Australia
Australia reported
 on Australia’s National Biodiversity and Climate Change Action Plan (2004–2007). Australia’s National Biodiversity and Climate Change Action Plan (2004–2007) provided an overall guiding framework to coordinate the activities of different jurisdictions to address the impacts of climate change on biodiversity. An important aspect of future work will be gaining a better understanding of the policy implications. The management of climate risk to Australia’s biodiversity in addition to a range of other threatening processes has been a central theme of the review of Australia’s National Biodiversity Strategy.

Biodiversity and the 2007 National Climate Change Adaptation Framework

In 2007, through the National Climate Change Adaptation Framework, Australian governments identified biodiversity as one of a number of vulnerable sectors for climate change adaptation. Key actions relevant to biodiversity identified in the National Climate Change Adaptation Framework include:

· Review of the National Biodiversity and Climate Change Action Plan 2004–2007.

· Produce a Climate Change Action Plan for the Great Barrier Reef 2007–2012. In 2007, the Australian Government committed AU$8.9 million towards the implementation of the Great Barrier Reef Climate Change Action Plan (2007–2012).

· Produce practical guidance on how to integrate existing and emerging knowledge about climate change in to management of disturbance regimes.

· Assess the vulnerability of Australia’s World Heritage properties and Ramsar wetlands.

The National Climate Change Adaptation Framework also focuses on improving the coordination of national adaptation research, including for biodiversity. To this end, research networks have been established for terrestrial biodiversity, marine biodiversity and resources, and water resources and freshwater biodiversity. Associated National Adaptation Research Plans are being developed.

Since the development of the National Climate Change Adaptation Framework, a number of national climate change action plans relevant to biodiversity have been progressed. The National Strategy and Action Plan for the Role of Australia’s Botanic Gardens in Adapting to Climate Change was agreed to by Australian governments in November 2008, and the development of a Climate Change Adaptation Plan for World Heritage and Iconic Areas is in progress.

Natural Resource Management Ministerial Council Climate Change Priority Actions

The Natural Resource Management Ministerial Council has identified a number of priority actions to generate a better understanding of the climate change risks to biodiversity. These actions include a strategic assessment of the vulnerability of Australia’s biodiversity to climate change. Other priority actions include work to better understand the impact of climate change on fire regimes and biodiversity in Australia, on Australia’s aquatic ecosystems and on ecosystem level impacts for selected biomes.

The strategic assessment of the vulnerability of Australia’s biodiversity to climate change will highlight our current state of knowledge, identify future directions for a biodiversity adaptation response and discuss knowledge gaps in research and management. It is due to be finalised in April 2009.

Other activities complementary to the council’s priorities are underway and include:

· a preliminary assessment of the implications of climate change for Australia’s world heritage properties

· an evaluation of the vulnerability of coastal biodiversity to climate change (being conducted by the CSIRO Division of Marine and Atmospheric Research)

· examining how refuges can reduce the risk posed by climate change for Australia’s biodiversity and identifying climate change refuges for Australia’s native plants and animals

· a preliminary assessment of the vulnerability of Australia’s forests to the impacts of climate change (led by the National Climate Change Adaptation Research Facility in consultation with Australian Government, state and territory agencies).

A series of reports relevant to improving understanding about the likely impacts of climate change on Australia’s biodiversity have been released by the Australian Government. These include:

· Implications of climate change for Australian fisheries and aquaculture - a preliminary assessment (2008)

· Variability and trends in the Australian wave climate and consequent coastal vulnerability (2008)

· Implications of climate change for Australia's National Reserve System – a preliminary assessment (2008)

· The impacts and management implications of climate change for the Australian Government's protected areas (2008)

· Climate Change in Australia (2007)

· Climate change and the Great Barrier Reef: a vulnerability assessment (2007)

· Biodiversity conservation research in a changing climate – Workshop Report (2007)

· Climate Change and Invasive Species: A Review of Interactions Workshop Report (workshop held 2006)

· Impacts of climate change on Australian marine life (2006).

