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Abstract

The Indigenous Ecosystem Corridors and Nodes Project (IEC+N) was launched in 2016 by the International 
Union of Architects (UIA) and the International Federation of Landscape Architects (IFLA). IEC+N aligns with 
‘designing for connectivity’ as a critical component of Biodiversity Inclusive Design (BID), and responsiveness 
to the biodiversity emergency. One of the aims of IEC+N is to advocate for architects, landscape architects, and 
allied professionals to purposefully adopt design strategies and practices that enable species to freely move 
through urban landscapes and beyond. Designing for connectivity encourages the mindful curation of mobility 
pathways for biodiversity in conjunction with the creation of high-quality habitat nodes. This note aims to empower 
designers to design for connectivity by identifying practical strategies to create ‘corridors’ and high-quality ‘nodes’ 
for biodiversity within the built environment. Readers of this note will 1) learn foundational concepts of ‘ecological 
connectivity’ and how it supports urban biodiversity, 2) understand three key dimensions fundamental to ‘designing 
for connectivity’ and 3) access practical strategies to deliver Indigenous Ecosystem Corridors and Nodes. 

Keywords: biodiversity, urban-greening, rewilding, multi-species design, Biodiversity Inclusive Design (BID),  
biodiversity sensitive urban design
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Background – Biodiversity and 
the built environment 

The Australian Architects Declare Climate & 
Biodiversity Emergency network urges architects and 
allied professionals to deliver built projects ‘to create 
architecture and urbanism that has a more positive 
impact on the world around us’ (Australian Architects 
Declare n.d.). Recognising the interdependence and 
interconnection of human and non-human life and the 
critical role biodiversity plays in creating liveable built 
environments, architects have an implicit responsibility 
to design in ways that will enable species long-term 
survival.

Sustaining the long-term survival and viability of 
biodiversity requires supporting the ability of species 
to move across the landscape (Taylor et al. 1993). 
Species mobility allows wildlife to access resources 
(ie food, water, shelter), disperse and maintain the 
genetic diversity of species populations (Taylor et al. 
1993, Rudnick et al. 2012). Even plants rely on the 
free movement of wind, water or wildlife to disperse 
pollen and seeds (Nathan et al. 2008). Species mobility 
facilitates energy exchange across different ecosystems 
by shifting nutrients and beneficial microbes (Earl and 
Zollner 2017; Rudnick et al. 2012). 

Built environments profoundly modify the ecosystems 
in which they are situated (Pickett et al. 2011). The 
hard, impermeable surfaces of urban and suburban 
landscapes alter microclimates. Rivers are re-routed, 
land is cleared, and soil compressed to provide 
space and material resources for buildings and their 
supporting infrastructure. The built environment 
fragments the landscape, reducing ecosystems into 
isolated habitat patches that act like islands (Hilty et al. 
2012). These alterations disrupt landscape connectivity, 
hampering species’ movement and modifying their 
behaviour. The built environment introduces barriers 
such as roads, light, noise, built structures (ie buildings) 
and land use intensity that exacerbate impacts on 
biodiversity (Kirk et al. 2022). 

The spatial distribution of barriers can permanently 
alter species diversity and composition within urban 
areas. Fine scale changes can result in the decline of 
native species richness while invasive species increase 
(McKinney and Lockwood 2001; McKinney 2008). 

Unable to overcome barriers, less-mobile species 
begin to disappear leaving behind those that can adapt 
to novel resources offered by urban areas. Many of 
these species are territorial and aggressive, leading 
to further biodiversity decline. The noisy miner, a 
native Australian bird, provides a clear example of this 
phenomenon. In defending their territory, noisy miners 
drive out smaller, more vulnerable birds such as scarlet 
honeyeaters, brown honeyeaters, and eastern spinebills 
(Stone 2022). Noisy miners’ competitive dominance is 
facilitated by the sparse canopy cover present in urban 
environments. 

Biodiversity often concentrates in resource-
rich nodes further emphasising the importance 
of facilitating clear passage across the 
fragmented urban landscapes. 

Planners have a clear role to play in delivering 
connected urban landscapes within the broad-scale 
patterns of the city. Architects, landscape architects, 
urban designers and engineers can also intentionally 
design to increase connectivity. This entails careful 
consideration of the pathways currently available and 
those missing at every scale of the urban landscape. 
However, ‘for many building industry professionals, 
the world of ecology and living systems can seem 
dauntingly complex’ (Mang and Reed 2015: 8).

Designing for connectivity is a valuable skill for 
architects, landscape architects and urban designers. 
One of the fundamental principles of Biodiversity 
Inclusive Design (BID), designing for connectivity 
requires design professionals to learn related 
ecological concepts to facilitate productive collaboration 
with experts (Hernandez-Santin et al. 2022). It also 
requires gaining skills and knowing design strategies 
that promote ecological connectivity. This note presents 
information to support designing for connectivity 
organised in three overarching sections that: 

1.	 Define ecological connectivity and its role in BID.

2.	 Describe three dimensions relevant to designing  
for connectivity: spatial, structural, temporal.

3.	 Identify four ‘designing for connectivity’ strategies: 
being locally attuned and responsive, facilitating 
species movement, creating high-quality habitat 
nodes and being culturally respectful. 
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Ecological connectivity and its 
role in Biodiversity Inclusive 
Design (BID)

Ecological connectivity is a measure of landscape 
continuity, defined by the degree to which genes, 
species and natural processes can flow across the 
landscape without encountering obstacles (Hilty et al. 
2012; Taylor et al. 1993). Connectivity implies that the 
resources essential for a species’ survival are available 
and accessible via pathways that allow unrestricted 
movement. The more fragmented a landscape is, the 
more important these pathways become. 

