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Executive Summary
To accommodate the growing population in Melbourne, the Victorian Government has expanded the City’s Urban Growth Boundary.  To mitigate the projected loss of native grasslands, 15,000 hectares of land will be set aside to create the Western Grassland Reserves (WGR) to preserve ecological and cultural assets.  This document outlines a research strategy that underpins conservation, management and education activities crucial to the successful establishment and ongoing viability of the WGR.  This comprehensive research strategy identifies 1) the need to create a manager-researcher partnership program, 2) the need to develop a knowledge-based management system, 3) a diverse suite of important research questions and 4) opportunities to communicate research and management findings. 

Scientific research is required to develop the knowledge and tools required to effectively plan, establish and manage the WGR.  The integration of research and management reduces the uncertainty of conservation outcomes required to meet Federal and State legislative requirements and is essential for the development of an adaptive management process.  Social research will facilitate the integration of the reserve into an urbanising landscape by exploring the relationships between the WGR and the surrounding community.  

A research/manager partnership program will increase the knowledge base underpinning conservation management of the WGR and provides a channel for communicating key issues and priorities between managers and researchers.  It is important to the success of the WGR to foster long-term partnerships with relevant researchers and institutions to build on and strengthen the exchange of knowledge between the organisations. 
The development of a Knowledge Based Management Framework provides an effective and efficient means of retaining, recalling, and utilising the extensive and diverse information required to successfully manage the WGR.  Such a framework provides long-term institutional memory that is independent of staff and collaborator involvement with the WGR. 

Key research priorities have been identified in consultation with stakeholders in four major areas:

A. The conditions and dynamics of the ecological and cultural assets of the WGR to enable legislative (EBPC, Native Vegetation Framework) obligations to be achieved.

B. The risks and threats to the assets of the WGR, including urbanisation, climate change and the scale of the WGR.

C. The interactions between the WGR and the urban community to facilitate community engagement with the WGR and increase the social acceptability of the grasslands to the community.

D. The key knowledge required to effectively manage and restore the WGR.
The strategy discusses the need for the dissemination of research and management findings to relevant stakeholders via mechanisms such as websites, scientific publications and public forums, seminars and workshops. 
Introduction

The Victoria in Future 2008 (DPCD, 2008) report predicts that Melbourne will reach 5 million people by 2030.  Much of Melbourne’s growth is expected to occur on the plains west of the city, which contain a sizeable proportion of the remnant temperate native grasslands in Victoria, of which over 95% of the original extent of which has been lost to agricultural and urban development.  In 2010, Melbourne’s urban growth boundary was expanded to provide the land required to build the homes needed to accommodate this projected increase in population.  The Government has recognised that the expansion of urban development in the western plains will result in the further loss of native grasslands and have committed to reserving 15,000 hectares of native grasslands to the west of Melbourne to mitigate these losses by creating the Western Grassland Reserves (WGR).  Reservation will be through the acquisition of property.  The major mechanism for mitigating vegetation losses will be vegetation offsetting using the existing Victoria’s Native Vegetation Management - A Framework for Action (NRE 2002; see DPCD 2009, DSE 2009, DSE 2011).  The Department of Sustainability and Environment (DSE) will acquire property and establish the WGR, and Parks Victoria will eventually be manager of the reserves.
The national framework, An Environmentally Sustainable Australia (DEST, 2003), recognises that successfully housing Australia’s increasing urban population - while maintaining and conserving our unique biota and their associated ecosystem services in proximity to where people live, work and play - is a National Research Priority. To achieve this goal, we will need to better understand the interactions between people and the environment they live in:  how urban environments and associated human activities influence native ecosystems, and how native ecosystems shape people’s health and wellbeing, values and beliefs, and attachment to place. The grasslands in Victoria’s western plains are a prime example of this research priority, containing nationally threatened ecosystems and species in a rapidly urbanising landscape.
Creation of the Western Grassland Reserves
The mission of the Western Grassland  Reserves will be to ‘protect’ these ecosystems as part of a cultural landscape composed of a patchwork of overlapping human land-uses ranging from farming, nature conservation, recreation and aboriginal cultural practices.  Thus, the WGR will not be preserved and managed for conservation alone but will focus on protection of both biodiversity and cultural assets (DSE 2011).  To effectively conserve and manage the biodiversity and cultural assets of the WGR will require the development of an adaptive management program integrated with high quality scientific research.  
The reserves have a long history of indigenous cultural practice and land management. DSE has committed to maintaining those sites and practices that remain intact, and pursuing co-management arrangements with the traditional owners.  The reserves will also protect ‘European’ cultural and historic artefacts and places, and support ongoing agriculture where this does not compromise nature conservation. Areas of the reserves will also be used as public open space and offer opportunities for passive recreation.  When the reserves are fully established, Melbourne will be almost unique in possessing a very large and fully protected bio-cultural landscape right on its doorstep.

