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Public Participation in Urban Biodiversity and Green
Zones

This module introduces terms and concepts related to
the topic of urban biodiversity and green zones.
Different use cases of participatory methods for
biodiversity planning, expansion, and conservation in
urban contexts are also discussed. Participatory
approaches and methods for biodiversity work in urban
environments in practice are illustrated.
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Within this module, you will.

- become familiar with introductory terms and
concepts related to the topic of urban biodiversity
and green zones;

- get acquainted with different use cases of
participatory methods for biodiversity
conservation in urban contexts;

- explore how different participatory approaches
and methods work in practice for biodiversity
conservation in urban environments and how
results can be achieved with such methods.

To help you further develop your understanding of the
topic, we have created breakpoint activities to guide
your learning and provided additional resources worth
exploring.
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Please familiarize yourself with the module structure.
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In Section 1, we will explore terms and concepts related
to the topic of urban biodiversity and green zones.
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Our planet is filled with a variety of life forms and
ecosystems. All these are known as biodiversity. An
estimated 8 to 10 million species, varieties of life forms,
populate our planet. These include varieties of animals,
plants, fungi, and microorganisms (protista, and
monera). These life forms are all around us, including
our cities.
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In addition to species biodiversity, the Convention on
Biological Diversity recognizes genetic and ecosystem
diversity.

Genetic diversity is the variety of different genes in
plants, animals, fungi and micro-organisms. Genetic
variation is critical to enable species to adapt to
changing environments.

Ecosystem diversity refers to the variety of dynamic
complexes of living organisms and communities and
their non-living environment interacting as a functional
unit. There are unique ecosystem dynamics in various
habitats such as forests, deserts, grasslands, tundra,
freshwater, and marine ecosystems.
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Biodiversity is under threat. The rate of biodiversity loss
constitutes the sixth major extinction event in the
history of life on Earth, and it is driven specifically by
human activities and impact.

Urbanization and overenchroachment of natural areas
is one factor that contributes to this extinction event.

Supporting urban population health and livelihood also
places pressures on resources and areas around and
outside of cities.

While cities can negatively impact biodiversity, they can
also be places where biodiversity is enhanced and
conserved.
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Why should we care about biodiversity loss?

Life forms on Earth are interconnected through the
food chain and symbiotic relationships. Damage to
some species can result in harm to others. As this
damage increases and expands, more and more life
forms and ecosystems are lost. As we, humans, are
deeply dependent on biological systems for our
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survival, loss of biodiversity can eventually threaten the
well-being of our own species.
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From a land-use perspective, cities are an efficient
solution to housing large numbers of people. To date,
about 3% of the earth landmass is urbanized while
housing 55% of the world’s population. This is expected
to increase to 68% by 2050 with a similar ratio of
population to urban land coverage.

Nonetheless, cities can negatively affect biodiversity,
which can be direct and indirect.

Cities can have a direct negative impact on biodiversity
in several ways. Biodiversity can be adversely impacted
by encroachment into natural habitats, causing loss or
fragmentation of habitats. Humans can also introduce
into cities invasive or harmful species or chemicals and
pesticides that may threaten local species and
ecosystems.

Indirect negative impacts are also significant. As
consumption centers of biological and mineral
resources, cities can lead to large-scale habitat change
and species overuse. Demand for food, particularly
meat production, consumed increasingly in cities, leads
to massive deforestations in the tropics and subtropics
to clear land for production of animal fodder. Our
demand for buildings, transportation vehicles, and
energy infrastructure leads to large-scale mining
outside of cities, leading to large-scale land use change
and habitat loss for many species.
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Cities support a high proportion of Earth's species
biodiversity; many of them are even native to the
region.

World’s 20% of bird species live in urban areas, 70% of
these species are native to the region. Urban areas host
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5% of the world’s vascular plant species out of which
94% of these species are native.

Some cities can have remarkable diversity in life forms.
Cape Town, South Africa, hosts 50 percent of the
country’s critically endangered vegetation types and
about 3000 indigenous vascular plant species. Brussels
houses more than 50 percent of the flora of Belgium.
Singapore has recorded 390 species of birds and at
least 2,100 native vascular plants.

