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Abstract: Biodiversity is the basis of ecosystem services and
the guarantee for survival of human society. The process of
urbanization has brought a series of urban population, resources
and eco-environment problems, which has a huge impact on urban
biodiversity and has seriously restricted the urban sustainable
development. So, it is of great significance to strengthen the research
on urban biodiversity for maintaining the urban ecosystem health
and regional ecological security and promoting urban sustainable
development. This paper analyzes the main problems of urban
biodiversity, such as the reduction of biological quantity, species
specialization, structure simplification, function degradation and
s0 on. The main reasons are the fragmentation of landscape caused
by urbanization, the deterioration of urban ecological environment,
the interference of human activities on urban organisms, improper
management measures and so on. According to the above analysis,
this paper puts forward protection and regulation countermeasures
for urban biodiversity from the aspects of strengthening basic
research, planning, design, restoration and management, so that
this paper can provide references for future urban biodiversity
protection and management.
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The Impact of Urbanization on Biodiversity and Its Regulation Countermeasures

MA Yuan, LI Feng”, YANG Rui

Biodiversity is the result of billions of years of
evolution of the earth and the core components of
the biosphere. Biodiversity not only provides people
with necessary living goods and means of production,
but also has multiple ecological, economic and
social values, which is the material basis for human
survival. Urbanization is the inevitable process of
the development of human society. Dense urban
population, high-intensity production and living
activities have brought a series of resource and
environmental problems, and also lead to the huge
impact on the natural ecosystem and biodiversity,
seriously threatening the sustainable development
of the city. This paper aims to systematically
summarize and analyze the existing problems of urban
biodiversity, the impact of urbanization on biodiversity,
and the protection and regulation countermeasures
of urban biodiversity, so as to provide references for
protection and management of urban biodiversity.

1 The Main Problems and Causes of Urban
Biodiversity
1.1 Main problems of urban biodiversity
1.1.1 Quantity reduction

The most obvious characteristics of urban plant
diversity are the introduction of alien species and the
reduction of native species. The invasion of alien plants
has brought great damage to the stability of urban
ecosystem. The destruction of biological habitat,
isolation effect and shortage of food sources in cities
lead to the disappearance of some local animals.
1.1.2 Species specialization

Under the influence of urban specialization
environment, the composition of urban biodiversity
also shows obvious specialization. Some organisms
will also show the characteristics of "Synurbization".
The succession process of urban plants has also been
greatly affected by human beings, which is a partial
succession according to the development of human
greening policy.
1.1.3 Structural and functional degradation

The functional characteristics of urban biodiversity
are mainly reflected in the gradual simplification of
structure and the decline of stability, mainly due to
the isolation effect of cities and the change of species
structure caused by alien species invasion.
1.2 Impact of urbanization on urban biodiversity
1.2.1 Land use change leads to fragmentation and
heterogeneity of urban landscape pattern

City is a mosaic of various landscape elements.
A large number of reinforced concrete forests, road

traffic facilities and hardened surface cut the urban
landscape space and changed the spatial pattern of
natural habitat. Habitat fragmentation is one of the key
causes for biodiversity degradation. The decrease of
large habitat patches poses a serious threat to urban
biodiversity.
1.2.2 Urban environmental problems lead to the
deterioration of living environment

Urbanization has brought a lot of ecological and
environmental problems. Water, soil, air, noise, light
and other environmental pollution pressures have a
serious impact on urban biodiversity. The change of
urban physical environment, such as the heat island
effect and dry island effect, also has a certain impact
on biodiversity. In addition, a large number of hardened
surfaces in cities lead to the failure of rainwater
infiltration, the change of surface physical environment,
and the obstruction of the material exchange of
aboveground and underground, resulting in the loss of
biodiversity.
1.2.3 Human activities seriously interfere with the
habitat and survival of urban organisms

The impact of human activities on urban
biodiversity is mainly manifested as direct interference
activities, such as urban lighting, excessive trampling
to create understory vegetation and so on. In
addition, the invasion of alien species caused by
human activities has changed the species structure
of urban biodiversity, such as stray cats and dogs,
unreasonable release and so on.
1.2.4 Improper management aggravates the
degradation of urban biodiversity

In the management of urban ecosystem,
improper management often aggravates the
degradation of biodiversity, such as the introduction
of a large number of exotic plants, the landscaping
of the "wild land" in the city for the sake of safety, the
reduction of insects caused by spraying pesticides in
green space management, and so on.