Ecological research in grasslands
Over 25 years of ecological research on Australian grasslands has provided important information on how best to restore and manage these grassy ecosystems (McDougall and Morgan 2005; Prober et al. 2009).  We know that high quality Australian lowland temperate grasslands, such as those growing on the volcanic plains west of Melbourne and around Canberra, are dominated by perennial, tussock forming grasses including Kangaroo Grass, Spear Grasses, Wallaby Grasses and other species (Stuwe and Parsons 1977).  The gaps between these grass tussocks provide habitat for a range of colourful wildflowers including Everlasting Daisies, Creamy Candles, Native Bluebells, Scaly Buttons and Blue Devils (Morgan 1998).  These gaps also provide important microsites for cryptogamic soil crusts, seed germination and habitat for invertebrates and vertebrates, including many bird and reptile species.  High quality grasslands provide habitat for over 25 nationally threatened species of plants and animals.  

Many hectares of native grassland in Australia have been destroyed through direct conversion of native ecosystems to agricultural ecosystems and urban and suburban ecosystems (Kirkpatrick et al. 1995; Williams et al. 2005).  The current landscape contains a mosaic of high, moderate and low quality grasslands.  Prior to European settlement, species diversity in native grasslands was maintained through disturbance and biomass reduction, by periodic burning by indigenous Australians and grazing by native mammals, such as kangaroos and wallabies (Morgan and Lunt 1999).  Recent research has confirmed the importance of periodic biomass removal in maintaining biodiverse native grasslands (Lunt and Morgan 2002).  Agricultural and urban transformations have resulted in soil disturbance through cultivation, heavy grazing, the input of nutrients and weeds and paving with impervious surfaces which have further degraded our native grasslands (Prober et al. 2009).  Hence, ecological research over the last 20+ years has provided a comprehensive understanding of the vegetation dynamics of native grasslands and forms a strong foundation for the ecological management of this diminishing ecosystem.  However, while we have a considerable knowledge base on grasslands which underpins ecologically sound restoration and management, there are significant challenges to the success of the WGR requiring further research.  Important topic areas include: 
· Understanding the status of, and threats to, EPBC listed species.
· How to cost-effectively increase conservation values to meet offsetting requirements at large scales.
· How to break the weed cycle over large geographic and temporal scales.
· Developing a mechanistic understanding of the processes driving transitions between grassland states.
· Implementation of adaptive management to achieve improved management and monitoring outcomes.
· Identifying potential impacts of global change on grassland resilience and management options.
· Identifying ecological drivers of grassland resilience.
· Understanding potential impacts on grasslands due to future landscape change.
· Learning how to restore and manage grasslands at the extensive scales required in the WGR.
· Learning how to manage a reserve system that is being acquired over an extended period of time with great variation in condition.
Interactions with the social environment
While we have a relatively good understanding of the dynamics of grassland ecosystems, we know very little about the cultural assets of the area, or the interactions between grassland ecosystems and the social environments they are increasingly embedded in. Past indigenous and post-contact agricultural land uses involved the land being managed by the people living in the landscapes. Classification as a conservation reserve involves the effective separation of use by the public and management by non-resident managers attempting to balance multiple objectives (Figure 1). Public use will involve activities such as passive recreation, education (indigenous/agricultural history and biology/ecology science), and community-driven restoration. Insititutional management will involve professional restoration activities, indigenous management practices and adaptive management of activities such as weed and pest control, burning and fencing. There will inevitably be tension resulting from this separation of public use and management. For example, management activities such as burning and fencing may impact negatively on public use of the site. Conversely, public use may impact the management of the reserve, for example, through the introduction of weeds. 
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Figure 1 – Historical transition from combined use/management regimes from resident social groups, to the proposed regime of management for multiple purposes and third parties, by managers not residing within the reserve.  
We are beginning to acknowledge that people in developed societies can have a positive impact on the conservation of ecosystems (Head 2007), and that understanding the role of western people, culture and society is crucial to the success of conservation projects (Minnegal 2004; Casagrande et al. 2007). There are a variety of ways that community can influence the conservation outcomes in the reserve. Positive community engagement can lead to positive outcomes such as volunteer involvement, additional funding and opposition to potentially degrading activities. In contrast, lack of community engagement can lead to negative uses such as rubbish dumping and inappropriate vehicle use (e.g. 4WDs, trail bikes). Community groups have been extensively involved in other nearby restoration projects such as the Organ Pipes National Park, and a large body of knowledge on the restoration of grassland and allied communities exists outside published science (Reid 2011). Successful community engagement is vital to ensure the ongoing viability of the WGR. 
There are also a variety of ways that the development of a large conservation reserve on the edge of a large city such as Melbourne can influence the community. Contact with nature plays an important role in human health and wellbeing (Maller et al. 2006). However, native grasslands in south-eastern Australia are generally not well liked by the public (Cary and Williams 2000; Williams and Cary 2001), and it is not clear to what extent grasslands provide these health and wellbeing benefits. Research suggests that people’s preference for grasslands in residential settings have been improved by adding “cues to care” such as mown edges and fences to delineate “natural” areas (Nassauer 1995), and through public education and interpretation to improve people’s understanding of the ecological benefits of native vegetation (Gobster 1999). 

