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A B S T R A C T

Globally, connectivity conservation projects exist across all inhabited continents. Typically created through
Geographical Information Systems and modelling processes at regional and even continental scales, these
projects are seldom evaluated or ‘ground-truthed’ for their potential application at the local level where land use
is fully allocated and replete with human occupation. This article reviews the accuracy of one such continental-
scale connectivity conservation network, the National Green Network, through assessment and redesign by a
design charrette at the local scale in York, Western Australia. Breaking with traditional process, this research
considered the National Green Network model not as a final plan, but as point of departure for an iterative
adjustment and redesign process through the charrette and an additional detailed design stage. Commonplace in
architecture and urban planning disciplines, the application of charrettes to connectivity conservation design
offers the benefits of improving design accuracy and enhancing their potential for implementation through
providing valuable feedback and iterative design adjustment. The fine-tuning conducted by this research enabled
the design to factor in human land-uses and influences across complex landscapes, while considering in a critical
manner cultural factors that could also influence the system’s design and its success. The framing of the network
as green infrastructure rather than as connectivity conservation in addition to further illustration by the
landscape architect provided a spectrum of both ecological and cultural outcomes across the case study
landscape, demonstrating potential impacts and opportunities offered through a series of spatially accurate and
ground-truthed plans.

1. Introduction

The National Green Network (NGN) is a continental-scale green
infrastructure research project conceived to counteract multiple con-
temporary environmental issues and to articulate environmental poli-
cies otherwise unexplored in a spatial sense across the Australian
continent (Kilbane, 2013). The NGN proposed an ecologically robust
and interconnected protected area network achieved through typical
Geographical Information Systems (GIS) and ecological modelling
software. The NGN offers a blueprint to address deforestation, ecolo-
gical fragmentation and species extinction as well as the Australian-
specific challenges of erosion and dryland salinity. It aims to strengthen
the nation’s landscape health, the resilience of its biota and ultimately
the future of the Australian people who rely on this landscape.

Spanning the Australian continent, the NGN embraces two specific
objectives that currently lack clear spatial articulation (Fig. 1). The first
of these is the Convention on Biological Diversity (CBD) ‘Aichi Targets’

(United Nations, 2010b) of which Target 11 mandates that ‘by 2020, at
least 17 per cent of terrestrial and inland water areas and 10 per cent of
coastal and marine areas, especially areas of particular importance for
biodiversity and ecosystem services, are conserved through effectively
and equitably managed, ecologically representative, and well-con-
nected systems of protected areas’ (United Nations, 2010a). This
motivation is reflected by similar Australian policies aimed at halting
biodiversity loss, safeguarding ecosystems and protecting species and
genetic diversity, namely through the protected network of the National
Reserve System (NRS) and its similar percentage-based targets
(Commonwealth of Australia & National Reserve System Task Group,
2009).

Secondly, as an example of ‘connectivity conservation’ the NGN sought
to explore and to articulate the principle of ecological connectivity spatially.
While the merit of such connectivity is the source of much scholarship and
conjecture (Beier&Noss, 1998; Bennett, 2003; Hobbs, 1992; Hopper, 2009;
Margules&Pressey, 2000; Noss, 1987; Pungetti & Jongman, 2004;
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Simberloff, Farr, Cox, &Mehlman, 1992; Soulé, Terborgh, &Wildlands
Project, 1999; Worboys, Francis, & Lockwood, 2010), in the Australian
context the NGN adopts ecological connectivity as an underlying precau-
tionary principle. This is buoyed by the work of Saunders, Hobbs, and
Margules (1991) who suggest that ‘we need to take the approach that
corridors do have value for biotic movement and attempt to retain a good
corridor network wherever possible’ (p. 24). Furthermore, Lindenmayer
et al. (2010) reinforce the need for ecological connectivity networks at
multiple scales through Australia’s ‘comprehensive, adequate and represen-
tative’ protected areas system (Natural Resource Management Ministerial
Council, 2010). Worldwide, support for connectivity conservation planning
has grown, as evidenced by a vast range of initiatives, plans and projects
similar to the NGN that exist across a wide range of scales, often referred to
as ‘ecological’ or ‘green’ networks. Global precedents include the Pan
European Ecological Network (PEEN) (Jongman, Bouwma, Griffioen,
Jones-Walters, &Van Doorn, 2011); Florida Greenways (Hauserman,
1995; Hoctor, 2000); Terai Arc Landscape (WWF, 2004); Estonia Ecological
Network (Remm, Külvik, Mander, & Sepp, 2004); the Wildlands Project
(Wildlands Network, 2010); and Yellowstone to Yukon (Yellowstone to
Yukon Conservation Initiative, 2010). Many Australian connectivity con-
servation projects also exist (Whitten, 2011; Worboys et al., 2010) and are
included within the Australian Government’s aspirational policy document
the National Wildlife Corridors Plan. These include the Gondwana Link, the
Great Eastern Ranges, Habitat 141 and Trans-Australia Eco-Links (National
Wildlife Corridors Plan Advisory Group, 2012).

Large scale connectivity conservation networks such as these are

frequently modelled using GIS, enabling complex spatial investigations
into connectivity and ecological distribution across landscapes, regions
and continents. Frequently, computations involve the assignment of
landscape values, ‘weighted models’ or circuit theory (Lechner, Doerr,
Harris, Doerr, & Lefroy, 2015; McRae, Dickson, Keitt, & Shah, 2008).
Similarly, the NGN was modelled via a GIS tool, Linkage Mapper
(McRae & Kavanagh, 2011), according to a series of datasets including
major hydrological systems, topography and remnant vegetation pat-
tern.

However, while connectivity schemes are now commonplace they
are seldom assessed at a fine grain, where the efficacy of their
ecological modelling can be questioned. The closest instances of such
work can be found in transdisciplinary projects and examples
(Nassauer & Opdam, 2008; Steingröver, Geertsema, & van Wingerden,
2010; Van Der Windt & Swart, 2008) where engagement was critical to
creating workable designs. This research suggests that ecological
modelling is imperfect (only ever as good as the data and process that
created it) and that designs for large-scale landscape connectivity
should be ground-truthed, that is, to be critically evaluated for their
potential. This research posits that without further such assessment and
critique − considered by Remm et al. (2004) as the ‘expert human
dimension’ − connectivity conservation planning remains an academic
exercise for which three key questions remain:

• How can connectivity conservation models be reconciled with
landscapes replete with existing land-uses?

Fig. 1. The ecologically modelled NGN design overlaid over south-western Australia (Kilbane, 2013).
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