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Abstract

Urban biodiversity is significant and might influence urban dwellers’ life quality. Therefore, the Local Authority in Malaysia must begin a step to conserve
the urban biodiversity in every city and town. Proper management of urban biodiversity help to improve the life quality of the urban dwellers and benefit a
million dwellers in urban areas. This study uses secondary data to gather all relevant information on the basic approaches of urban biodiversity
management. The data shows that basic approaches should start with developing a system for inventory purposes and collaboration from private agencies
and urban communities.
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1.0 Introduction
The change in environmental and rapid Urbanization are the main threats to biodiversity on a global scale (McDonald et al.,2020; Grimm
et al.,2008; Seto et al.,2012; Guneralp and Seto,2013; Shwartz et al.,2014; Chen, Zhang, Liu and Zhang,2014). Due to the massive
urbanization process, the population of urban dwellers is about to rise (European Union,2011; Eigenbrod et al.,2011) from 50% in 2010,
and the amount about to increase to 70% in the next 40 years, in 2050 (United Nation,2013; UN, 2018). The increasing of urban dwellers
population because society has migrated from rural to urban areas (NLM,2014; Abdul Rahman,2011). In addition, the areas of city and
town might also expand and widen in 10 more years ahead (Seto et al.,2012; Haaland and Van Dan Bosch,2015; IPBES,2019).
Consequently, the city will become dense and packed with the human population, leading to biodiversity extinction (Botzat, Fischer
and Kowarik,2016; Louv R.,2008). More space in the city contributed to the human population. For example, in the Midwest United States,
the habitat of shrubland and grassland is declining due to the massive development in that area (Burhan and Thompson, 2006).
Meanwhile, biodiversity habitat is getting jeopardized. This situation seems unfair to those living lives who live together in the same area.
Humans get more tokens than biodiversity, which also need shelter for a long-term period. Urban biodiversity can stay in a crowded place.
However, some local species cannot survive (Hahs et al.,2009), and the population cannot flourish (Kowarik & von der Lippe, 2018; Piana
etal.,2019) due to the pressure from the city. Reducing the pressure from the city will decrease biodiversity loss in urban areas. Therefore,
the Local Authority needs to start a plan to implement urban biodiversity conservation in the urban areas. This study aims to investigate
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the basic approaches in urban biodiversity management at the local level in Malaysia, which help to increase the urban dwellers’ quality
of life. The formulation of two objectives in this study as shown below:

Table 1. The Aim and Objectives of This Study
Aim: To investigate the basic approaches in urban biodiversity management at the local level in Malaysia
Objectives (i) To identify the importance of urban biodiversity (fauna conservation) to urban dwellers
(ii) To recommend two basic approaches in urban biodiversity management to local government in Malaysia
Source: Author (2022)

2.0 Literature Review

2.1 Definition of Urban Biodiversity

Lovejoy (1980) in Swingland I.R (2001) report mentioned that biodiversity originated as “Biological Diversity,” which abbreviated to
“biodiversity” and has remained in use ever since. Urban biodiversity does not have a fixed definition, and it can predict in many terms.
Different terms depend on the research scope of the researchers. Urban biodiversity can be defined as a variety of flora and fauna species
that live in urban areas (Werner and Zahner,2009; Puppim de Oliveira et al.,2014). Many different species of birds, insects, small mammals,
invasive species can be found in the city surrounding. For example, in the city, we might find a lot of birds with the same look; however,
some of them are categorized as different genes. This characteristic can be identified through the color of their body, the behavior pattern,
and some other characteristics listed. Most urbanized species are found in the park areas due to green patches (Cao and Natuhara,2020).
Some spaces are labeled with different colors in the urban areas, such as blue and green spaces. Turini and Knop (2015) stated that
urban biodiversity also refers to all life in the city, including the fauna (birds, insects, and butterflies) and the homes, gardens, ponds, green
roofs, and street trees. Urban biodiversity can be concluded as a variety of flora and fauna that live in any natural or settlement area in the
city.

2.2 The Importance of Fauna Conservation in Urban Areas

Urban areas are the best place to conserve biodiversity (Aronson et al.,2014) because the city is potentially helping to maintain its
landscape for biodiversity habitat (The Nature Conservancy,2018) and able to save and conserve the variety of biodiversity, especially
endangered species (Ives et al.,2016; Schwartz et al.,2014). Moreover, urban conservation is one part of the global agenda strategies.
The declaration of the United Nations Habitat conference known as the New Urban Agenda strictly mentioned the accessibility of universal
green patches and conservation of urban biodiversity in urban areas (UN Habitat,2016). Those responsible for managing the city should
also consider others species instead of humans by sustaining them within the same area (Maller C.,2018; Rupprecht C.D.,2017). Urban
areas provide shelter for human species and share the same ‘house’ with other living things (flora and fauna).