Ecological corridors are the ‘roads’ and 
‘highways’ for non-humans. An ecological 
corridor provides a route that facilitates 
species’ movement between two ecologically 
diverse areas, or nodes (Hilty et al. 2012).   

Synonyms include wildlife corridors, biological corridors,  
conservation corridors, landscape corridors and more. 
While nuances differentiate each term, they all describe 
pathways that enable species movement and dispersal 
across fragmented landscapes. In conservation science,  
ecological corridors are a popular strategy for connecting 
two or more protected areas and remnant habitats. 

Figure 1. Elements and corridor typologies of an Urban Ecological Network. Drawing by Bethany Kiss. (Source: Authors)
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Corridors are becoming a popular planning strategy 
to support biodiversity within urban areas, where 
biodiversity-rich nodes might include wetlands, lakes, 
remnant habitat patches and golf courses (Hilty et 
al. 2012; Kirk et al. 2023; Kirk et al. 2018). In urban 
areas, ecological corridors might include streetscapes, 
riverways and even small parks or gardens. Depending 
on their characteristics, ecological corridors can be 
categorised as: linear corridors, steppingstones or 
landscape corridors (Figure 1). The combination of 
multiple corridors delivers an ecological ‘transport 
network’ of interconnected available pathways between 
existing nodes. As such, ecological connectivity is 
mediated by the structure of the urban matrix and the 
ecological ‘transport’ network within it.  

Connectivity is also species-specific (Hilty et al. 2012; 
NatureServe 2023). Species have different physical 
characteristics, ecological requirements (habitat, 
resources) and movement capabilities that define how 
far they can travel and what comprises a barrier to 
their movement. Built environments introduce physical 
barriers that prevent species’ movement between 
nodes even when the distance separating them is below 
a species dispersal distance (Kirk et al. 2022; Shepard 
et al. 2007). A species’ mobility strategy – walking, 
hopping, swimming or flying – makes them resilient  

Figure 2. Birds-eye view of the Pasadena Biodiversity corridor. (Image: Don Brice Photography and Outerspace Studios)

to some barriers and vulnerable to others. For example, 
roads and traffic intensity present more challenging 
barriers for non-flying organisms like frogs, reptiles 
and many mammals (Charry and Jones 2009). These 
obvious examples highlight that there is not one-size-
fits-all strategy for connectivity. 

Linear corridors provide the most straightforward way 
of connecting habitats. A linear corridor has the same 
characteristics as the remnant habitats it connects, 
offering a continuous ‘natural highway’. The Pasadena 
Biodiversity Corridor in Kaurna Country, South Australia,  
shows how designers can retrofit an urban area into a 
wildlife corridor achieving multiple benefits for non-
human and human inhabitants. This project de-culverts 
a stormwater drain restoring natural flows and supplies 
water for vegetation and wildlife through the creation of 
a series of ephemeral ponds and swales that link three 
green reserves (Green Adelaide 2022). The previous 
monoculture landscaping has been structurally 
enhanced and enriched with water-sensitive plants, 
an understorey and a more diverse native plant palette 
creating multiple niches and resources for wildlife. 
Strategies such as this serve as guides for residents 
within the area to adopt similar planting palettes in 
their gardens. 
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Figure 3. Pasadena Biodiversity Corridor. A diverse palette  
of understorey planting offers multiple niches and varied 
resources. (Image: Don Brice Photography and Outerspace 
Studios)

Figure 4. Pasadena Biodiversity Corridor. Water-sensitive  
urban design features create access to water and microclimates  
that benefit non-human and human inhabitants.  
(Image: Don Brice Photography and Outerspace Studios)

The pitfalls of connectivity
Creating natural corridors for local biodiversity is not 
without risk. Well-known risks include the spread of 
unwanted species, fire and predators (Haddad et al. 
2014; Ogden 2015). While pathways can be used by 
invasive species, Haddad et al. (2014) found no evidence 
that ecological corridors significantly increase their 
presence. Corridors are also effective pathways for 
predators, enabling them to move more quickly, and 
potentially increasing the potential for predator-prey 
encounters (Dickie et al. 2020). An example of this is 
the Toowoomba bypass, Queensland, where animal 
crossings are most frequently used by feral cats, wild 
dogs and foxes (Daly and Sanders 2021). The potential 
risks of ecological corridors are currently under-
researched but there is no known case study where the 
negative impacts outweigh the benefits (Ogden 2015). 

Awareness of these risks should not detract from the 
critical need cities have for interconnected natural 
landscapes. In fact, being aware of the risks, can 
help design more successful solutions to support the 
movement of more vulnerable species. For instance, 
integrating many stopping points and potential shelters 
can give refuge and protection to prey species as they 
move across the landscape. Additionally, planning 
multiple ecological corridors provides a ‘connectivity 
redundancy’, allowing species multiple pathways to 
choose from while reducing predation opportunities. 
These and other examples constitute design responses 
emerging from careful consideration on how to design 
for connectivity. 

Designing for connectivity

Designing for connectivity is the intentional act of 
designing and delivering ‘highways’ for local flora 
and fauna. Connectivity is simultaneously dependent 
on landscape structure and responsive to the 
characteristics and behaviour of individual species.  
At a species-specific level, the iterative design process 
for connectivity requires mindful consideration of how 
species move, the existing barriers to that movement 
and enablers for connectivity. Natural and built features 
within the urban landscape can be adapted to enable 
species movement (Figure 3). 