Rough estimations of biodiversity in Yerevan suggest
that there may be as many as 2000 species of animals,
plants, and fungi in this city alone. The iNaturalist
website alone reports about 520 species reported from
Yerevan at the start of the year 2021.
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The value of biodiversity can be described in more
detail by the ecosystem services it provides. The
benefits or services can be categorized into four types:
Supporting, Provisioning, Cultural, and Regulating
Services.

For example, urban green spaces improve the local
climate by combating the heat island effect, cooling the
air through evapotranspiration. Through this process,
energy consumption is also reduced, contributing to
energy efficiency.

Plants are also great for pollutant absorption and
dispersion, reducing urban air pollution and positively
impacting health. Furthermore, green spaces have
cognitive remediation and psychological advantages.

Besides encouraging physical exercise, natural
exposure lowers drug and painkiller consumption, and
even speeds post surgery-recovery. It also allows for
relaxation and social unity. The recent trend of rooftop
gardens and community gardens is tackling the
challenge of “food deserts,” places where there is
shortage of affordable healthy foods, while also
reducing the carbon footprint of food production and
transportation.
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Biodiversity can be found almost everywhere; in
wetlands and rivers, parks, gardens and green areas,
streets, roofs and walls and even sanitation facilities
such as refuse disposal sites or wastewater treatment
facilities. Through proper planning and design these
areas can support and enhance biodiversity and
conservation and eliminate or manage threats.
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A variety of species inhabit these urban areas including:
- native species or species that are indigenous to a
given region or ecosystem as a result of only natural
processes, with no human intervention;
- exotic species or species that inhabit areas where
they are not native;
- invasive species or species that displace native
organisms and transform the urban ecosystems; and
- domestic species, such as pets.
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Now let’s briefly walk through some concepts:

Cities have many elements that can hinder or promote
biodiversity. Among these are transportation, power,
solid waste and wastewater infrastructure.

Street landscaping, if designed and planned properly,
can offer important continuity to habitats of various
species while improving comfort and air quality. These
streetscapes can enhance and help conservation of
biodiversity by creating green corridors for wildlife,
preventing soil erosion and conserving water.
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Parks, the most common thought of green spaces,
come in different sizes, shapes and styles. Some parks
even have a function outside of recreation and leisure.

After Valencia’s river Turia was diverted to prevent
flooding, the dry river bed was developed into a five-
mile-long park. It encourages waterside walking, has
soccer fields, fountains, zen gardens, and bike paths.
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Sydney Park Wetlands is artificial wetlands as a result
of Sydney’s water reuse system. The wetlands were
developed on a dumping site, and now hosts native
wildlife, bike paths, waterfalls, and stepping stones.
Parks like Sydney Park Wetlands are becoming more
common across the world.
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Biodiversity can also be hosted on roofs and walls. A
green roof is a roof of a building that is partially or
completely covered with vegetation.

Green roofs can support succulent, herbaceous

vegetation and even shrubs and trees.

A green wall is made of plants grown in a supported
vertical system. Green walls can be on external or
internal structures.

Green walls and roofs can enhance and conserve urban
species by providing food and shelter for animals.
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Urban agriculture is defined as any form of agricultural
production occurring within or around cities. It entails
cultivating, processing, and distributing food in or
around urban areas.

Urban agriculture can happen in back or front yards,
rooftops, community gardens, public and private plots.
Urban agriculture also involves forage activities or
harvesting fruits, nuts and edible greens from public
spaces, also referred to as food forests or edible
landscapes.

Urban beekeeping and animal husbandry can also take
place in cities. These activities can also create food and
habitat for animals and directly increase species
diversity in urban zones.
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Natural Landscapes such as gorges, hillsides and
catchment areas can provide natural habitat for wildlife
in urban areas if left undeveloped or properly
developed. These landscapes are unique opportunities
for conservation and green development.
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Rewilding is a form of ecological restoration in urban
areas where humans step back and leave an area to
nature. Rewilding is done without use of herbicides,
pesticides or irrigation.