Loss, degradation and fragmentation of habitats are consistent drivers for the listing of ecological communities and species under the EPBC Act. The aim of listing these threatened entities is to, where possible, slow or stop their rate of decline and maintain or restore the connectivity of fragments. Listing ecological communities is consistent with a landscape-level approach to natural resource management and biodiversity conservation. Ecological communities provide crucial habitat for wildlife, including threatened species, and contribute significantly to connectivity of vegetation remnants and wildlife corridors. Climate change is increasingly recognised as a threat to ecological communities, particularly in more extreme environments, such as our alpine zones and northern tropical Australia.

Terrestrial biodiversity

As well as stress from climate change itself, actions to mitigate and adapt to climate change may also impact positively or negatively on biodiversity. Relevant considerations are being taken into account through the development of Australia’s ‘Carbon Pollution Reduction Scheme’ (CPRS). The CPRS White Paper (December 2008) which outlines the design of the scheme, proposes that biodiversity considerations should be addressed through existing natural resource management frameworks and not built into the design of the scheme. The Australian Government intends that Australia’s natural resource management and protection legislation, policies and programs will be adequate and effective to prevent or mitigate any perverse impacts on biodiversity arising from the operation of the scheme. Measures complementary to the natural resource management and protection legislation may also be considered, if required.

A national assessment of the vulnerability of Australia’s biodiversity to climate change is also being finalised. It considers the potential impact of climate change on Australia’s freshwater, marine and terrestrial biodiversity and discusses the management responses that might be required. It will highlight our current state of knowledge, identify future directions for a biodiversity adaptation response and discuss knowledge gaps in research and management.

In addition to the national biodiversity vulnerability assessment, Australia has a number of other significant projects that are facilitating the sharing of research and information about climate change impacts on biodiversity. Key national projects include:

· Consideration of the implications of climate change for Australia’s National Reserve System, which is the framework for coordinating the efforts of the Australian Government, state and territory governments, non-government organisations and Indigenous landholders to achieve a nation-wide system of terrestrial protected areas as a major contribution to the conservation of our biodiversity. There are currently more than 9000 terrestrial protected areas in the National Reserve System covering 89 million hectares in all the bioregions of Australia. The report of the first phase of work to understand the implications of climate change for Australia’s National Reserve System was released in March 2008. A second phase of work is underway to examine vulnerability of major ecosystems (biomes).

· A preliminary assessment of the vulnerability of Australia’s World Heritage properties to climate change is also being finalised. This project will inform the future management of Australia’s World Heritage estate. It assesses the vulnerability and adaptive capacity of the World Heritage values of each property, and identifies research and information gaps, and priorities for adaptation planning.

Marine Biodiversity

Marine bioregional planning is ensuring strategic responses to a range of risks to marine biodiversity, including climate change. Enhanced resilience of Australia’s marine environment to climate change impacts will be one outcome of this approach. The establishment and management of a national system of Marine Protected Areas will also contribute to the long-term protection and viability of marine systems in a changing climate.

An assessment of the vulnerability of the Great Barrier Reef to climate change was also released in 2007. The Australian Government has committed AU$8.9 million towards the implementation of the Great Barrier Reef Climate Change Action Plan (2007–2012).

Australia’s strategy document
 indicated that Australia’s climate is changing. Average and extreme (high and low) temperatures across the continent are rising, patterns of precipitation are changing, and extreme weather events, including droughts, high fire-danger weather and tropical cyclones, are predicted to increase in frequency and intensity. Changes in climate are also expected to lead to ocean warming and sea level rise (CSIRO 2007).

Biodiversity is one of the sectors most vulnerable to climate change. The scale, rate and nature of projected climate change, and the unpredictable interactions between climate change and other factors that cause stress to ecosystems, have the potential to overwhelm the capacity of current ecosystems to adapt. Environments will change; groupings of species will form and re-form in response to changed conditions; some species will be lost and others will not persist in their current locations. Changes in species’ distributions and some ecosystems have already been detected (Steffen et al. 2009).