Figure 5. Integrating connectivity thinking into the iterative 
design cycle. (Source: Authors)
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Connectivity is a multi-dimension and multi-scale 
concept. There are three key dimensions that influence 
ecological connectedness: structural, spatial and 
temporal (Figure 7 and 8). Each dimension is multi-
scalar as it expands from micro- to macro-levels (ie 
from wall, to garden, to streets, to neighbourhoods, 
to local councils). For macro-scale ambitions to 
be realised, micro-scale connectivity must also be 
enacted. In a well-connected habitat, the resources 
available for a particular species coincide across 
all dimensions. The following sections discuss how 
species-specific requirements influence decisions to 
design for connectivity as well as providing examples of 
how considerations at each scale can occur in practice. 

Structural dimension 
Pathways for species movement occur at more than 
one habitat layer. A three-dimensional cross-section  
of a habitat has five broad layers: soil, ground cover, 
mid-story, canopy cover and the air layer above the 
canopy. Each of these layers can act as separate 
‘highways’ catering to different kinds of species.  
Some organisms depend solely on the soil while  
others consistently move through the air.

A biodiversity connectivity study in Melbourne by Kirk 
et al. (2018) identified seven different species groups 
or biodiversity communities. Each group has different 
habitat needs which affect connectivity considerations 
(Table 1). While this is not a definitive list, it highlights 
how different biodiversity communities may rely on one 
layer more than another. Reptiles and amphibians are 
more dependent on the ground level while woodland 
birds rely on canopy cover. Tree-hollow using birds and 
bats need old trees with hollows to nest in but can fly 
above the tree canopy in search of resources. This has 
implications for what built features will act as a barrier 
to, or facilitator of, movement. 

Understanding the structural needs of particular 
species within a landscape is fundamental to designing 
connectivity pathways for each structural layer. For 
instance at mid-storey level, tree-hollow using birds 
require refuge for roosting and nesting. This need could 
be catered for by design practices that retain hollow-
bearing trees and incorporate artificially made hollows 
(Goldingay and Stevens 2009). Artificial refuges that 
are tailored to the specific functional requirements of 
targets species are important in restoring lost habitat 
(Cowan et al. 2021). For example, nesting boxes for 
small gliders and small parrots have small diameter 
entries that prevent access by larger tree-hollow users, 
such as bats and possums (Goldingay et al. 2020). Other 
aspects that influence which species take up residence 

in a nesting box include the orientation and shape and 
location of entry, texture, materials and tree species on 
which the nest is situated (Cowan et al. 2021; Lawton 
et al. 2022). Some designers are taking a proactive 
approach in this area. For example, a group at the 
University of Melbourne are testing the effectiveness 
of 3D-printed tree hollows designed specifically for the 
Powerful Owl (Parker et al. 2022). This innovative effort 
exemplifies how targeted design can create suitable 
habitats for endangered species.

Figure 6. View of One Central Park, Chippendale, Sydney. 
Design architect: Ateliers Jean Nouvel - Collaborating 
architect: PTW Architects. Green Walls: Patrick Blanc.  
(Image: Jane Toner)

Once in-situ ecological requirements of a species 
are understood, designers can evaluate if site 
characteristics meet species’ connectivity needs.  
A green roof might remain unreachable for some 
species where there are no vertical pathways stepping 
up the building. Even for flying organisms, green roofs 
high above the landscape may be outside of their 
movement range (Lepczyk et al. 2017). For example, 
a productive green roof (food produce) on an 8-storey 
building was inaccessible for Australian Native Bees 
but recorded European honeybees (Berthon 2022). 
Integrating green walls as vertical steppingstones  
that connect the ground level with a roof garden  
can potentially resolve this barrier to connectivity.  
A well-known and well-regarded example of vertical 
connectivity is One Central Park building in Sydney 
where vegetated balconies offer opportunities for birds, 
butterflies and other insects to find food and refuge at 
high altitudes (Narwal 2022) (Figure 6). 
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Biodiversity groups Ecological dependencies Applicable building types

Amphibians ·· Access to waterbodies 
·· Waterbodies protected by a buffer area
·· Early life stages are entirely confined  

to aquatic environments
·· Adults have a limited ability to remain 

outside aquatic environments
·· Access to starlight
·· Key layers: water, ground cover

·· Integrate raingardens, wetlands, water 
features, etc

·· Frog hotels and havens designed for 
specific species’ needs

·· Buffer areas planted with reeds and 
rushes for protection

·· Consider connectivity between nearby 
waterbodies

·· Avoid artificial lighting

Aquatic insects ·· Suitable waterbodies, particularly in the 
early stages of life

·· Access to starlight
·· Key layers: water, ground cover

·· Diversity of aquatic and terrestrial  
micro-habitats

·· Avoid artificial lighting

Insect pollinators ·· Flowering resources
·· Food plants for juvenile stage 
·· Suitable nesting sites
·· Access to starlight
·· Key layers: all layers

·· Plant selection to consider nectar 
diversity, flowering seasonality and which 
species might benefit from different 
plants

·· Insect hotels with diversity of insect scale 
holes and insect-friendly materials

·· Avoid artificial lighting (Hunter and 
Hunter, 2008)

Reptiles ·· Groundcover and organic litter for refuge
·· Access to sunlight
·· Shallow water sources
·· Key layers: soil, groundcover

·· Plant native grasses and ground cover
·· Integrate ‘sun-basking’ rocks, logs and 

large pieces of bark to hide under

Tree-hollow using 
(micro) bats

·· Tree hollows for safe, dry refuge during 
daylight hours

·· Dark night skies
·· Key layers: mid-storey, canopy, air

·· Integrate artificial hollows (roost and 
nest boxes) designed with consideration 
for the particular species’ needs  
ie size, shape, position, entrance location 
(Goldingay and Stevens, 2009)

·· Refer to Bat Conservation International 
designs (Further resources)

