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Biodiversity in urban Sydney -
achievements and opportunities
Sydney, urbanisation and urban ecology
Biodiversity and Sydney after 1788
Achievements in biodiversity conservation

Opportunities to increase biodiversity in the
“everyday landscapes” of our streets, parks, schools
and gardens

* why we should do this

*  examples

Urban biodiversity, urban forestry and urban greening

Urban biodiversity into the future















Why focus on urban areas?

Urban areas inescapable - need to be habitable, safe, pleasant

Increasing world urbanisation -
9% in 1900 40% in 1980 50% in 2000 >66% in 2025

20th century urbanisation - largest human migration in history

Urban catchment needs good management -

* basin of land, where water drains down to streams, lakes, rivers,
bays, harbour and coast

* land use affects water quality

Good catchment management includes -

* clean water downstream, stable & productive soils, good air quality
* sustainable use of water, land and air

* protective vegetation, including maintenance of native vegetation

* good management of wastes and sewage












Problems with urban sprawl - Australia

Impacts on society, economy and environment (Platt, 2004)

Fringe development costly - new infrastructure and public services
Loss of productive rural landscapes near cities

Air and water pollution

Wasted energy and time

Traffic congestion and road accidents

Lack of affordable housing near jobs

Emergence of exclusive, gated suburbs

Brownfield sites - vacant industrial sites

Water scarcity

Disturbance of natural drainage systems

Loss of biodiversity

Stress on individuals/families - separation of home, workplace, areas
Loss of sense of community

Social justice issues - access to housing, jobs, schools, health care



Urban Ecology - what is it?

Ecological models from natural areas applied to urban areas -
Interactions between organisms & environments, energy, food

Urban ecosystem - created by humans specifically for dwelling
Multidisciplinary - natural, physical and social sciences

“Toward ecological cities : adapting to the 21st century
metropolis” (Platt, 2004) - focus on function (not appearance)

* appreciation of role of nature and its functions in urban areas

* links between humans and nature in urban areas

* new strategies to restore ecological services in urban areas

* restoring natural systems more cost-effective than technologies
* green urbanism, green infrastructure, urban sustainability

Urban vegetation - key part of urban ecosystem






Urban Ecology overlooked in the past - why?

Early naturalists (e.g. Darwin) to remote areas to study nature
Ecologists studied “natural” areas (without humans)
Urban ecosystems considered inferior to less disturbed ones

“Cities ” and “nature ” seen as mutually exclusive until 1980s -
covering natural sites emphasised human dominance and gave
an illusion of independence from nature

Few ecological studies in urban areas -

* urban biodiversity - 1% pages in Biodiversity book, 1988
* urban studies - 0.4% studies in ecological journals, 1993-97

Nature viewed as only existing beyond urban areas -
ecotourism and nature documentaries focus on remote and
exotic places



Urban Ecosystems in the spotlight - LTERS

Network of Long Term Ecological Research sites (LTERs ) -
* established 1980s by USA’s National Science Foundation

* long term research, broad spatial scales

* 26 sites (mostly USA), 1800 scientists/students - forest, coastal etc.
* knowledge to conserve, protect and manage nation’s ecosystems

* education/outreach goals - students, managers, policymakers, public

Late 1997, two new LTERs and the first urban ones -

* Baltimore, Maryland - Baltimore Ecosystem Study (BES) -
metropolitan Baltimore as an ecological system; how ecological and
engineered systems work; how ecosystems change over time

* Phoenix, Arizona - Central Arizona-Phoenix Urban LTER (CAP) -
monitor human-induced ecological transformations with urbanisation;
arid south-west has fastest growing cities and regions

A new era of institutional recognition for Urban Ecolo gy



Urban Ecosystems

Homo sapiens - keystone species; controls ecosystem structure and
function

Biotic community - locally native and introduced (exotic) species, both
flora and fauna, plus humans

Physical environment - natural features (rivers, mountains) plus built
structures/infrastructure (buildings, roads)

Natural component often hidden by human domination of landscape

High degree of human impacts and influence -
* exotic flora and fauna

* high extinction rates of native flora and fauna
pollution in air, soil and water

