
A Framework for Improving Ecological Connectivity 
in the City of Melbourne

Linking Nature in the City

The red-rumped parrot representing 

the tree-hollow using birds group.
What is ecological connectivity? Why is it important?

To guarantee their survival, species 
need to move through a landscape and 
access resources (e.g., food, shelter or 
suitable mates). The ability of landscape 
attributes such as vegetation patches 
and corridors to facilitate or impede 
species movement is referred to as 
ecological connectivity. 

Urban development often impedes the 
movement of animals across the landscape and 
between habitat patches, which can ultimately lead 
to species’ local extinction. The City of Melbourne 
is committed to protecting and enhancing its 
rich biodiversity through a suite of conservation 
actions and initiatives aimed at improving the habitat 
suitability and connectivity of the urban environment.

A team of urban researchers from RMIT University, the University of Melbourne and the University 
of Western Australia collaborated with the City of Melbourne to  measure ecological connectivity 
across the City. Together, we developed a simple framework to evaluate changes in connectivity 
for wildlife and target restoration activities. If applied more broadly, this framework enables 
benchmarking with other cities locally and around the world. 

Using GIS and existing data, a tool 
was developed that can be used to 
generate a connectivity index. It can be 
tailored to a single species or species 
group, allowing the framework to 
guide specific management actions 
for particular animals while remaining 
applicable to multiple species.

Insect pollinators – species where the 
adult stages depend on flowering 
vegetation as a food resource;

Aquatic insects – species dependent 
on waterbodies for larval life stages 
but that are also able to move 
overland as flying adults;

Amphibians – species that depend on 
waterbodies for reproduction and are 
limited in overland dispersal;

Reptiles – species that depend on 
adequate ground cover for refuge, 
including leaf litter, rocks and coarse 
woody debris;

How does the tool work?

The blue-banded bee representing the insect pollinator  group.

The Gould’s wattled bat representing 

the tree-hollow using bats group. 

A key consideration for maintaining biodiversity in urban 
spaces is the capacity for species to move across the landscape. 

Seven key groups of animals that 
share similar dispersal abilities 
and habitat requirements have 
been considered:

Woodland birds – species that depend 
on dense or complex mid-storey 
vegetation for nesting and resources;

Tree-hollow using birds – species 
that depend on tree hollows for 
reproduction, and fly above and below 
the tree canopy during the day;

Tree-hollow using bats – species that 
depend on tree hollows for refuge 
and reproduction, and move within or 
closely associated to the tree canopy 
during the night.

 



The first scenario shows how removing 
habitat for a road development can 
have varying effects on functional 
connectivity, depending on the habitat 
requirements for each animal group. 

The second scenario demonstrates 
how functional connectivity could be 
improved by adding street trees and 
mid-storey vegetation to act as stepping 
stones between parks and waterways.

A. Habitat    
is mapped 
in green

An example 
of how it 
works for 
amphibian 
habitat

B. Amphibian 
habitat is buffered 
by 500m. This is 
different for each 
species group.

C. Barriers (tall buildings, 
wide roads, railways) are 
overlaid and connected 
areas identified

D. Remaining amphibian 
habitat is classified into 
connected patches of the 
same colour. The different 
colours show that these 
patches are unconnected.

The superb fairywren representing the 

woodland birds group.

The eastern blue-tongued lizard representing the 
reptiles group.

Using the framework as a habitat planning tool

Based on current data, the City 
of Melbourne is relatively well 
connected for insect pollinators, 
aquatic insects, woodland birds 
and tree-hollow using bats and 
birds. Habitat that could be used by 
reptiles and amphibians is less well 
connected.

RESULTS

ROAD DEVELOPMENT

ADDING HABITAT CORRIDORS

An important use of this framework 
is as a planning tool. 

This could be for deciding on the 
best place to position new garden 
beds, measuring the potential 
impact of a proposed development, 
or comparing the City of Melbourne 
to other municipalities, both 
regionally and globally.

The tool can be applied to scenarios 
that could either remove or add 
habitat, by calculating consequent 
connectivity for each animal group. 
Two example scenarios were assessed 
to demonstrate this.

Adding canopy cover to a selection 
of roads within the City of Melbourne 
could dramatically improve connectivity 
for several key animal groups, especially 
those species which rely on trees for 
foraging, resting and reproduction 
such as bats and birds. These corridors 
of vegetation have the potential to 
connect the Royal Botanic Gardens with 
Royal Park via waterways.

Image credits: Page 1 - parrot photo courtesy 
of Rodger Scott, bee photo by Luis Mata, bat 
photo courtesy of Ryan Francis. Page 2 - blue 
skimmer photo by Luis Mata, lizard photo by 
Kazredracer - Flickr, Creative Commons, bird 
photo by Patrick K - Flickr, Creative Commons, 
frog photo by Kirsten Parris.

Kirk H, Threlfall C, Soanes K, Ramalho CE, Parris 
K, Amati M, Bekessy SA, Mata L. (2018) Linking 
Nature in the City: A framework for improving 
ecological connectivity across the City of 
Melbourne. Report prepared for the City of 
Melbourne 

The report

The blue skimmer 

representing the 

aquatic insects  group.

The spotted marsh frog representing the 

amphibians group.
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