There are a growing number rewilding efforts, from the
High Line in New York, once-abandoned elevated
railway adapted into a public park with native grasses
that support wildflowers, trees and shrubs to The Wild
Mile, which aims to transform the manmade North
Branch Canal of the Chicago River into a haven for
wildlife, creating habitat for biodiversity, areas for
recreation and education.

Since 2015, the City of Dublin has been allowing native
wildflowers and weeds to flourish in parks, open
spaces, roadsides and even graveyards, creating a
habitat and food for insects, bees and pollinators.
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The presence of all types of species is not always
desired. Invasive species are often not-native and lack
predators that control their population. Invasive species
compete with native species, can damage crops and
infrastructure, and even harm health and quality of life.
Invasive species are often considered the second
greatest threat to global biodiversity after habitat loss.

Urban areas are at a greater risk of invasive species
invasion due to accidental arrivals in ports, airports and
transport hubs.

There are interesting solutions to invasive species, one
of which entails eating them. In the United States, there
are examples of “invasivore” cook-offs and “from
problem to plate” programs that combat invasive
species by cooking and dining. One of our case studies
will discuss another less delicious approach to fighting
invasive species.
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Soil biodiversity is crucial for humans and ecosystems
alike. Healthy soils provide the food we eat, the water
we drink and even the air we breathe. Unfortunately,
cities or soil sealing and urbanization is one of the main
drivers of soil biodiversity loss, through land use
change, introduction of invasive species, and pollution.
Designing greener cities can positively impact soil
biodiversity and ensure minimum impact whenever
possible.
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Pesticide use has a harmful impact on biological
diversity. It can have short-term toxic effects on directly
exposed organisms, including beneficial ones, as well
as long-term effects on the ecosystem.

While the largest use of pesticides is in agricultural
areas, urban areas can also affect biodiversity through
the use of pesticides. Equally important, pesticide use
can harm humans and their domesticated animals.

More and more citizens are opposing the use of
pesticides in the parks and streets where they live and
their children play.

In the EU, municipalities have formed the Pesticide Free
Towns Network. The members work to eliminate
pesticide use, replacing it with sustainable and natural
alternatives. The network also exchanges knowledge
and experience. For additional information, visit the
link.
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When building roads, canals, buildings and the like,
humans fragment wildlife habitats. This fragmentation
can reduce the chances of survival of various animal
and plant species. Moreover, in the case of many
animals crossing roads they face the risk of being killed
by moving vehicles.
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The built environment can be modified to make it more
hospitable to wildlife, countering both habitat
fragmentation and killings on the roads. Examples of
modifications could include building wildlife bridges,
tunnels, corridors, passageways, nest platforms, and so
on.
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Bird glass collisions are a serious threat to birds. An
estimated 400 million to a billion deaths occur in the
United States alone and around 25 million bird deaths
in Canada annually. As Birds cannot recognize the
daylight reflection on glass, glass does not appear solid
to them.

There are many ways to make glass and windows bird-
friendly or bird-safe. Bird-safe glass is designed to
make glass a visible obstacle to birds by removing glass
reflection or adding visible markers. External insect
screens can also be used to eliminate reflection and
prevent collisions. With bird-friendly glass, hundreds of
millions of birds can be protected.

For ideas on how to prevent such collisions, we
encourage you to visit the website noted on this slide.
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There are tools available to city planners and
policymakers for managing urban biodiversity,
including enabling its enhancement and conservation.

Municipalities would need to be guided by local factors,
such as legislation, budget, and the like to decide which
of these tools or approaches are best suited to them.

In many of these, public participatory tools are
employed at various stages of urban biodiversity
management: planning, implementation, maintenance,
and monitoring.

For a compilation of biodiversity management tools visit
the Urban Biodiversity Hub website: UBHub.org
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To illustrate these tools, two are briefly highlighted in
the next slides: Local Biodiversity Strategy and Action
Plan (LSBAP) and the City Biodiversity Index (a.k.a., the
Singapore Index).
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LBSAP or Local Biodiversity Strategy and Action Plan is
a guiding strategy, which is complemented by specific
actions and adopted by local governments to achieve
optimal and realistic governance and management of
biodiversity and ecosystem services.