2.2.1 Increase the Interaction and Quality of Urban Dwellers’ Life

Humans depend on biodiversity and its services (Alshaye and Oudah,2020), especially in urban areas. The existence of flora and fauna
habitat in the urban areas help to increase the urban dwellers' quality of life (Keeler et al.,2019; Dearborn and Kark,2010) human health
(Bulkeley H.,2021; San Gil Leon et al.,2020), and able to attract visitor from different regions (World Bank,2019). This situation is different
from the wildlife located far from the urban area; the connection between biodiversity and urban dwellers is very close. Both of the elements
are needed by each other. Some researchers proved this statement (Hosaka and Numata,2016; Cox and Gaston,2016; Zhang, Goodale,
and Chen,2014), who stated that the interaction between urban dwellers and urban biodiversity is essential to urbanism nature and will
help to instill the pro-environment attitude. Humans' interest in nature and love the other living nature species are some of the sustainability
goals in urban areas. This phenomenon can be known as ‘biophilia’ (Wilson,1984 in K. Szlavecz et al.,2010). Therefore, it is vital that a
well strategic plan managed and created by the Local Authority will help increase the demand for biodiversity in urban areas (Karvonen
and Yocom,2011; Parker,2015). The sustainable biodiversity in urban areas helps make the city look livable (Kowarik et al.,2020). The
previous studies prove that sustainable biodiversity in the metropolitan regions brings more benefits to the town and its occupants in an
extended period.

2.2.2 Influence the Values, Behaviors, Knowledge, and Attitudes of Urban Dwellers

Humans are species that live nearby urban wildlife or urban biodiversity. To link the wildlife with human attraction in urban areas, a proper
green space was built to increase the dwellers’ quality of life. Meanwhile, the green spaces become very limited in urban areas due to
massive development and high maintenance fee (Chiesura,2004; Balram & Dragicevic, 2005). If the green spaces become limited, the
conservation efforts toward the urban biodiversity will also be affected. This s because urban dwellers demand greenery surrounding and
love to check on the urban biodiversity. Urban biodiversity, which provides a lot of peaceful scenery in urban areas, especially in the park's
area, helps reduce stress among the urban dwellers. If the Local Authority urges the urban communities to become more biodiversity-
friendly, this will help to increase the interest of urban communities toward fauna conservation.

2.2.3 Sustaining the Food Web Process Among Urban Biodiversity

The primary source in the food web was probably from plants. Therefore, it is crucial to have a good pollinator system. However, since
Urbanization takes place in the urban areas, most of the species are jeopardized in the massive development environment (Start et
al.,2018; Raupp, Shrewsbury and Herms, 2010). The urbanization process changes toward food web or animal interaction in the urban
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areas. If the Number of primary food sources such as the plants decreases, it will change the predator pattern of the food web. The impact
will also influence the existence of animal predators (Gravel et al.,2011). Consequently, the predators who need the foods will become
extinct and gone from the urban environment. Species interaction in the food web is essential to avoid any unpredicted action by these
predators toward human life. While conserving the biodiversity in urban areas will help sustain the food web interaction, contributing to
better biological management. For example, in urban areas, the conflict regarding monkey problems is never unsolved.

2.3 How Can Local Authority Manage Fauna Conservation in Urban Areas?

Some cities and towns in other regions are taking a first step in the planning program to focus on urban biodiversity conservation (Nilon et
al.,2017). For example, in Cape Town, Singapore, and Canada. These countries have better planning and regulation related to urban
biodiversity. Meanwhile, other countries seem not concerned about urban biodiversity conservation. The local authority needs to identify
the elements of fauna conservation in urban areas. Singapore has urban biodiversity tools, known as City Biodiversity Index (CBI). CBI
was used to monitor and assess the country’s urban biodiversity status. It is advantageous, and this is one of the high-quality tools that
every country can use. In addition, CBI was qualified by a global organization, Convention Biological Diversity (CBD). Therefore, CBI is
an effective tool to monitor the condition of urban biodiversity in the country. There are a few indicators that are linked to urban fauna
conservation. Table 1 below displays the fauna elements in CBI's indicators. However, the role of the Local Authority is not necessarily
focused on the fauna conservation itself, but the Local Authority should also concern the conservation of the habitat or ecosystem of the
fauna species. This is because without a ‘home,’ the fauna species cannot survive in a crowded place. Wang et al. (2019) highlight several
initiatives of urban biodiversity conservation. The initiatives are species and natural resources supervision, building a breed center and
developing a reintroduction program, developing a charity foundation for wildlife conservation, producing a green industry with
biodegradable products, and developing a biodiversity conservation technology. At the local level, the Local Authority can use these
initiatives to conserve the urban biodiversity in the city.