·· Avoid artificial lighting

Tree-hollow  
using birds

·· Tree hollows for nesting and shelter
·· Note: tree hollows usually form in trees 

that are 80 – 120 years old
·· Key layers: mid-storey, canopy, air

·· Integrate artificial hollows (roost and 
nest boxes) designed with consideration 
for the particular species’ needs ie 
size, shape, position, entrance location 
(Goldingay and Stevens, 2009; Lawton  
et al., 2022)

·· Avoid artificial lighting

Woodland birds ·· Mid-story vegetation to nest, find food 
resources and hide from predators

·· Key layers: mid-storey, canopy, air

·· Indigenous and native plant selection
·· Retain coarse woody debris (Walsh et al., 

2023)

Table 1. Seven biodiversity groups in Melbourne. Biodiversity group allocation based on Kirk et al. 2018.
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Spatial dimension 
Pathways can be long or short depending on the 
species they are catering for. Every species has 
different mobility capabilities and behaviours, dispersal 
mechanisms and dispersal distances, which influence 
the relevant design dimension for connectivity.  
For highly mobile species, like migratory shorebirds, 
large scale regional pathways are necessary to facilitate 
their migration (Commonwealth of Australia 2017). 
For less mobile species, like superb fairy wrens, 
connectivity acts at smaller dimensions. 

Designers who know the dispersal mechanisms 
and distances of their non-human stakeholders 
can prioritise the scale of pathways that need to be 
addressed (see Figure 7). For example, a peregrine 
falcon can maintain a territory of 20-30km2 (Australian 
Museum, 2019) while a growling grass frog might take 
a day to hop one kilometre between two water bodies 
(DCCEEW n.d.). Optimising connectivity opportunities 
for these two species might require a focus on regional 
scale and neighbourhood scale respectively.  

Figure 7. Structural and spatial connectivity. Drawing by Bethany Kiss. (Source: Authors)
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A family of superb fairywrens conducts their foraging 
and social activities within a territory of half a hectare 
(Adams 2015), equivalent to about 10 private gardens. 
At an even smaller scale, small invertebrates and soil 
micro-organisms might stay within the same garden 
their whole life. While these examples represent a few 
different species from different biodiversity groups 
(amphibians, birds, invertebrates), it should be noted 
that there can be large differences between different 
species within the same group. As a highly mobile frog, 
the aforementioned growling grass frog, surpasses the 
dispersal distance for many frog species.

Adulthood marks a spike in the mobility of most 
species. For some, this is a response to natural 
dispersal strategies to establish new territories, 
while for others it is a response to physical changes 
experienced across their life cycle. For example, when 
male superb fairy wrens reach maturity they move to a 
neighbouring area, avoiding competition for limited food 
resources and maintaining genetic diversity. Conversely, 
other taxonomic groups, such as amphibians, undergo 
dramatic transformations between their juvenile and 
adult forms, each with vastly different mobility needs. 
It is important to note that mobility capabilities and 
behaviours are as diverse as life itself. 

To design for connectivity at micro-scales, think about 
your dining and grocery shopping habits. How far 
do you go to get your food? Do you regularly go to a 
restaurant or market store that is more than one hour 
from your house or workplace? Most people get their 
groceries from the closest markets and will regularly 
go to the same coffee shops and restaurants close by. 
Animals do the same. Regardless of the maximum 
dispersal distance for a species, movement is more 
frequent where there are many steppingstones in 
close proximity. For example, urban birds move more 
frequently when the travel distance is ~10m (Silva et 
al. 2020). This results in healthier populations that 
are genetically diverse. Design decisions made by 
architects and landscape architects can facilitate or 
hinder the ability of species to find resources and in 

return pollinate plants. Within the project boundary, 
architects and allied professionals can intentionally 
integrate the resources a species needs to survive 
and create clear linkages between their ‘home’ and 
‘supermarkets’. 

Temporal dimensions 
Pathways can also be rendered inaccessible depending 
on temporal changes in the landscape. The ecological 
requirements of a species may change over their 
lifecycle (ie frogs and butterflies), or relate to their 
foraging habits, habitat preferences and peak times 
of activity (ie diurnal or nocturnal species). Resources 
offered within a landscape vary between day and night, 
seasonally, or even over cycles of multiple years, such 
as La Nina and El Nino. 

Just like when people encounter a flooded road, 
temporal environmental changes can render 
biodiversity pathways temporarily inaccessible. Imagine 
that you are a woodland bird living in the suburbs of 
Canberra. Your preferred habitat has evergreen trees 
that offer food and refuge all year round, but now you 
are in the suburbs. A series of parks and streets with 
continuous canopy cover enables you to move freely 
between your favourite roosts, but 50% or more of the 
trees are exotic (Brack and Schirmer 2020) and lose 
their leaves over the cold season. As exotics lose their 
leaves, the refuge they offer is diminished and your 
habitat becomes temporally disconnected. Similarly 
for pollinators dependent on flowering vegetation, 
landscapes dominated by Spring flowering plants can 
pose a challenge to survival once flowering season 
ends (Figure 8). 

To design for temporal connectivity, architects and 
allied professionals should actively reflect on resource 
availability and how it varies over time. Are the species 
I am designing for active during the day or at night? Are 
there available pathways all year round? Do the plants 
that I am incorporating into my building or garden offer 
food, shelter or resources for local biodiversity? 

Figure 8. Temporal connectivity (seasonal). Drawing by Bethany Kiss. (Source: Authors)



Environment – ISSUE 03 NOVEMBER 2023
10

Strategies to design for  
connectivity: The IEC+N lens

It is not enough to protect the species that remain 
within urban landscapes, we also need to invite 
nature to return (Mata et al. 2020). Connectivity 
offers opportunities to support the survival of urban 
biodiversity while enabling re-colonisation by locally 
extinct species. 

Designing for connectivity is an ambitious 
practice-led response that requires designers 
to simultaneously think about landscape-
level structural patterns and species-specific 
characteristics and behaviours.    