2 Protection and Regulation Countermeasures
of Urban Biodiversity
2.1 Strengthening basic research on urban biodiversity
2.1.1 Scale effect of urban biodiversity

The study of spatial scale of urban biodiversity
is conducive to the layout, planning, design and
management of urban biodiversity from different
spatial levels. The study of time scale needs to be
based on long-term monitoring, which is of great
significance for urban biodiversity protection and
ecological health.

2.1.2 Structure-process-function relationship of urban
biodiversity

It is of great significance to study the
relationship between the structure and function of
urban biodiversity and explore the causal coupling
relationship and influence mechanism of different
ecosystem structures on biodiversity, so as to
strengthen the protection of urban biodiversity and
optimize ecosystem services at all scales.
2.1.3 Urban-rural gradient change of urban
biodiversity

From the built-up area to the suburban area,
to the outer suburban area, and then to the natural
environment, the different degree of urbanization
creates the gradient changes of human activities,
economic and social, ecological environment and
other aspects under different gradient nodes.
2.2 Paying attention to the rational planning of
urban biodiversity

At the macro scale of a city, the overall planning
based on the overall urban spatial pattern is conducive
to the construction of the spatial structure foundation
of urban biodiversity. At the same time, the planning
of urban ecological space needs to be integrated with
the larger scale regional ecological security pattern.
2.2.1 Urban land space planning

It is an important measure to protect urban
biodiversity from the macro scale to make urban land
space planning, limit disordered urbanization, and
reserve and protect urban ecological space.
2.2.2 Urban ecological infrastructure network planning

The urban ecological infrastructure network
system should be planned reasonably. According
to the fragmentation and island characteristics of
urban habitat, ecological corridor should be planned
and constructed to strengthen the connectivity
between urban biological communities and form an
interconnected urban ecological network pattern.
2.2.3 Urban biodiversity conservation planning

The urban biodiversity protection evaluation
should be carried out, and the urban biodiversity
protection system of division, classification and grading
should be established, according to the biodiversity
survey, historical plant division, animal division, ancient
and famous trees and other data.
2.3 Focusing on site scale habitat optimization

At the specific site scale, we need to optimize
and design the details of biodiversity planning and
protection. We can enhance the overall biodiversity
through plant design, creation and restoration of a
variety of habitats. Animal diversity can be optimized
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by artificially introducing population to improve the food
chain.
2.3.1 Selecting and configurating urban greening tree
species

Local tree species should be selected as far
as possible, exotic tree species should be selected
appropriately, and invasive species should not be
used. In terms of allocation mode, the zonal plant
community should be taken as a reference, the
allocation mode close to nature should be adopted,
and the improvement of community quality and spatial
green quantity should be emphasized.
2.3.2 Creating multiple habitats

In the process of site design, we should also
pay attention to the creation of multiple habitats,
and provide different habitat conditions for urban
animals through different plant species combinations,
different spatial forms, blue-green combination, terrain
construction and other ways.
2.3.3 Reducing urban hardened surface

In order to strengthen the material and energy
exchange among soil, water body and aboveground
environment, and enhance the biodiversity support
capacity, urban hardened surface should be
reduced and avoided at most, permeable pavement,
ecological parking lot and other forms should be
adopted, unnecessary anti-seepage design for water
body should be reduced, and the use of ecological
revetment should be increased.
2.4 Strengthening the scientific management of
urban biodiversity
2.4.1 Strengthening the legislation of urban biodiversity
protection