* hydrological modification

*

Dynamic and “patchy” - physical and biotic, including social,
characteristics



Ecological services provided by Nature

Benefits provided to humans  (Daily, 1997) - refocus for cities

Purification of air and water

Mitigation of floods and drought
Detoxification and decomposition of wastes
Generation and renewal of soil and soil fertility
Pollination of crops and natural vegetation
Control of potential agricultural pests
Dispersal of seeds

Maintenance of biodiversity

Protection from solar ultraviolet rays
Moderation of urban microclimate

Support for diverse human cultures
Aesthetic and intellectual stimulation



Urbanisation in Australia - the British arrive

They “came with a vision of what they wanted, but n ot with
being able to see where they were” - thatis, in a land with

* adry climate, low and variable rainfall , droughts and floods

* geologically ancient land surface , soils not rejuvenated (by
glaciation or volcanic activity), soils infertile and salt-prone

They had a strong impact on the environment | as native
vegetation was cleared to establish towns and cities, agriculture
and industries -

* vegetation changed markedly and on an extensive scale
* animal and plant extinctions occurred

* severe environmental impacts e.g. loss of native vegetation, soill
erosion, rising water tables, increased soil salinity, deterioration of
water quality, introduction of feral animals and weed species, air
pollution



Vegetation changes in Sydney, 1788 - 1990
(Benson & Howell, 1990)



Biodiversity

The assemblage of living organisms from all levels o f the
environment and the ecological processes of which the y
are a part

Three levels of biodiversity -

* ecosystem - variety of ecosystems in the broader landscape
* species - types and numbers of species in a region
* genetic - diversity of genes within a particular species

Concern regarding loss of biodiversity as a result of -

* habitat modification and loss  e.g. with urbanisation
* competition from introduced species
* human demand for certain species and products

* rapid environmental changes like climatic fluctuations



Reasons to conserve biodiversity

Resource base -
* actual and potential uses of species
* food, shelter, medicines and other products

Ecological services -

* water and nutrient cycling
* soll fertility

* climate regulation

* pollutant breakdown

Evolutionary potential
Cultural identity, aesthetic value and spiritual wel l-being

Ethical responsibility -  intrinsic right of organisms to exist



Plant and vertebrate species in Australia

(Lefroy et al., 2000)

Group No. of % of No. extinct No. No. vulner- No.
species endemic (since endang- able natural-

species 1788) ered ised

Flowering 25,000 85% 76 301 708 1500-2000

plants

Freshwater 195 90% 0 9 8 21

fish

Amphibians 203 93% 3 10 19 1

Reptiles 770 89% 0 11 40 2

Birds 777 45% 1 25 25 32

Mammals 268 84% 19 25 18 25

Invertebrates? Microorganisms - bacteria? algae? fungi?



Preserving biodiversity

Retain and protect large areas of existing native vege  tation
* National Parks to N, S and W of Sydney
* large regional parks with substantial bushland component

Retain and protect remnants of original vegetation

* bush regeneration throughout Sydney in patches, parks and
reserves , usually by volunteers supported by Local Government

* private and institutional land  e.g. golf courses

Revegetate areas, both large and small, with locally
iIndigenous plants of local provenance

* currently on edges of remnants , for protection of remnants

* scope for expansion in the “everyday landscapes” of our
suburbs, especially in streetscapes and parks, but also gardens

* Iindigenous plants not well studied or used in the past in “amenity
landscapes”



Preserving biodiversity in and around urban
Sydney - achievements

We do have large areas of existing native vegetation -

* only of certain vegetation types e.g. Sandstone Heaths and Woodlands
(85% of area in 1788 remaining in 1988) and Castlereagh Woodlands (to a
lesser extent - 32% remaining)

* onlyin certain areas e.g.to the N, S and W of Sydney

* challenge to manage these well , with appropriate resources and information
based on research e.g. to deal with urban impacts, altered fire regimes etc.