Traditional approaches to biodiversity conservation need to be rethought. Planning approaches that include managing for uncertainty will be critical, with greater emphasis on risk management and adaptive management approaches. These must be based on high-quality information, monitoring and experimentation. Strategies that will both minimise the impact of and promote adaptation to change are needed. Efforts to prevent or reduce the release of greenhouse gases into the atmosphere will need to include protection of natural ecosystems—especially primary forests, wetlands and peatlands—and recovery of carbon stores through revegetation. Building resilience will be the key to ensuring that natural systems have the capacity to adapt to shifting climatic conditions. Addressing the full range of threats to biodiversity, securing critical intact habitats, restoring habitat connectivity through rehabilitation and revegetation on private land, and linking core terrestrial, aquatic and marine protected areas (MPAs), will all be critical to ensuring species’ resilience and to maintaining ecological processes and systems.

Botanic gardens, zoos, seed banks and gene banks will have an increasing role to play in ex situ conservation strategies for species that may not be able to survive in the wild. Although it is a last resort, for some species ex situ conservation may be the only means of survival in the short to medium term.
Australia identified priority for action 2: Building ecosystem resilience in a changing climate Building resilience in our ecosystems means enhancing their capacity to adapt to, survive and recover from changes and disturbances. Australia’s biodiversity is at risk from many threatening processes (as discussed under subpriority 2.3). Building resilience will help Australia’s biodiversity to persist under existing threats and as our climate changes. The three subpriorities under Building ecosystem resilience in a changing climate are explained in turn below.

2.1 Protecting diversity

Protecting diversity means making sure that representatives of terrestrial, aquatic and marine ecosystems and their component species and genes are conserved into the future. Protecting the diversity of ecosystems, species and genes provides a core focus for our conservation efforts. Protection of this diversity can occur through a number of mechanisms and approaches including:

· maintaining the extent of habitat

· creating nature reserves or conservation management agreements on public and private land

· organising complementary land and sea management practices

· implementing targeted species-specific conservation.

These approaches can be used to complement each other. Different approaches may be best suited to a particular scale, resource use or context. However, all have a role in helping us to protect diversity. Maintaining and improving habitat for native species is a key element in building resilience, especially in the face of climate change. Ensuring land is managed effectively to prevent the spread of invasives (weeds and pest animals) is also important. A variety of conservation tenure arrangements can be used on public and private land to protect diversity in perpetuity, including (but not limited to) additions to the NRS and the Australian system of MPAs. Governments are also creating new mechanisms to support the establishment and long-term management of conservation areas in partnership with landholders, non-profit conservation organisations and Indigenous communities. Support is also being provided for maintaining or improving biodiversity conservation on private land in order to complement other land uses. Protecting diversity will require whole-of-ecosystem efforts across landscapes and seascapes, in both public and private ownership. Governments need to work closely with and support private land managers and users to build landscape and seascape-scale approaches to conservation. These efforts should include managing multiple-use landscapes and seascapes in ways that integrate biodiversity and production outcomes through complementary management practices. Some species, such as those that are threatened with extinction, will require targeted species-specific efforts to complement those at the ecosystem level.

These should focus on improving the conservation status of threatened species and ecological communities. In many situations, protecting gene stocks and genetic diversity will also be a priority, particularly as species and ecosystems shift in response to climate change. Protecting and enhancing genetic diversity will be an increasingly important consideration in management decisions for long-term ecological resilience and adaptation. Ex situ conservation mechanisms, including botanic gardens, zoos, seed banks and gene banks, will be increasingly important as a way of conserving diversity when species are at high risk of extinction in the wild.

Outcomes for protecting diversity

2.1.1 An increase in the number, extent and condition of ecosystems protected under secure conservation tenure

2.1.2 An increase in the extent of private land managed for biodiversity conservation

2.1.3 An improvement in the conservation status of listed threatened species and ecological communities

2.1.4 A net national increase in the extent and condition of native habitat across tenures

Target 4: By 2015, achieve a national increase of 600,000 km2 of native habitat managed primarily for biodiversity conservation across terrestrial, aquatic and marine environments.

2.2 Maintaining and re-establishing ecosystem functions

Biodiversity is critical to ecosystem functions that provide supporting, provisioning, regulating and cultural services, for example oxygen production, soil formation and retention, water and nutrient cycling, and carbon storage (see Figure 2). We need to focus on maintaining and re-establishing ecosystem functions, acknowledging that ecosystem structure is likely to change as species move in response to climate change and other pressures.