While we know something about how the WGR could be designed to improve public perception, we know little about how communities in western cities engage with native vegetation and largely treeless landscapes in particular. Major challenges requiring further research are:
· How can the WGR be made socially acceptable to the community of the rapidly urbanizing western suburbs, without compromising their ecological integrity?

· How can sections of the broader community be engaged with the ecological and cultural values of the WGR?

· What are the tensions between public use and conservation of the WGR, and how can these tensions be managed effectively?
· How do manager beliefs and community values shape the conservation outcomes of native ecosystems generally in an urbanising landscape?

· How do the grasslands influence the values and beliefs of the broader community about native ecosystems in general?
We also know very little about the indigenous and post-contact cultural assets in the WGR. Basic research is required to inform future management of the reserve:
· What and where are the cultural assets and significant heritage sites of the grassland reserves?

· How can indigenous and agricultural land management practices be incorporated into management of the reserve?

· How can cultural assets, traditional management and continuing agriculture in the reserve be used to develop a narrative to engage the community with the grasslands?
Development of a Research Strategy
To understand key issues and develop management solutions requires long-term collaborations between researchers, managers and the community (Figure 2). Rigorous scientific research needs to be integrated into an adaptive management approach to achieve the conservation and management goals of the Western Grassland Reserves.  Ongoing research is essential for:

· Developing the knowledge base and tools required to plan, establish and manage the reserves:
· identify and assess the value of assets, both cultural and ecological

· inform management decisions and future policy development
· increase the efficiency of resource management (dollars, human resources, etc)

· stimulate interactions between managers and researchers

· Reducing uncertainty about the ecological outcomes of the reserves, and the effectiveness of particular management interventions:
· inform and facilitate meeting the legal requirements of the reserve

· Native Vegetation Framework offset obligations

· EPBC requirements

· Improving conservation outcomes for ecological and cultural assets:
· encourage and inform the use of adaptive management practices

· inform restoration practices

· inform and facilitate effective monitoring

· understand the role and importance of cultural assets
· Successfully integrating the reserve into an urbanizing landscape:
· inform the planning and design of the reserve to increase social acceptability

· inform managers and planners of community values
· inform educators to develop effective learning materials

· stimulate interactions between the social and ecological sciences
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Figure 2. The relationships between community, research and management in regards to the preservation, conservation and management of the Western Grassland Reserves. 
The research strategy for the WGR will inform future conservation and management activities that are essential to fulfilling both Government commitments and legislative requirements and the managers’ need to create a sustainable multiple-use park in an urbanising landscape.  It will guide DSE and Parks Victoria in their management work, by linking explicitly with the commitments Victoria has made under the Commonwealth-approved program for implementing the Strategic Assessment (DSE 2009).  It provides a structure around which managers, researchers and the public can address critical management issues and research needs. Finally, it provides a holistic framework that brings together scientific and cultural knowledge in a way that maximises community engagement. The four key research objectives of the Strategy are:
1. Development of a knowledge-based management framework to inform management, research and education activities.
2. Development of a research/manager partnership program.
3. Identification of priority research topics.
4. Dissemination of research and management findings.
1. Development of a Knowledge-based Management Framework to inform management, research and education activities