* challenge to identify large areas of existing native vegetation that may be
threatened by further urbanisation and could be protected with planning

We have a profound awareness of what we have lost,
thanks to the remaining small remnants, and this has
probably heightened our efforts to protect the remnan ts -
*  Cumberland Plain Woodlands (6% remaining)

Eastern Suburbs Banksia Scrub (3.5% remaining)

River-flat Forests (3% remaining)

Blue Gum High Forest (less than 1% remaining)









Preserving biodiversity in and around urban

Sydney - achievements

We have retained and protected some remnants of origin al
vegetation, but the challenge is to increase these e  fforts -

*

bush regeneration throughout Sydney has expanded since the work of the Bradley
sisters - more remnants, more areas, more vegetation types, many more people, with
more training, more funding, more experimentation in techniques and more evaluation

expansion of Bushcare into a substantial on-ground environmental movement

more information resources on Sydney’s vegetation a nd bush regeneration e.g.
books by Doug Benson and Jocelyn Howell, Robin Buchanan and The National Trust

accompanying information technology (IT) developments, more databases and
websites (Local and State Government supported) with specific information on
vegetation, including mapping and GIS resources e.g. GreenWeb

greater availability of locally indigenous plants of known provenance e.g. Randwick
Council Community Nursery, Strathfield Council Nursery and others

recognition of the importance of remnants has increased as has legislative
protection, e.g. SEPP 19 and Threatened Species Conservation Act, and
accountability requirements












Preserving biodiversity in and around urban
Sydney - what have we really achieved?

* Focus on plants and condition of remnants (weeds) -

* what about vertebrates, invertebrates and microorg anisms?

It is likely that we simply do not have the knowledge to assess the status of
other organisms, especially the invertebrates and microorganisms.

* Focus on species level -
* are we really preserving ecosystems?
* are we preserving genetic diversity?
We do not have the knowledge to assess these other levels of biodiversity.

* Plant focus for bush regeneration / management is vali d -
* other organisms are dependent on or interact with plants
* number of plants in an area tends to correlate with the number of species
of animal taxa (e.g. birds and insects)

* area covered by vegetation is a good predictor for the species numbers
for birds, mammals, amphibians, reptiles and insects



Introducing biodiversity into urban Sydney -
opportunities in the “green” accompanying our
urbanising society

Dominance of Homo sapiens and making cities - a planetary
experiment ... the outcome?

People retain and/or reintroduce vegetation into their cities - why?
Food - the first consideration

Ornament and recreation - tree-lined paths and roads

Public parks - healthy environments for workers

Parks and landscaping - increased property values

Subconscious connection to rest of life or “biophil 1la” (E.O. Wilson)
- preference for savannah-like parkland, for survival

Green places - more pleasant areas to live and work



Food, avenues, parks and landscaping



Why not make more use of locally indigenous
species in our streetscapes and gardens?

Avoid the risk of introducing exotic plants  which can turn into feral weeds

Create a sense of local identity and help people understand the local
environment

Require fewer inputs of water and fertilisers - use naturally available water
and soil and so are more sustainable

Provide connectivity between patches of remnant vegetation - assist overall
health of vegetation

Assist in biodiversity conservation - the plant species themselves, perhaps
other species, provision of propagation material and education about biodiversity
conservation in general



Using indigenous plants reduces the risk of
iIntroducing exotic plants which can turn into
feral weeds

Europeans brought new agricultural and horticultural plants - accidentally brought weeds

Some have grown wild as environmental weeds , invading bushland e.g. lantana and privet
which escaped from gardens

Sydney has about 2000 indigenous plant species , 400-500 naturalised exotics , and 30
serious bushland weeds ... with probably more on the way

1909 - “no new plant should be introduced ... if there is any chance of its spreading, unless
an official report on its capacities for good and evil has been obtained” (Victoria’'s
government botanist)

1997, Commonwealth Government acted - new system of Weed Risk Assessment applied
to new plant imports; can deny entry to new plants

We are still experimenting with previously introduced exot Ics in our streetscapes and
gardens - still the potential for new weed problems e.g. Sapium sebiferum



Indigenous plantings create a sense of local
iIdentity and help reveal local environments

Should make better choices of plants for open space areas in towns/cities
Only 0.1% of land, but home to 86% of people

Plant choices traditionally based on -

#  personal aesthetic preferences - experience, knowledge, bias

#  function required from plants, ability to adapt to site, amount of care needed
#  availability of plants - horticultural industry, production and promotion

Current environmental knowledge now adds further cr iteria -
#  conservation of Australia’s unique biodiversity

#  sustainability as regards water, fertiliser and pesticide use
#  role in environmental education

“Everyday landscapes” (streets, parks, schools and gardens) shape perceptions of land,
land use and vegetation - learn about our local areas, plants, soils and climates from seeing
locally indigenous plants in these landscapes

Difficult to achieve - horticultural industries promote exotics, including newly bred and
patented plants, with less marketing of indigenous plants