Designers should mindfully incorporate the types of 
resources and structures that each species needs to 
survive from micro- to macro-spatial scales, designing 
in three dimensions (structural dimension) and 
considering temporal variations. As such, strategies 
to design for connectivity require the integration of 
bespoke solutions adapted to the specific requirements 
and abilities of individual species or biodiversity 
communities. 

This section proposes a series of recommendations 
and strategies to design for connectivity. Responding 
to the call posed by the IEC+N Project (see IFLA and 
UIA 2019 for project launch statement), the section is 
arranged around four key elements that architects, 
landscape architects and allied professionals should 
design for: [indigenous] Ecosystem, Corridors, Nodes 
and Culturally respectful practice. 

Note: The IEC+N project was launched within a 
European context where the term ‘indigenous’ 
referred to species, habitats and ecosystems native 
to a particular place. The intention being to advocate 
for hyper-local responses. In Australia, the term 
indigenous or Indigenous has different meanings: 
indigenous (lower case) to describe locally native 
species or ecosystems and the capitalised form 
‘Indigenous Australians’ has been used as a broad  
term referring to First Nations peoples.

[indigenous] Ecosystem – Be locally 
attuned and responsive
Biodiversity Inclusive Design (BID) is inherently a 
place-based design process (Hernandez-Santin et al. 
2022). BID encourages designers to learn about the 
ecosystems that once existed in a project’s location and 
the changes through time. BID is an invitation for built 
environment practitioners to collaborate with ecologists 
and use their learnings to foster biodiversity within 
urban areas. 

Good design recognises the history of a place 
and interweaves its story into the future.     

An ecological understanding of living systems is 
fundamental (Mang and Reed 2015), as is exploring the 
past, present and future roles of individual projects and 
their potential to regenerate biodiversity. For example, 
the Mon Repos Turtle Centre, Queensland (refer cover 
image), is a research and environmental education 
and conservation centre for loggerhead turtles (see 
Thomson 2020). Recently redeveloped, the architects of 
Kirk Studio reorganised the built structures to respond 

Figure 9. People participating in a turtle encounter at Mon Repos Conservation Park.  
(Image: © Tourism and Events Queensland)
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to place (Figure 9). The carpark along the foreshore 
was relocated with the land returned to sand dunes, 
providing refuge for turtles looking for suitable nesting 
grounds. This project also offers lessons on minimising 
impacts during construction and post-occupancy 
phases of design by scheduling construction activities 
around the turtles’ lifecycle and eliminating light 
pollution. The latter strategy is of vital importance as 
turtles use moonlight to orient themselves towards the 
sea and bright lights near beaches can disorient turtles 
causing them to move inland rather than head towards 

the ocean (Silva et al. 2017). Bright lights also reduce 
nesting success and lead to higher predation (Silva 
et al. 2017). The architects showcased what careful 
consideration of the place for its non-human users  
can achieve in both design and construction. 

Key activities for architects and allied professionals  
to incorporate connectivity as a place-based response 
include researching, mapping, creating connections 
and planning for change (Table 2).

 

Table 2. Recommendations to incorporate connectivity as a place-based response by considering long-term temporal 
dimensions. Recommendations can be completed directly by the design team or by engaging biodiversity consultants. 
Collaborative pathways are recommended. 

Temporal 
dimension

Design activity Recommendations

PAST Researching ·· Identify and understand key ecological patterns and processes within the site 
and its surroundings.

·· Gather information on biodiversity and key species. Look for resources with 
First Nations peoples, local council, local environmental community groups, 
and species’ profiles by reputable science communication outlets such as 
Bird Life Australia, Atlas of Living Australia, state government websites, etc. 

·· Identify species that have been displaced (which species used to live here but 
are not here anymore?).

PRESENT Mapping In relation to your site, identify and map:
·· Species presence and distribution on the site and nearby surrounding area.
·· Biodiversity-rich nodes – remnant habitats, conservation areas, and parks  

with high levels of biodiversity.
·· Existing pathways for movement – linear corridors, landscape corridors, and 

steppingstones, along with formal and informal green spaces that contribute 
to the ecological network.

·· Existing barriers that prevent species movement – roads, fences, light, noise, 
land-use intensity (ie traffic, busy parks, etc).

·· Flows of, and barriers to, ecological processes – water cycle, soil cycle. 
Compare with ecological processes of the past (what is missing?).

·· Potential for species movement at spatial, structural and temporal dimensions.

Creating 
connections 

·· Identify opportunities to create connectivity.
·· Determine key species or biological communities to design for.
·· Establish the role the site might play in enhancing ecological networks (is 

your project a steppingstone or a linear corridor?).

FUTURE Planning for 
change 

·· Consider the impacts of climate change. This may include selecting a 
planting palette with species adapted to future climate conditions and zoning 
the land in response to environmental risks (ie flooding, fire, etc). 

·· Allow for adaptation.
·· Practice multifunctional design. 
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Corridors – Facilitate species movement
Architects and allied professionals should explore 
opportunities to remove barriers preventing species’ 
movement and to integrate corridors that facilitate  
their dispersal. Garden House, in Western Port, Victoria, 
offers an example of how barriers can be removed by 
touching the earth lightly (see Dodd 2015; Baracco and 
Wright 2014). Designed by Barraco and Wright, this 
holiday home has a raised wooden platform ‘covered  
by a transparent ‘shed’, the interior perimeter ‘veranda’ 
is garden space’ (Baracco and Wright 2014). By 
opting for a raised platform, the architects retain the 
topography and continuity of the site allowing water and 
ground-dwelling creatures to flow across the landscape 
with minimal interruption (Figure 10). Another way to 
promote flow is to remove physical barriers that restrict 
access. Removing picket fences, integrating wildlife 
doors, and opting for living or permeable fences are 
examples of small-scale strategies that can strengthen 
larger-scale ecological networks. 

