas of bird diversity in urban 
parks; Scatter plot combined with regression lines and 
statistical markers to demonstrate the correlation between 
park area indicators and species richness; Box plot is 
used to compare the richness of various functional groups 
under different levels of vegetation complexity; The in-
teractive graph presents the changes in the impact of tree 
crown coverage on specialized birds under different levels 
of human interference intensity. These visualization tools 
can help researchers and other audiences understand core 
patterns while avoiding getting caught up in technical de-
tails.
In summary, this study integrates bird diversity data and 
park characteristics from multiple European cities to ex-
plore three interrelated issues: whether larger parks sup-
port more species and specialized birds, whether complex 
vegetation structures promote functional group diversity, 
and how human interference affects sensitive species. 
The study combines empirical results to demonstrate the 
rationality of the analysis method[4,7]. Through model 
analysis and visualization, it aims to provide practical 
conclusions for optimizing park design and urban bird 
protection.

5. Conclusion
This paper demonstrates that city parks play an essential 
role in sustaining bird diversity within European urban 
areas, especially in landscapes that are heavily fragmented 
by urbanization. Our findings indicate that larger parks 
with more complex vegetation structures tend to support 
a wider variety of birds, like the forest-specialist species, 
whereas parks with simplified vegetation only attract 
generalist species. Human disturbance, such as traffic, 
noise and infrastructure, clearly reduces the presence of 
sensitive bird species, further highlighting the need for 
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constructing balanced management strategies of green 
spaces. These results suggest several practical recom-
mendations for future constructions of city parks. Firstly, 
city park planners should prioritize the preservation and 
expansion of larger green spaces, as size strongly influ-
ences species richness. Secondly, the design of vegetation 
structure for city parks should aim for layered and diverse 
plant species, including grasslands, shrubs and trees in 
order to provide suitable habitats for different bird groups. 
Thirdly, cooperative strategies should also be designed to 
minimize human disturbance through methods like reduc-
ing noise, restricting areas with heavy traffic and creating 
designated quiet zones, which would benefit sensitive bird 
species. Incorporating these approaches into the layout 
of city parks would help them function not only as recre-
ational areas for humans but also as ecological corridors 
that connect fragmented habitats for animals. At the same 
time, this research still has several limitations that could 
be improved. The results of our research relied mainly on 
secondary data from related articles, which may not fully 
capture the long-term ecological dynamics in city parks. 
Our focus on bird species may also exclude other import-
ant taxa that contribute to the biodiversity of urban green 
spaces as well. In addition, the differences in local man-
agement policies and cultural factors across European cit-
ies can affect the results in multiple ways. Future studies 
should therefore include long-term monitoring processes 
that capture seasonal variations in observed environments, 
extend the research scope beyond bird species to other 
animal or plant groups, and consider more comprehensive 
analyses of how social and cultural factors may affect 
functions of city parks and levels of human disturbance 
to animals. To sum up, urban green spaces—notably city 
parks—are not just public stages for people but are also 
vital for maintaining ecological balance among increas-
ingly urbanized landscapes. With careful planning, cul-
tivated vegetation diversity and thoughtful management, 
European cities will be able to ensure that city parks 
continue to serve as comfortable living habitats for birds 
while meeting the social and cultural needs of human resi-
dents.
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