Indigenous plantings require only the naturally
available soil and water resources -
more sustainable

Locally indigenous plants have evolved over millions of years and are adapted
to local environments - they grow with naturally available soil and water

Recent prolonged dry periods and competition for water within urban areas
have highlighted the benefits of indigenous plantings in landscapes - they are
critical to landscape sustainability

Excess fertiliser use associated with many exotic plants can impact adversely
on water quality, with nutrient enrichment of waterways via runoff - can avoid
fertilisers by using indigenous plants, with litter assisting soil structure and
biology

Used for some time along highways and in parks where intensive maintenance
was not available - familiarity with these situations

Challenge now to use indigenous plants in new and creative ways in other
landscapes - in parks, in nature strips, as street trees, and in school and home
gardens



Indigenous plantings connect remnants and
assist biodiversity conservation

Targeted indigenous plantings can provide connections between isolated
remnants and partially overcome detrimental effects of fragmentation - mapping
of remnants and GreenWeb

Greater numbers of locally indigenous plants in the landscape and greater area
vegetated with locally indigenous plants

Potential flow-on effects to other indigenous organisms - vertebrates,
invertebrates and microorganisms

Important to consider both vegetation structure and plant species e.g. in
relation to preferences of different birds

Monitor for effects on animal populations e.g. birds and bats
Alternative sources of propagation material - record keeping important

Role in broader community education regarding biodiversity conservation



Some examples of potential or actual
Introduction of locally indigenous plants into
landscapes of urban Sydney

Centennial Park, Sydney’s eastern suburbs
Federal Park Wetland (Rozelle Bay), Leichhardt
Nature strip plantings, Kingsford

Open space areas in Strathfield - street trees, nature strips and parks



Centennial Park, Sydney’s eastern suburbs

Originally Eastern Suburbs Banksia Scrub  (ESBS) and Freshwater Wetlands

Description in mid-1800s - “a wide expanse of hill and swamp” with “glorious
open country ... crowded with such exquisite flower s that ... it appears one
continued garden”

1888 - cleared to develop “the people’s park”, with an English landscape and
gardenesque appearance , comprising grass, avenues of trees lining roads,
groves, ponds and garden beds

Some indigenous plants used e.g. groves and avenues of Paperbark
(Melaleuca quinquenervia)

Indigenous species of ESBS could be reintroduced as reconstructed
“natural” landscape in part of Park (outer areas left “wilder”, including south-west
corner) - UTS study found soils unchanged, trial plantings successful,
compatible use

Dominant exotic tree - weedy Mediterranean pine (Pinus pinaster) that
colonises sand dunes; why not a local colonising species?

Interim management - reduced mowing in wild area of south-west corner

High profile park with >5 million visitors annually - educational value



Centennial Park - from Eastern Suburbs

Banksia Scrub to English parkland









Federal Park Wetland (Rozelle Bay), Leichhardt

Resident action to retain formerly harbourside industrial land as open space
and continued vigilance to ensure good environmental outcomes - vision and
continuing commitment

Artificial wetland carefully designed and constructed, with expertise plus strong
involvement by local Community Nursery developed by Beth Buchanan

Locally indigenous plants  and biodiversity introduced into a “sea” of exotic
grasses - biological and aesthetic enrichment of the area

Success of the wetland prompted further plantings of locally indigenous plants
produced by the Community Nursery and planted by the local community

Issues complex, but resolvable -

* maintaining views of elevated rail structures (built heritage)

*  poor quality soils (fill and contaminants)

* fencing to keep dogs out of wetland (initially shadecloth, now metal)

* ongoing weed management and replacement of spot plant failures
(ultimately plants do survive)

* meeting the needs of various user groups in the area (compromises
between planted and open areas)






Nature strip plantings, Kingsford

Individual residents take over their nature strips!
Existing road verges - unnatural strips? stripped of nature?