An LBSAP typically includes a biodiversity assessment
including species and habitats, their conservation
status, priorities and targets, and finally budgets,
timelines and responsibilities.

The preparation of the LBSAP should be a consultative
process, and the relevant stakeholders’ interests, roles
and responsibilities should be determined as part of the
process.

LBSAP offers great opportunities for

participation at every stage of its process.

public
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The City Biodiversity Index (a.k.a., the Singapore Index)
The Singapore Index, a complementary tool to the Local
Biodiversity Strategy and Action Plan discussed in the
previous slide, is a self-assessment tool for cities to
evaluate and monitor their biodiversity conservation
progress. The index holds 23 indicators within three
categories: native biodiversity, ecosystem services
provided by biodiversity, and governance and
management of biodiversity.

The scoring of the Singapore Index is quantitative. Each
indicator is assigned a scoring range between zero and
four points, with a total possible maximum score of 92
points. The first year the index is compiled is taken as
the baseline year. Future applications of the Index can
chart progress in conserving biodiversity.
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Breakpoint (explore)

1. Mentally explore your city and identify places of
biodiversity. Can you recall any green roofs, walls,
natural landscapes or parks that support
biodiversity?

2.Think of an area in your city ideal for a rewilding
project. Describe the area and what benefits can be
obtained from rewilding in that particular space.

3.What are some opportunities and challenges to
green infrastructure in your cities?

4.Explore Interesting Resources:
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In Section 2, we will get acquainted with different use
cases of participator methods for biodiversity
conservation in urban contexts.
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To involve citizens and local organizations in restoration
and conservation of urban biodiversity, urban planners
and managers can adopt participatory approaches from
the onset of urban development projects. The types of
participation in urban biodiversity conservation
projects could be broadly categorized into 4 groups.

The first type of participation is collective monitoring of
vulnerable species for more well-informed planning.
The benefits of incorporating the public in this case are
the access to more and hard-to-capture data, the
increased accountability and possibility to develop early
alert systems.

The second type is democratic decision making
concerning the allocation of limited resources to
biodiversity issues. The benefits include the facilitation
of having consensus over key decisions, the resulting
efficiency of execution of key decisions and the
cultivation of a sense of responsibility among the public.

The third type is the involvement of stakeholders to
generate solutions and action plans for given
biodiversity challenges and to take part/responsibility
for their execution. The benefits of incorporating the
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1. Uwnwpbiptp dnnnip ulqpnud ubpywjwgywd

public in this case are the opportunity to develop more
diverse and inclusive solutions and the positive
externalities in the form of social innovation and
bottom-up initiatives.

The fourth type is the involvement of stakeholders in
sharing the knowledge about the value of urban
biodiversity, the potential social or economic benefits
and the local challenges or threats hindering the
materialization of these benefits. The benefits include
the opportunity to create a gradual change with lasting
impact and to trigger action.
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In the previous module, we had presented specific tools
and methods that are used to engage stakeholders in
planning and design of complex systems, where the
social component is central.

Some of the mentioned methods and tools, such as
participatory sensing, Public Participation GIS,
crowdmapping, open surveying and data collaboratives
were more research-oriented in the sense that they
helped reveal, understand and monitor systemic
challenges.

Others, such as co-creation workshops, hackathons,
serious gaming, were more solution-oriented and could
be used to come up with solutions and execute them
collaboratively.

As cities are highly complex systems that require
planning and thoughtful design, participatory methods
are particularly relevant to urban planning and design.
They can be chosen and used to involve the public in
projects aimed at tackling biodiversity challenges.

We will now take a look at several case studies that
illustrate how the tools were applied in this context.
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Breakpoint
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1. Recall the urban biodiversity challenges that
were discussed at the beginning of the module.