It is necessary to formulate and improve laws
and regulations on urban biodiversity, establish
urban and suburban nature reserves, establish
zoning, classification and hierarchical management
and control mechanism of urban biodiversity, and
strengthen dynamic monitoring of urban biodiversity.
In addition, farmland in suburban areas is a habitat
and foraging place for many birds. The protection of
farmland biodiversity should be incorporated into the
urban biodiversity protection system and agricultural
production policy as soon as possible.
2.4.2 Promoting the nature-approaching operation
and maintenance of urban green space

Urban green space is one of the key areas of
urban biodiversity protection. The close-to-nature
management or restoration of urban forest should
be strengthened to gradually restore the vegetation
structure to the characteristics of zonal community,
and the preservation of litter under the forest should be
considered.
2.4.3 Reducing the interference intensity of human
activities

Frequent human disturbance in urban ecosystem
has a significant impact on biodiversity. Residents'
recreational behaviors can be guided through the

identification system, physical isolation and other ways
to avoid trampling, encroaching and destroying the
green space. The rotation system of green space can
be explored to facilitate the restoration of biodiversity.
2.5 Strengthening the restoration and management
of urban ecological space

Strengthening the restoration and management
of urban damaged ecological space, hardened surface
and ecological corridor, and improving urban ecological
environment are all important ways to protect urban
biodiversity.
2.5.1 Ecological restoration of damaged space

The ecological environment improvement and
ecosystem recovery of urban damaged ecological
space should be strengthened through ecological
restoration, so as to better promote the positive
succession of damaged ecosystems and conserve
biodiversity.
2.5.2 Ecological transformation of hardened surface

The ecological transformation of large area
and contiguous urban hardened surface should
be strengthened, the proportion of permeable
pavement and plant coverage should be increased,
and the ecological restoration of urban soil should be
strengthened to make it have higher biological activity.
2.5.3 Restoration and improvement of ecological
corridor

The mountains, reservoirs, rivers, coastal zones
and other natural areas around the city could be
relied on to connect the forest, wetland and other
ecological patches, and attention should be paid to
the construction of small roadside green space and
the improvement of ecological corridor quality.

3 Summary and Prospect

Urban biodiversity is an important wealth of
cities, which is related to human survival, well-being
and sustainable development. Urbanization is the
most powerful factor affecting urban biodiversity. At
present, China's urbanization has much room for
improvement, and urban biodiversity is facing great
threats and challenges. To strengthen the protection
of urban biodiversity and build an ecological city in
which human and nature coexist harmoniously is an
important way to build an ecological civilization and
beautiful China, and also an important measure to
enhance human well-being.

In the future, we need to strengthen the research
and practice in the following aspects:

1) "Rewilding" and ecological restoration.
"Rewilding" is a new idea of urban biodiversity
conservation and a new ecological restoration method
in the world. It will be a hot area of urban biodiversity
protection in the future.

2) Urban biodiversity and regional nature reserve
system. Only by effective protection, restoration and
management can we continuously improve urban
biodiversity.

3) Urban biodiversity and urban-rural ecological
infrastructure. In the future, we need to further
strengthen the research on the impact mechanism and
improvement strategy of urban hardened surface and
ecological infrastructure on biodiversity.

4) Urban biodiversity and complex ecosystem.
How to coordinate the relationship between urban
biodiversity protection and economic and social
development, human security and preferences, and
formulate a reasonable comprehensive goal, is an
important issue of urban biodiversity protection, and
also the long-term direction of future research and
practice.

5) Urban biodiversity and related system
construction. The protection and management of
urban biodiversity is not an isolated work. It must
be fully reflected in the land space planning, urban
planning, human settlements construction and
other different types and scales of space planning
and design. At the same time, it must be closely
combined with ecological restoration, ecological red
line, national park, nature reserve system construction
and ecological asset management, so as to effectively
protect and improve urban biodiversity.
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