Low-nutrient, free-draining sands ideal for locally indigenous plants - not
always ideal for exotic lawn grasses, unless additional water and fertiliser
provided

Randwick Council Community Nursery  very active from early 1990s -
sourcing locally indigenous plants from coastal remnants, propagating them, and
providing them to local revegetation projects, golf courses, institutional and
commercial landscapes, and homeowners

Demonstration nature strip and fence plantings outside Randwick Council
Community Nursery, using locally indigenous plants - highly visible, interesting,
evolving

Existence of some planted nature strips seems to result in more developing
nearby - living example, familiarity, acceptance and copying

May need guidance and assistance to maximise use of locally indigenous
plants



Nature strip plantings and Randwick Councill

Community Nursery



Resident nature strip plantings in Kingsford



Open space areas in Strathfield -
street trees, nature strips and parks

Original vegetation Sydney Turpentine-lronbark Forest

Strathfield Council Nursery, Alex Mackenzie - wealth of knowledge regarding locally
indigenous plants and propagation of plants for revegetation projects e.g. 15,000 plants of
42 locally indigenous species into the Cooks River Revegetation and Maintenance Project at
Freshwater Park; demonstration nature strip planting outside Nursery

Assessment of locally indigenous species to use as street trees, in nature strips and
in parks - UTS student projects

Street trees - specific requirements e.g. height (under powerlines), ability to withstand
pruning, structurally sound (strong branch attachments), clear trunk and canopy often
preferred (street visibility and shade), ability to tolerate compacted soils, reasonable
lifespan, ability to grow as isolated specimen tree etc.

Street tree trial methodology - multiple trees to be planted out in several different streets
in Strathfield and monitored systematically over time to evaluate performance

Nature strip plantings - specific requirements e.g. road visibility (low growing plants),
access to footpath and road (design issues), seasonal interest, simple designs etc.

Demonstration nature strip plantings - volunteer households in different streets



A role for locally indigenous plants in urban
forestry and urban greening

Urban forestry -

 Managing trees and forest resources (woody plants) in and
around urban areas for physiological, sociological, economic
and aesthetic benefits they provide - natural capital of city

o Canopy cover percentage of total land area

* Integrated approach to planning and management - based on
community values

Urban greening -

« All urban vegetation - grasses & ground covers, roof & wall
gardens, interior plantscapes, community gardens ...

« Plants growing in creative adaptations with built infrastructure



Current social attitudes towards nature

Love of & dependency on nature - wilderness dwellers
Renewal in nature - periodic contact with nature

Tamed nature - yards, high density camping grounds &
motorised outdoor recreation

Nature neutrals - comfortable in areas without nature

Nature haters - nature is messy, threatening and needs to be
controlled

“Plant blindness” - inability to notice plants and to recognise
their importance to biosphere and us

Is this increasing, with urbanisation & less contact with nature?









The benefits of the urban forest

Environmental & ecological

*  temperature modification - shade, evaporative cooling, saves energy (air-
conditioning), reduces urban heat island effect

* air quality improvement - interception of particles, gas absorption
*  carbon dioxide storage - trees store CO, as wood
*  stormwater and catchment benefits - tree canopies as “mini-reservoirs”

Aesthetic & visual
*  softening, privacy, seasonal interest, define spaces, attract wildlife etc.

Social, psychological & spiritual

*  restorative powers - a glimpse of green from “nearby nature”
*  reduction of aggression & crime

*  helping children with ADD & ADHD

*  building communities

Economic benefits to business
* increased property values , preferred retail and business premises


















Other Urban Green

Other places for plants in urban ecosystems -
*  Growing beyond natural ground/soil
*  In creative adaptations with built infrastructure

*  To overcome “plant blindness” i.e. inability to notice plants and to
recognise their importance to the biosphere and us

Roof gardens - with or without human access; multiple benefits
Vertical / wall gardens - multiple benefits

Interior plantscapes - indoor air quality (removal of Volatile Organic
Compounds, VOCs), human health and productivity

Community gardens - re-establish links with nature

Hydroponics - food production and growing systems












Urban biodiversity into the future

What we know now -

Urban biodiversity an important component of urban ecosystems and an
important consideration in urban planning and management

Achievements - some large areas retained, many remnants managed
Increasing resources to promote urban biodiversity - human and knowledge

Significant opportunities  to increase biodiversity in the “greening” that
accompanies urbanisation - parks, streets, schools and gardens

Sustainable city = healthy environment + healthy community of people

Urban biodiversity , as part of urban forestry and greening, contributes to both

What we need to do -

Promote the importance of urban biodiversity - get it on to agendas

|dentify opportunities to increase urban biodiversity - establish trial,
demonstration and educational sites

Research our urban biodiversity - local information to assist with better
management and to avoid mistakes