Well‑functioning ecosystems help form the basis of ecological resilience (Steffen et al. 2009). Maintaining and re-establishing ecosystem functions is part of a whole-of-ecosystem approach to biodiversity conservation. A whole-of-ecosystem approach considers all levels of biological organisation including the essential structures, processes, functions of, and interactions between, living things and their environment. This approach expands on and complements species-specific management actions, which remain fundamental for biodiversity conservation.

We need to recognise the importance of protecting and restoring the natural ecological processes that shape our environment, including water flows and fire regimes, and acknowledge that we have much more to learn about the role of ecological processes in supporting the resilience of our landscapes and seascapes.

Building structural and functional connectivity at multiple scales will be an important consideration in many landscapes and seascapes to create opportunities for species to move and find resources as the climate changes and to facilitate the protection of migratory species (see Figure 4). Connectivity is also likely to play an important role in retaining genetic diversity. Our knowledge can be enhanced by identifying the scales at which connections are most needed and by understanding what mix of protective climate change refugia, areas connected by continuous habitat corridors, stepping-stone links and complementary land uses will be required in each system.

Outcomes for maintaining and re-establishing ecosystem functions

2.2.1 An increase in the connectivity of fragmented landscapes and seascapes

2.2.2 An improvement in the provision of environmental water allocations

2.2.3 An improvement in the use of ecological fire regimes to conserve biodiversity and protect the public

Target 5: By 2015, 1,000 km2 of fragmented landscapes and aquatic systems are being restored to improve ecological connectivity.

Target 6: By 2015, four collaborative continental-scale linkages are established and managed to improve ecological connectivity.

2.3 Reducing threats to biodiversity

Threat management and reduction strategies will complement wholeof- ecosystem approaches to building resilience. Despite our efforts to date, most of the drivers of biodiversity decline have yet to be adequately addressed. Managing and reducing threats will require us to be conscious of the interaction between social, economic and ecological systems. Success in implementing this priority for action will be closely linked to our progress on priority for action 1: Engaging all Australians, as building ecosystem resilience will require people to change their behaviour.

The main threats to Australia’s biodiversity continue to be many of the existing stressors and disturbances such as habitat loss, degradation and fragmentation; invasive species; unsustainable use and management of natural resources; changes to the aquatic environment and water flows; and changing fire regimes. Although we have invested efforts in threat management, most threats remain a considerable challenge.

Climate change is a threat in its own right and will also magnify the impacts of many existing threats. This increases the urgency of our task and the need to accelerate our efforts to reduce the impacts of existing threats. Climate change will affect biodiversity in different ways and at different spatial and temporal scales. Some of the impacts will be gradual, such as progressive changes in average temperature or rainfall patterns. Others will be episodic, for example, changes in the frequency and intensity of climate-driven events such as cyclones, fires and floods. In addition, climate change impacts on biodiversity can be direct, for example through influencing the ecological requirements for a particular species and its habitat, or indirect, as might be the case when climate change influences patterns of resource use that have consequential impacts on biodiversity. Efforts to manage the direct and indirect impacts of climate change on biodiversity therefore need to be integrated with efforts to reduce other threatening processes at multiple scales.

Reducing the impacts and extent of significant threats to biodiversity will help improve the condition of ecosystems and help us to prevent species from becoming threatened. A major challenge is to shift our interventions to prevention of harm to biodiversity, in preference to resource-intensive efforts that attempt to repair degradation after it has occurred. This will include the progressive development of current approaches such as the use of offsets.

Landholders and organisations such as Landcare and other natural resource management groups are likely to play a vital role in delivering these outcomes.

Outcomes for reducing threats to biodiversity

2.3.1 A reduction in the impacts of priority threatening processes, including habitat loss and climate change

2.3.2 A reduction in the impacts of significant invasive species on biodiversity

2.3.3 An increase in the use of strategic and early interventions to manage threats to biodiversity including climate change

Target 7: By 2015, reduce by at least 10% the impacts of invasive species on threatened species and ecological communities in terrestrial, aquatic and marine environments.
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