2.3.1 Local Authority and Urban Biodiversity Data Management System

Urban biodiversity information is needed to complete and provide data to the authority level. Due to the lacking of urban biodiversity habitat
information and data regarding species occurrence collection, biodiversity assessment could not work and function at the local level (Li et
al.,2019). Europe United's (2020) report stated that three core components should be included in urban biodiversity management. The
three core components are an urban biodiversity data system for policy development purposes, finance management in urban biodiversity
management, and essential multi-stakeholders in one organization. Ryo et al. (2014) add extra elements regarding urban biodiversity
management. For example, laws, policies, and acts suitable to be implemented in crowded areas.

2.3.1.1 Application Information System for Urban Biodiversity Assessments
Nowadays, many new technology has been developed to gain as much information and data regarding something. Local Authority needs

to learn and develop their system to conserve urban biodiversity. By developing the system, the Local Authority can urge the urban
community to use the application system and provide the data for Local Authority use. The occurrence data of urban biodiversity was
helpful and valuable because it is supervised by a professional method (Ballard et al.,2017), although the actions were criticized as a low-
standard method (Devictor et al.,2010). For example, iNaturalist and eBird application system (Li et al.,2019). These applications are
beneficial for urban biodiversity assessments. Although the efforts in planning and conserving biodiversity in urban areas are challenging
(Ferrier, 2002; Margules and Pressey,2000), the Local Authority can start a little effort by developing the information system for their data
system. By using eBirds and iNaturalist application, the numbers change in urban biodiversity can be identified (Spear et al.,2017;
Silvertown, 2009), such as the numbers of fauna species and their mobility in the metropolitan area. Introducing the application system to
the urban community helps detect the mobility of the species, the population trends of the urban biodiversity, the habitat where the urban
biodiversity used to live and plan further actions for conservation management.

2.4 Collaboration with other Private Agencies and Urban Communities

Multi-stakeholders play a vital role in making one urban biodiversity program organized successfully. Their role as a solution toward some
issues regarding biodiversity is an essential factor, especially in conservation efforts (Sutherland et al.,2010) in urban areas. The multi-
stakeholders comprised all levels of the organization to work together and synergically to create a plan on urban biodiversity conservation
to produce an effective result. The plan's effectiveness depends on the efforts of the multi-stakeholders (Hostleteler,2021). Collaboration
or synergy is a critical step to implement conservation in the city. The only key to gathering all stakeholders is to gain different perceptions,
new ideas, and agendas in conserving biodiversity. Stakeholders play an essential role in deciding on one project, and Figure 1 below
shows how the stakeholders get involved in any project. The elaboration will be included on how the stakeholders are able to get involved
in biodiversity conservation in urban areas.
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Fig. 1. The Phases of Different Stakeholder Engagement
Source: Sterling E.J. et al.,(2017)

Figure 2 shows the phases of different stakeholder engagement in a specific project. The stages are displayed in the circle shape
where the upper right position is the beginning of the project. Five phases included . the figure above. The engagement of stakeholders
increases as the movement moves toward the center. The square shape represents the multi-stakeholders who contribute to the projects.
Meanwhile, the shape of the others, such as the diagonal, triangle, and circle, represent stakeholders from different backgrounds and
times. In conclusion, the whole project can be decided by various stakeholders' backgrounds, which contribute to a successful result at
the end of the project. This is due to collaboration from different stakeholders. For example, the square shape represents the leader.
However, the other shapes might represent various stakeholders with diverse backgrounds and jobs. Every stakeholder plays a different
role in every phase. Some are working on information parts. Meanwhile, the other stakeholders charged for the consultation part and the
essential components were the decision-making, the final core components that lead to the results.

In the biodiversity scope, these phases of different stakeholder involvement can be implemented into biodiversity conservation projects
to make sure the tasks can be successfully done at the end of it. In addition, interaction and cooperation from different background
stakeholders are needed to participate in biodiversity conservation (Niraj et al.,2012). For example, in biodiversity conservation, the
stakeholders involved comprised government departments (Federal, State, and Local Government), urban communities, researchers, and
the private sector. By gathering the stakeholders, they might contribute by giving new ideas, funding, and a new plan or agenda.

3.0 Methodology

3.1 Secondary Data Sources

The literature review is obtained by using secondary data sources. Secondary data was used to analyze and interpret a related study's
information. In addition, secondary data came from earlier study sources. Many types of secondary data can be found, especially from
online materials, government reports, government websites and etc. For example, government publications, journals, articles, books, etc.