Designers can integrate living and non-living 
infrastructure that facilitates species movement. 
Corridors delivered through living infrastructure 
include formally designed streetscapes, road median 
strips, drainage lines (vegetated swales), vegetated 
biodiversity bridges and informal green spaces such 
as vacant lots, nature strips and vegetation on railway 
verges. Informal green spaces are critical in delivering 

Figure 10. Garden House by Baracco and Wright Architects depicting a transparent tent-like structure with an elevated wooden 
platform on the inside. (Image: Rory Gardiner)

an interconnected ecological network in the city 
(Rupprecht et al. 2015; Rudd et al. 2002). Non-living 
infrastructure can also support species’ movement 
(eg tension cables, biodiversity bridges and tunnels). 
While some structures can help multiple species 
simultaneously (ie large natural bridges and tunnels), 
others use bespoke solutions designed with species 
characteristics and preferences in mind (Figure 12). 
Examples of this include a bridge constructed along 
the overland migration route of red crabs on Christmas 
Island which uses a mesh that allows crabs to climb  
up and over a road (Standen 2017) and tunnels for frogs 
and other reptiles like those installed in Cape Town, 
South Africa to reduce road mortality (Woltz 2008; 
TMKsouth 2021). Awareness of successful solutions 
can help designers identify those that can feasibly be 
integrated into their projects. 

Synergy between micro- and macro-scales of 
connectivity is critical. Local governments across 
Australia provide resources to support design for 
connectivity. For example, many Victorian councils 
are associated with the ‘Gardens for Wildlife’ initiative 
which positions individual gardens as habitats and 
steppingstones for local flora and fauna (Gardens for 
Wildlife Victoria 2021). Councils associated with the 
program offer resources to support the design and 
delivery of wildlife havens. 
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Figure 11. Garden House by Baracco and Wright Architects site plan. The house is located in a space within the property that 
was vacant and where water accumulated. Raised stilts allow for ongoing continuity of the landscape at a site scale.  
(Image: Baracco and Wright Architects)

Figure 12. Wildlife bridge. (Image: Brisbane City Council) Figure 13. Red crab migration across a road through a specially 
constructed bridge on Christmas Island.  
(Image: Yvonne McKenzie / © Wondrous World Images 2023)
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Nodes – Create high-quality habitats
Enabling ecological connectivity is a well-regarded 
biodiversity conservation strategy, but creating high-
quality habitats is another critical element in designing 
for biodiversity. Hodgson et al (2009) warn about the 
risks of focusing all efforts on connectivity. Some 
organisms depend upon fine-scale characteristics 
more than they are affected by large-scale connectivity. 
This applies, for instance, to ants and spiders where 
artificially made structures are strong barriers 
preventing their movement (Peng et al. 2020).  
In this sense, designing for connectivity also requires 
designers to focus on delivering high-quality habitats 
for local biodiversity.

The characteristics of a space determine the quality  
of the habitat for each species. A designer can integrate 
living and non-living infrastructure that offers valuable 
resources to local biodiversity including food, water and 
refuge. From small to large, every green space can act 
as a ‘biodiversity rich node’. Private gardens can have 

high insect diversity (Braschler et al. 2020). Green roofs 
and green walls rich in native plantings can attract 
native wildlife (Lepczyk et al. 2017). 

Built structures also offer refuge opportunities for 
biodiversity (Figures 14-18). Bricks designed to house 
different species are now available as viable materials 
integrated into building facades (ie bee bricks, bird bricks 
and bat bricks). Students at the University of Buffalo, 
USA, designed ‘Elevator B’ (Figure 14), a bee-hive tower 
as a structural art piece that supports pollination (Tan 
2022). Walls (Figure 15), and even walkways (Figure 16), 
can provide structures and crevices for different animals 
including land-based and marine organisms (Metcalfe 
2015; Living Seawalls 2022; Tan 2022). The integration 
of nesting boxes can be specifically designed for different 
organisms (Figures 17 and 18). Be aware that different 
organisms have different requirements, characteristics 
and preferences for their homes (ie see Lawton et al. 
2022); making it important to target structures that are 
designed for Australia’s native fauna.

Table 3. Recommendations to facilitate species movement by removing barriers, designing corridors and connecting with 
relevant local programs.

Design activity Recommendations across multiple dimensions 

Facilitate 
movement

Remove spatial barriers: 
·· Design for walkability – reducing car dependency minimises roads and their usage intensity. 
·· Remove fencing, integrate wildlife doors or opt for living or highly permeable fences.
·· Lower speed limits. This includes planning-led responses such as ‘dusk to dawn’ speed 

limits or design-led responses to reduce traffic speed to increase walkability.

Remove structural barriers:
·· Emulate vegetation cover patterns of native habitats. 
·· Establish consistent vegetation coverage at ground, midstory and canopy layers. 
·· Integrate steppingstones suitable for target species. 

Remove temporal barriers:
·· Supply a variety of resources available at different times.
·· Consider changes in diurnal-nocturnal resources.
·· Integrate biodiversity-friendly lighting to reduce light pollution.
·· Consider changes in seasonal resources.
·· Integrate ‘lights off’ programs during migratory seasons.

Design corridors ·· Large-scale biodiversity bridges or tunnels. 
·· Incorporate vegetation cover in proximity. 
·· Tension cables for canopy-dependent organisms. 
·· Integrate amphibians and reptile tunnels. 
·· Integrate multiple pathways to connect two nodes.

