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Global Urban Biodiversity

A Cities support a substantial proportion of the
worl dos bl odi versity

i >20% of the worl dos bird
I >5% of the wspeciedos pl ant

A Density of bird and plant species (# of spp
/km?) has declined substantially:

I only 8% of native bird and 25% of native plant

species are currently present compared with non-
urban estimates.
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A Cities have extinction debts that are likely to
be paid in the near future.
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To retain urban biodiversity:

A Stop destroying and degrading remnant
habitats as cities expand

However, we canot Crea
habitat. SO we need to:
A Manage existing remnant habitats better

A Create new habitat in areas not currently
managed for biodiversity

This means Iintegrating habitat into existing
urban land use = reconciliation ecology



Key Question

Can we use green infrastructure
to Improve urban biodiversity?

A Green infrastructure is the network of
natural and designed vegetation elements
within our cities and towns, in both public
and private domains



Forest remnants

Streetscapes

Green roofs

Golf courses

Residential gardens
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Example 1.

A Using existing green
Infrastructure to Improve
biodiversity outcomes?

Example 2:

A Creating biodiversity
habitat where there was
none previously




Example 1: Ecosystem services from large
urban green spaces: the biodiversity and
carbon benefit of urban golf  courses

Investigators: Dr Stephen Livesley, Dr Nick Williams, Prof Nigel
Stork, Dr Amy Hahs, Dr Caragh Threlfall, Dr Ken  Walker

Students: Alessandro Ossola , Luis Mata, Jess Mackie, Lee
Wilson, Jarvis Mihsill , Virginia Harris

Research Assistants: Alessandro Ossola, Jess Mackie, Jarvis
Mihsill , Virginia Harris, Luis Mata



http://www.arc.gov.au/default.htm
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A 13 neighbourhoods
A Age = 5-110 years

A Management regime i
vegetation structure
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In each plot we measured: |

ABiomass
AUnderstorey Volume
(Structural complexity)
AFloristic composition
A% Indigenous sp.
ATree DBH
ATree Density
A# of large native trees game

A% Impervious surface
(landscape)
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Understorey volume across urban

green space types
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Link between vegetation, biodiversity

and ecosystem services

Bees S Birds
A Pollinators 75 445 A Seed dispersal,

A Sensitive to insect pest
disturbance control
A Sensitive to
change
Beetles and Bugs Bats
A Insect pest i | A Insect pest
control - x control

(predators)



http://www.birdsinbackyards.net/sites/www.birdsinbackyards.net/files/factsheets/images/hero/img_4175_flamerobin_better.jpg

Invertebrate Surveys

A Targeting bees, bugs and beetles
A Daytime and night time sampling
A Repeated in summer and spring 2012




A Collected over 40,000
beetles in light traps

A 197 morpho-species

A Most abundant families
were Carabidae,
Scarabaeidae and
Hydrophilidae

:l

HVdroohllldae | " """"'_'."Carabll'dae | Scarabaeldae
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Beetles (Coleptera)
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A Collected 9500 bugs in
sweep nets & light traps

A 119 species

A Most abundant species
were herbivores, predatory
bugs appear to be sensitive
to site conditions

Mutusca sp



Average Bug Abundance

(individuals per plot)
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A ~2000 native species in
Australia

A >150 species in
Melbourne

A Apis melifera introduced

A Essential for plant
pollination

A No Australian urban bee
ecology studies to date




Bee Species Richness
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A 19 species: Colletids, |
Halictids, Megachilids and
Apis

A Halictidae: most abundant
and widespread

o Tr as hDbetaase of Kummmime
their short, pointed tongue SSRGS

A Colletidae: Specialised
short, broad tongued bees
were the least widespread .

Photos: Ken Walker & WA — .
Museum Colletid i broad tip
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Bee Communities

ANOSIM p<0.01

Green Space

O Golf Course
B Residential
/N Urban Parks

Stress 0.2

0.0 0.5
NINMD<1
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A Bee community changed
based on:

o Floristics
0 Vegetation structure

A The most diverse
communities & specialised
species found in older,
native parks and golf
courses




Birds:

I 3 repeat, early morning
surveys in Spring/Summer
I Used stopping rules to

survey areas of different
sizes

Bats:

I Ultrasonic recording for

multiple nights W
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Birds Species Richness

A Recorded 106 species
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% A 60 species in one golf course
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A We recorded 24,000 bat calls from 14 species

A Bats in every course, park and yard i some golf
courses had 10 bat species

Average Bat Species Richness
HH
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Insect-eating Bat Sp. Activity
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Modelling

A To understand the effect of vegetation
management on bird and bat communities, we
firtted gener al i s e dusing
highest ranked of 7 vegetation variables.

A Ranked by Akaike Information Criterion
corrected for small sample size (AlCc).

AAllanalyseswer e conducbded
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Bat Activity

Bat Species Richness
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Vegetation is
influencing
bat richness
and activity
through
insect
abundance

More
vegetation =
> insect
density &
diversity = >
bat diversity
and foraging
activity



A Large urban green spaces,
particularly golf courses, e o S
nave high biodiversity value | SS———-—--.

A But this varies with
vegetation management ek

A Results provides information St
about how to modify green [

Infrastructure to improve
biodiversity

A Urban recreation and A
biodiversity conservation are ==
compatible |




Summary: Greater vegetation
structure = more biodiversity
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Example 2: Invertebrate Biodiversity
on Mel bourneos Green

Investigators: Dr Nick Williams, Dr Caragh Threlfall, Dr Briony
Norton, Dr Ken Walker

Students : Jacinda Murphy

=W Melbourne
RS Water
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