Title
Abstract

Ecological carrying capacity of terrestrial habitat

This Indicator accounts for how the generalised quality of terrestrial habitats
supporting biodiversity at each location and its connection with habitat at other
locations within a neighbourhood enables biological movement such as foraging,
dispersal and migration. It is used to account for the carrying capacity of a landscape
to support its original complement of biodiversity and ecosystems. This indicator
(3.1c) is part of a family of measures on the condition and connectivity of habitat,
including its capacity to support the needs of native plants, animals and ecosystems
in NSW, as a proportion relative to that in the pre-industrial era. Ecological condition
and ecological carrying capacity are used to estimate the ‘state of biodiversity
including undiscovered species’ and ecological condition is used to estimate
‘expected survival of all known and undiscovered species’ is one of a series of
indicators on the status of biodiversity and ecological integrity in NSW developed to
contribute to assessing the performance of the Biodiversity Conservation Act 2016.
The overarching indicator framework which outlines how indicators are related and
derived is presented in the “method to assess biodiversity and ecological integrity
across New South Wales” (OEH, 2018).
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Lineage

Ecological carrying capacity (Biodiversity Indicator Program, Indicator 3.1c) is a measure of
colonisation potential (Hanski 1999) that uses spatial context analysis to build on ecological
condition by integrating condition at each location with its connectivity to habitat in a
surrounding neighbourhood. Spatial context analysis is performed using a similar least cost
paths algorithm to that described above for ecological connectivity, with differences in how
the accumulated values are assigned to the output grid. Where ecological connectivity
values are determined at each grid cell from the accumulation of permeabilities of each
traversing path, context analysis accumulates path values at their source by treating each
cell as a focal cell from which paths originate. In this way, a measure of how well connected
each cell is to its surrounding habitat is derived without requiring the paths between
locations to be specifically mapped. Conceptually, the underlying algorithm for 3.1b and 3.1c
are identical apart from parameterisation, and through planned refinements will be fully
integrated into a single process.
Spatial context measures Neighbourhood Habitat Area (NHA) using the concept of
colonisation potential (Hanski 1999, Drielsma & Ferrier 2009) and uses the Cost Benefit
Approach (CBA) (Drielsma et al., 2007b) to model the amount of habitat accessible from, or
connected to, each location. CBA, like the Spatial Links approach, is an adaptation of
Dijkstra’s Least Cost Path (LCP) graph search algorithm (Dijkstra 1959; Cormen et al., 2001)
used to solve Single-Source Shortest Path (SSSP) trees over rasterised spatial data. CBA is
used to simulate generalised ecological processes including foraging, dispersal (of both flora
and fauna) and migration across continuous valued rasterised representations of complex
landscapes. Various sampling strategies are used to emulate entity properties such as
habitat preferences, resource requirements, movement abilities and home range to
propagule dispersal operating scales. To reflect the continuous and evolving nature of
ecological processes, and account for indirect influences of change in other parts of the
landscape, CBA is performed repeatedly with the habitat input of successive iterations
moderated by the previous measure of NHA.
To derive ecological carrying capacity, CBA is applied using generalised parameters and
spatial inputs scaled to multiple spatial resolutions that, like ecological connectivity, account
for processes operating across a range of ecological scales. As with ecological connectivity,
spatial inputs for ecological carrying capacity are sampled using multiple pixel offsets at
each scale to account for the loss of detail that occurs when aggregating raster grids up to
coarser resolutions. CBA is applied independently for each spatial resolution and at each
sampled offset over several iterations where the habitat input of each is tempered by the
output of the last. Once derived, the final NHA grids are resampled back to the
original finest resolution before being additively combined. The results of each resolution
are equally weighted to moderate the contribution of each scale then added together with
an equally weighted contribution from ecological condition resulting in a single spatial
product measuring ecological carrying capacity representative of multiple ecological scales,
at each 90 by 90 metre grid cell across the State. For more information and identification of
the data used in the indicator refer to the work flow and implementation report in the data
package.
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