Connect with 
local programs

Examples of potential programs available locally:
·· Consult with local environmental community groups (ie “Friends of” groups,  

Rewilding initiatives). 
·· Find council-led biodiversity plans and connectivity initiatives (ie Urban forestry 

strategies, Biodiversity strategies. 
·· Find relevant council or community-led programs (ie Gardens for Wildlife).
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Figure 14. Built structures providing refuge for different 
species. Elevator B project. (Image: Hive City Design Team 
(Courtney Creenan, Kyle Mastalinski, Daniel Nead, Scott Selin, 
Lisa Stern))

Figure 15. Built structures providing refuge for different 
species. Living Seawalls. Emulating reef characteristics to 
provide habitat for marine organisms. (Image: Reef Design Lab)

Figure 16. Built structures providing refuge for different 
species. Walkway tiles for marine organisms.  
(Image: Daniel Metcalfe)

Figure 17. Bee and insect hotel at the University of Melbourne. 
Built structure providing refuge for different species.  
(Image: Courtesy of the University of Melbourne)

Figure 18. Built structures providing refuge for different 
species. A Krefft’s glider in a glider nest box.  
(Image: Jess Lawton) 

Architects and allied professionals wishing to 
foster biodiversity within their design practice 
must find opportunities to create habitats for  
a diversity of species.      

A habitat comprises all the resources -alive and  
not- that are present in a locality, and which support  
a species’ ability to survive and reproduce.  

By definition, habitat calls for species specificity as 
the type of resources each species needs will vary. 
Critical resources include food, water and refuge (ie 
nesting); but these resources vary depending on the 
species. Working through individual key species – often 
called ‘focal’ species, or grouping species according 
to the groups of biodiversity they belong to, architects 
and allied professionals can deliver habitat nodes that 
attract native wildlife. Some things to consider are 
included in Table 4.
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Be culturally respectful 
As shapers of the built environment, architects are 
responsible for designing and delivering projects 
that ‘respect, conserve and enhance, the natural and 
cultural environment’ (Australian Institute of Architects 
2006: 2). The Australian working group of the IEC+N 
project has embraced the different meanings ascribed 
to the terms indigenous or Indigenous, as outlined 
above, and encourages designers to practice design 
that connects to Country as a local response.  
This was evidenced in the Australian Institute of 
Architect’s IEC+N Masterclass (1 and 15 July 2021) 
where Wailwan|Kamilaroi architect Jefa Greenaway 
shared his work. The ‘Being culturally respectful’ 
strategy of the IEC+N project argues that designers 
cannot truly be designing for ecological connectivity in 
Australia without recognising, valuing and integrating 
the deep cultural relationship that First Nations 
peoples have with Country through design. 

There is a growing movement within the architectural 
profession to embrace culturally sensitive and 
respectful approaches to Designing for Country (Page 
and Memmott 2021). Inherent within these approaches 

is the need to develop an understanding of the deep 
ecological relationships and knowledges held by First 
Nations peoples. The dominant development practices 
that have shaped the built environment have directly 
contributed to the erasure of First Nations cultural 
narratives (Rees 2018). The decolonisation of design 
practice is already in progress (Mouritz and Breedon 
2022), but non-Indigenous practitioners have much 
to unlearn and learn towards developing cultural 
competency – authors of this publication included.  
This includes critical attention to countering the 
privilege, power and exclusion embedded within 
colonisation by collaborating and co-creating design 
solutions with the traditional Knowledge Holders of the 
place (Page and Memmott 2021; Government Architect 
New South Wales 2020; Rees 2018).

Developing cultural competency is not the focus of 
this paper, and as non-Indigenous authors, we are not 
qualified to comment, but we can invite all designers 
to engage with First Nations authors and practitioners 
actively working in this field of knowledge. For example, 
Danièle Hromek, a spatial designer and Budawang/
Yuin woman, along with her colleagues, crafted 14 

Resources Recommendations across multiple dimensions 

FOOD ·· Curate a planting palette that offers valuable resources for non-humans. 
·· Enable availability of food resources all year round. 
·· Prioritise a ‘natural’ look and native plantings (Berthon et al., 2021).

In relation to focal species, integrate food resources available all year round.
·· Integrate flowering resources available every season.
·· Integrate flowers of different morphologies (small, large, colour variety, shapes, etc).

WATER In relation to focal species, integrate water features that are accessible:
·· Integrate permanent or semi-permanent water sources at ground level for amphibians, 

water-dependent organisms and ground dwellers. 
·· Integrate bathing fountains for birds.

REFUGE In relation to focal species, integrate nesting opportunities: 
·· Where possible, retain old trees with hollows for hollow-dependent fauna.
·· Incorporate built structures designed for the focal species (ie habitat walls, bee bricks, 

bee hotels, bird bricks, bat bricks, nest boxes).

In relation to focal species, integrate coverage to hide from predators:
·· Integrate groundcover, mid-story and canopy cover emulating coverage patterns  

of a reference habitat.
·· Incorporate rocks and organic litter as a design feature for lizards and insects.
·· Add aquatic vegetation to water bodies including emergent, floating and submersed 

vegetation (as suitable to locality). Emergent vegetation have their root system on the 
soil and need to be partially underwater to survive (ie grass sedge). Floating vegetation 
has leaves that float above the water (ie water lily). Submersed vegetation is completely 
underwater (ie seagrass).

Table 4. Recommendations to provide critical resources for different species or biodiversity communities.
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principles that guide non-Indigenous practitioners in 
designing with Country (Hromek 2023). The ‘Reconcile 
yourself and your practice’ principle, proposed by 
Michael Mossman – a Kuku-Yalanji man with deep roots 
in Cairns on Yidinji Country, highlights the architect’s 
role in cultural reconciliation. This principle requires 
non-Indigenous practitioners to establish respectful 
partnerships with Knowledge Holders to ensure that 
the distinct stories and characteristics of Country are 
reflected in architectural work. 