2. Which are the challenges that would become
easier to tackle if the public got involved?
Choose the top 3.

3. What could the public do to help address these
challenges? Create a list of actions.
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In Section 3, we will see how different participatory
approaches and methods work in practice for
biodiversity conservation in urban contexts and will
discuss the results that can be achieved with such
methods.
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The case of Milwaukee, a city in Wisconsin, provides an
interesting example of public involvement for the
creation of a detailed restoration plan for the
Menomonee Valley.

Menomonee Valley is a place along a river that was both
invisible and inaccessible for people for decades. From
the perspective of the river and of wildlife, it was also a
place that was mistreated for a hundred and sixty years.
A linear pocket of 25 acres of land bordering on one
side of the urban Menomonee River, was its last natural
stretch before confinement downstream by sheet pile
walls, and on the other side by the railroad.

Spotting a need to strengthen both urban and
ecological qualities of the landscape, The
Redevelopment Authority of the City of Milwaukee
decided to create a restoration plan.
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In 2011, a project team was formed consisting of several
public and private organizations, including landscape
architecture and engineering consultancies, local
schools and research institutions, and the Municipality
and regional governance organizations. The team
decided to focus on the opportunity that the 25 acres,
two miles from the heart of downtown Milwaukee would
provide for the creation of a significant wild place in the
valley.

Their goal was to plan how to transform the irreversibly
altered land and hydrologic conditions to a mosaic of
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biodiverse landscapes, including forest, prairie, and
ephemeral wetland, native to Milwaukee and
ecologically appropriate for new conditions.

To do this, they decided to use some participatory
methods and create the ecological restoration plan with
systemic and meaningful community engagement.
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Before getting started with the community engagement,
the team set 4 pillars or guiding principles for the plan
to be co-created.

The first point was to incorporate the fundamental
ecological goals of recovering ecosystem integrity,
health, and the potential for long-term sustainability to
foster successional trajectories toward long-term biotic
goals.

The second goal was to provide for deep, universally
inclusive environmental education that engaged all
senses.

The third goal was to maximize biodiversity at both
habitat and species level.

The fourth goal was to enable individual discovery, in a
landscape that provided clues to a deeper
understanding and heightened awareness.
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The project team started with the establishment of The
Urban Ecology Center, an environmental education and
citizen science facility located in Milwaukee. Their
intention was to use the facility to bring together people
from local neighborhoods, train them, and work on the
creation of the plan together.

The team then did an analysis of the adjoining
neighborhoods. The analysis revealed the presence of
numerous schools within the two-mile radius of the
sight. This indicated that it would be feasible for
students to have after-school visits to the center and
work hand-in-hand with the researchers.

In the subsequent stages, at The Urban Ecology Center,
the team of researchers organized workshops for
school kids, some parents who volunteered to take part
in the project with their kids and several other people
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from the community, who were contracted to work as
“part-time scientists”.

After the training, the team of researchers and “citizen
scientists” embarked on the field research journey.
They collaboratively implemented a natural history
analysis, analysis of sun patterns with topographic
aspects and analysis of biotic conditions within the
existing riparian forest.
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Trained citizen scientists helped collect pictorial data of
the reference sites. The combination of pictorial and
quantitative analysis from reference sites effectively
communicated to contractors the goals of micro-
gradients and slope variability. This gave critical
information for adequate planning.

Besides, the researchers created tactile scaled models
that allowed experiential mimicry and interaction with
the dramatic topography to inform the design process
and gather stakeholder perceptions.

Such collaborative prototyping and testing helped get
critical insights for the development of project
management, labor  allocation and  further
communication aspects of the restoration plan.
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The co-created restoration plan enumerated
trajectories to establish prairie, oak savanna, and
eventual forest as long-term goals. It described
innovative methods to achieve uncompacted soll
structure and micro-topographic variability. The plan
gave thorough descriptions of nine community types
with 479 native species, which were viable ecologically,
available, and manageable.

Reference sites and their floristic quality helped give
long-term guideposts. Novel native plant assemblages
were used in the flashy-river-influenced and
stormwater-influenced areas to respond to those
conditions effectively.
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