Over the past two centuries, habitat destruction, changed
fire regimes and introduced pests have led to widespread
extinctions of animal and plant species in Australia.
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Climate–niche
modelling to assist
wildlife conservation
planning

Conservation managers have a new source
of information to assist large–scale planning
for wildlife conservation in Tasmania.
As the climate changes, we are likely to see
shifts in the location of suitable habitat for
many of species of wildlife.
Knowing where these suitable locations are
likely to be will help conservation managers
decide how and where to invest today.
Using
fine–scaled
regional
climate
projections from the Climate Futures for
Tasmania project, we modelled how the
distributions of Tasmania’s terrestrial
vertebrates are likely to change over the
next 100 years.
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Research summary

We developed a new approach to species distribution modelling to aid large–scale
planning of wildlife conservation in the Tasmanian Midlands.

2014

This approach shows how suitable climate-niche space is likely to change over the next
100 years. These climate-niche models are available for all of Tasmania’s terrestrial
vertebrates (about 230 species).
Climate–niche modelling provides valuable insight into suitable habitats for Tasmanian
vertebrates in the future. Knowing the distribution of potentially suitable habitat is
important information to inform today’s conservation efforts.

What should we conserve?

Starting with their known past ranges and
distributions, we then ran the models with Climate
Futures for Tasmania regional–scale climate
projections to understand how their distributions are
likely to be affected by climate change.
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Over the past two centuries, habitat destruction,
changed fire regimes and introduced pests have led
to widespread extinctions of animal and plant species
in Australia. For some species, conditions are set to
worsen with climate change.
Knowing where to put our conservation efforts today
depends on where animals are likely to live in the
future.

Projecting where animals live
Species distribution models are commonly used
to project the future ranges of species and help
managers set conservation goals. However, these
models can be complex to operate, require access to
high powered computing and are therefore usually
beyond the means of biodiversity conservation
practitioners. We built and ran climate-niche models
for all terrestrial vertebrates in Tasmania (about 230
species) as a resource for managers.
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Understanding past distributions
2100

2014

To understand past distributions of species, we
used dated location records, including cleansed
records from Tasmania’s Natural Values Atlas (NVA),
the Atlas of Living Australian (ALA) and the Birds
Australia database, to associate locations with timespecific weather extracted from the Australian Water
Availability Project data (AWAP).
The niche model constructed in this way is projected
on to Tasmania for each year from 1950 to 2013,
using the observed weather data over each year, to
provide a dynamic representation of the distribution
of suitable niche space through time.
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Modelled Climate–Niche for the yellow throated honeyeater
Current distribution (left) and future distribution (right)

Range Shifts for Different Groups of Species
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What do the results look like?

What can the tool give us?

The results can be expressed as the degree and The modelling tool can generate maps for 230 species
direction of predicted change in the size of the range for any given year from 1950-2100 in the form of shape
for each species with a vector describing shifts in the files (or a format that can be converted to shape files).
centroid of their range. The range
shifts
for different
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Environmental
maps canPolicy
be directly used in other analyses,
groups of species (birds, reptiles, frogs and mammals)
or intersected with other layers (for example, land
are shown above.
cover types) for more refined estimation of realised
Using the data provided by the Climate Futures Project, distributions of species of interest.
and averaging the outputs of six Global Circulation
Models, we have projected the likely climate-niche for
each year out to 2100. This means we can compare the
dynamics generated by observed changes in climate
and weather over the last six decades, with projected
changes for the next ten decades.

How to access the new climate niche models
All the input data, code and outputs are stored on the Tasmanian
Partnership for Advanced Computing (TPAC) – the University of
Tasmania’s super computer. This ensures the results are accessible
and that parts of the analyses can be re-run if needed.

Where to from here?
Conservation planners interested in using modelled climate–
niche data for Tasmanian vertebrates can contact the Tasmanian
Partnership for Advanced Computing (info@tpac.org.au) or the
researchers to learn how to access data for particular species.
As more data on the current location of Tasmanian vertebrates
becomes available through the Tasmanian Natural Values Atlas
(NVA) and the Atlas of Living Australia (ALA), this approach to
projecting the likely distributions of species can be tested and
further refined.
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About the NERP
Landscapes and
Policy Hub
The Landscapes and Policy Hub is
one of five research hubs funded
by the National Environmental
Research Program (NERP) for
four years (2011–2014) to study
biodiversity conservation.
We integrate ecology and social
science to provide guidance
for policymakers on planning
and managing biodiversity at a
regional scale. We develop tools,
techniques and policy options
to integrate biodiversity into
regional-scale planning.
The University of Tasmania
hosts the hub.
www.nerplandscapes.edu.au

Chris leads the hub’s Wildlife
Project which is developing
distribution models for species of
mammals, birds, frogs and reptiles;
examining habitat-climate patterns
for Tasmania; and modelling
distributions of invasive animals in
the Australian Alps.

Nick is an ecological modeller
who specialises in novel ways of
estimating species distributions and
population dynamics.
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P: 03 6226 2492
E: Nicholas.Beeton@utas.edu.au
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