An example of these partnerships in action is 
demonstrated by the Puntukurnu Aboriginal Medical  
Service (PAMS) Rammed Earth Health Hub, East Pilbara, 
Western Australia by Kaunitz Yeung Architecture. 
Through an extensive and iterative co-design process, 
this wellness centre is culturally connected to Country 
through art, local materials and landscaping. The 
central courtyard brings Country into the building 

through landscaping which flows through to a public 
park that was regenerated with over 2000 endemic 
plants (Figures 19 and 20). 

Deep engagement between First Nations and non-
Indigenous peoples delivers many co-benefits including 
an active exchange of knowledges and the physical 
and cultural connection between the built project and 
Country (Hromek 2023; Woodward et al. 2020; Kennedy 
et. al 2018). Engaging with communities across cultures 
can be difficult, but it is not new and can deliver high 
social value within design projects (Edmonds 2021). 
In engaging with First Nations peoples, Woodward 
et al. (2020) offers key principles and case studies of 
engagement. This body of work inspired the Three-
Category Approach which outlines three levels of 
engagement between ecology researchers and First 
Nations peoples: communicate, collaborate and  
co-design (see CAUL n.d.). 

Figure 19. Rammed Earth Health 
Hub by Kaunitz Yeung Architecture 
integrates Indigenous Ecological 
Knowledges and indigenous 
vegetation to connect to Country. 
(Image: Robert Frith)

Figure 20. Rammed Earth Health 
Hub by Kaunitz Yeung Architecture 
integrates Indigenous Ecological 
Knowledges and indigenous 
vegetation to connect to Country. 
(Image: Robert Frith)
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Conclusion

This publication acknowledges the profound impacts 
that built environments impose on biodiversity and 
architects’ responsibility to design for species survival. 
Built environments that support species survival involves  
recognising the need for connected landscapes that 
enable both free movement across the landscape and 
refuge. However, landscapes are not static and uniform, 
they are everchanging dynamic and diverse mosaics.

Designing for connectivity offers a pathway to design for 
non-humans in the urban fabric. It requires architects 
and allied professionals to learn how to look at the 
project site and its surrounding context through the 
perspectives of the various species who might live 
there with an awareness of their movement strategies, 
behaviours and needs. This awareness must extend 

across three key dimensions: spatial, structural and 
temporal, which need to be addressed in combination 
and at multiple scales. 

Designing for connectivity is part of a place-based 
design process. To ensure a comprehensive 
understanding of the ecology of place and effective 
integration of ecological principles, collaboration with 
ecologists and transdisciplinary design processes 
are needed. Additionally, authentic engagement and 
partnerships with Knowledge Holders should be sought 
to add meaning and depth to the design response, 
ensuring that it is culturally respectful. This paper 
presents concepts and strategies for architects and 
allied professionals to design for ecological connectivity 
by being locally attuned and responsive to place, 
creating habitat nodes, facilitating species movement 
and collaborating with Knowledge Holders.

Activity Useful tools and research resources*  

Identify local 
biodiversity 

·· Atlas of Living Australia: a database collating all species recorded through scientific 
research and citizen science (ie birdwatchers).

Scope 
opportunities 
and case 
studies.

·· Urban Nature Atlas: a collection of more than 1000 nature-based solutions from 
European cities and beyond – map based and allows new projects to be added.

Guides to design 
for different 
organisms 

·· How to Build a frog hotel: an online guide to frog-friendly structures in the backyard  
as provided by the Wildlife Preservation Society of Queensland.

·· A frog pond for the backyard: a checklist of features to incorporate into your garden 
ponds provided by the RSPCA in Queensland. The article linked above has a factsheet  
to download to help Queenslanders design for their amphibian neighbours.

·· Attracting Lizards: an informative guide on how to attract and care for lizards in your 
garden. 

·· How to build bat boxes: a resource created by Bat Conservation International to build bat 
homes for tree dependent bats. Please note that some Australian species may require 
some differences in design. 

·· Installing bat boxes: a resource specific to designing bat roosting boxes in an Australasian 
context. 

Connect with 
local programs

·· ‘Gardens for Wildlife’ Victoria: a voluntary program where councils provide aid and 
resources to private dwellers wishing to deliver a biodiversity-friendly garden.  
See here for participating councils. 

·· Land for Wildlife: a voluntary property registration scheme for landholders who wish  
to manage areas of wildlife habitat on their property.

Evaluate ·· Green Factor Tool: A tool for architects, landscape architects and allied professionals  
to evaluate a project’s green infrastructure. This tool is site-specific and was created for 
the City of Melbourne.

* Please note that this is not an exhaustive list of resources.

Further resources 

https://www.ala.org.au/
https://una.city/
https://wildlife.org.au/how-to-build-a-frog-hotel/
https://www.rspcaqld.org.au/blog/wildlife-conservation/build-a-frog-haven-in-your-backyard
https://www.bushheritage.org.au/news/bush-buddies/attract-lizards-to-garden
https://guidelines.batcon.org/bat-house/
https://www.ausbats.org.au/install-a-microbat-house.html
https://gardensforwildlifevictoria.com/
https://gardensforwildlifevictoria.com/
https://www.cen.org.au/projects/land-for-wildlife
https://www.greenfactor.com.au/
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What is IEC+N 

The International Union of Architects (UIA) and the 
International Federation of Landscape Architects (IFLA) 
have a long association. They also have a Memorandum 
of Understanding providing for engaging together in 
joint projects. The Indigenous Ecosystem Corridors 
and Nodes (IEC+N) project supports such cooperation 
between the professions and offers an open invitation 
for the participation of other professions and relevant 
organisations. Please share your projects with the 
IEC+N team. 
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