3.2 Selected Atrticles or Journals

The articles or journals were selected by using an online approach. Only selected journals and articles were chosen to construct the review
section. The researcher is using an application named were “Publish or Perish.” All journals and articles were selected according to 5
years past. The researcher also looks for the latest articles or journals which help to support this review study. The papers were selected
from different sources or websites such as Scopus, Web of Science, Google Scholar, and CrossRef*.

3.3 Limitation Knowledge

Urban biodiversity is not a new issue. It has been one of the main global issues. However, some countries do not practice proper urban
biodiversity management. Due to the lacking of urban biodiversity habitat information and data regarding species occurrence collection,
biodiversity assessment could not work and function at the local level (Li et al.,2019). Therefore, this study will help to provide knowledge
on the basic approaches that the country can carry out in managing urban biodiversity. Urban biodiversity management in this study
highlights the basic strategies from the bottom level. The management should start at the bottom level, the local government to do any
conservation action toward fauna species.
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4.0 Findings
Figure 2 below shows the findings of the overall study. It shows the connection between the Local Authority, the private agencies, and
urban communities to conserve fauna species in urban areas.

Local Authority Urban Biodiversity Data System ]—> Action taken by Local
Y Authority

Private Agencies Provide information

Urban Communities

Fig. 2. The Implementation of Basic Approaches into A Strategy of Fauna Conservation
Source: Author (2022)

Figure 2 above shows the approaches that the local authority can implement in their territory areas. The approaches are by developing
the data system, and it directly linked it with the collaboration from private agencies and the urban communities.

4.1 The Input: Developing Urban Biodiversity Data System

As for the input part, local authorities and private agencies are responsible for developing a data system of urban biodiversity. This is a
basic approach for both parties to conserve fauna species in urban areas. Most of the urban areas seem lacking in the aspects of inventory
matters. This is why developing a data system will help keep the inventory of some fauna species within urban areas. Therefore, every
Local Authority has its

4.2 The Process: Urban Communities Role or Responsibility

As conserving the urban biodiversity (fauna species) is significant for urban dwellers' quality of life, developing an application or a system
for urban community use will help to increase the joyfulness between the urban dwellers to take part in this conservation. This is easier to
raise the concern among urban dwellers toward fauna conservation around them. With the development of the data system, the urban
community can shap, upload and update the location where the fauna lives. For example, in any recreational park, we might have a lot of
visitors. The visitors will snap any animals they saw and upload the pictures with location updated in the application. Instead of that, visitors
also should snap the animals’ niche area. This is very crucial because the niche area of the animal should be protected, and the Local
Authority should plan a different strategy to relocate or sustain the niche area at its original place.

4.3 The Output: Action Taken by Local Authority Level in Malaysia

The output should comprise the actions taken by the Local Authority after developing the urban biodiversity data system. The information
related to the fauna species will be kept in the inventory system. In addition, the Local Authority can identify the places where the fauna
lives. By knowing the location of the fauna species, it is easier for the Local Authority to plan some strategies to increase the fauna's
population and sustain its habitat in the target areas.

5.0 Discussions

Regarding the previous reviews which have been made, it is vital to develop a data system or application for urban biodiversity. This is
because the primary users are among the urban community. The issues regarding the inventory of fauna species data are still lacking
among the local authority management. To help the Local Authority restore the inventory of fauna species, the urban community is the
one who can fulfill the requirement needed by the Local Authority. Instead of developing the data system for urban biodiversity, the Local
Authority can develop a policy on urban biodiversity management, especially in the conservation of fauna species. Policy development
aims to ensure that city dweller are always aware that other living things interconnect in the same space.

The review reveals that urban biodiversity is an essential component in urban areas. Urban biodiversity is needed by the urban
dwellers; meanwhile, urban biodiversity needs urban dwellers to sustain themselves in the city or town. The quality of life of the urban
community is also affected due to well-managed urban biodiversity in the city. The urban community can enjoy the view of fauna species
around the city and will be able to recognize the species and their habitat in the urban areas. The awareness among the urban community
can improve effectively.
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6.0 Conclusion and Recommendations

The reviews show that local governments should take alternative approaches seriously. The action or any policies planned under the Local
Government regarding urban biodiversity will influence the action taken by the urban community. The Local Authority should develop the
system and inventory of the fauna species in urban areas for monitoring and assessment purposes. Increasing the efforts in urban
biodiversity conservation, especially the fauna species, will increase the awareness of fauna conservation among the urban community.
The urban community will have the chance to enjoy the fauna species conservation and be aware of the extinction of fauna species in the
city.
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