The creation of the WGR, along with the associated restoration, management, research and educational activities, will involve the collection and use of a diversity of information provided by a multitude of users over a long period of time.  In order to develop the capacity to effectively and efficiently retain, recall, utilise and build this information resource requires the development of a Knowledge Based Management Framework (KBMF).  The first step in creating a KBMF entails the creation of a repository of knowledge (i.e. a database) about the WGR and the surrounding urbanising landscape.  The KBMF itself extends beyond the collation of information in a database and involves the active use of the database by WGR staff and collaborators to inform short- and long-term activities (Figure 3).  Indeed, the creation of a knowledge-based management system is a fundamental component of an adaptive management process (Figure 3). The active inclusion of new information in the database by staff and collaborators is critical and will provide the foundation for effectively and efficiently addressing future challenges and threats to the WGR. 
The creation of a KBMF will inform management, research and education activities and will provide the following benefits: 
1. Serve as a repository for baseline information on the ecological, cultural and social assets and threats
2. Serve as a library of scientific publications, grey literature and WGR reports relevant to the effective management of the reserve

3. Provide a method for recording spatially and temporally explicit management actions, research activities, and disturbance events within and outside of the reserves
4. Provide critical information and the facility for developing adaptive management programs

5. Provide managers, scientists and educators much-needed general understanding about the ecological and social assets of the WGR
6. Provide readily accessible information for generating reports
7. Provide information that can be used to predict patterns and trends, and provides the foundation for future planning and policy development
8. Provide a long-term institutional memory that is independent of staff and collaborator involvement with the WGR
9. Provide a process for capturing the lessons learned
10. Provide critical documentation and facilitates communication between managers and collaborators to allow prompt and effective decision making
11. Provide a one-stop shop for accessing data and information on the WGR and relevant aspects of the surrounding urbanizing landscape
12. Provide improved access to information about the WGR to government departments, research institutes, the private sector, scientists, land managers and educators and the public 

13. Provide an efficient resource to be used in evaluating success in reaching the stated goals of the WGR
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Figure 3. A diagrammatic view of a Knowledge Based Management Framework which is composed of a database repository of information as well as a clear process for its use and replenishment. 
2. Development of a research/manager partnership program
In managing and attempting the larger task of restoring natural systems in the WGR, DSE and Parks Victoria face many challenges and potential conflicts.  To effectively address these challenges will require the efficient use of resources and the development of a dynamic KBMF, as described above.  Existing processes such as the Technical Advisory Group (TAG) for the WGR provide a forum for integrating current scientific knowledge and expert opinion into park planning and management.  Developing a research/manager partnership program will support the continuation of scientific research underpinning the conservation outcomes of the WGR, and provide a forum where key management issues can illuminate research questions.
Park managers in Australia (and around the world) have found it extremely beneficial and cost effective to develop partnerships with researchers, government and non-government agencies, companies and the broader community to assist in addressing these challenges. One locally successful program is the Parks Victoria Research Partners Panel program.  Currently, the panel includes ten research partners with a diversity of expertise and environmental knowledge.  Research projects are developed collaboratively, taking into consideration the requirements of Parks Victoria and the expertise of the research institutions.  Typically, research partners and Parks Victoria provide funding and in-kind support for the projects and commonly seek additional support from other funding agencies. 
The development of long-term partnerships between managers and researchers focused on the WGR will provide mutual benefits for everyone involved and will deliver a strong foundation on which to build an effective and dynamic management program.  Developing a manager/researcher partnership program also has additional advantages including:

1. Increasing the knowledge base that underpins management of the WGR and the larger western Melbourne basalt plains ecosystem.
2. Promoting and facilitating communication between managers and researchers

3. Promoting the value and importance of science-manager collaboration in the development of adaptive management practices to improve conservation outcomes

4. Increasing managers’ understanding of the ecological and social assets 

5. Increasing researchers’ understanding of the issues of concern and challenges facing managers

6. Utilizing the knowledge of decades of research already undertaken by researchers in the region and facilitates their long-term involvement in the program

7. Assisting in developing a more informed and integrated approach to solving problems
8. Providing a mechanism for undergraduate and graduate students to work closely with management staff
9. Ensuring the WGR are an attractive choice for locating field research, strengthening their utility as a public asset.

10. Facilitating an increase in awareness and concern about issues and challenges identified through scientific research about the state of the grasslands.
11. Facilitating the publication of management outcomes in scientific journals such as Ecological  Management & Restoration through co-authorship between managers and researchers
3.
Identification of priority research topics

A workshop with some 20 participants, including grassland researchers, managers, historians, graduate students and advocates, was held at the University of Melbourne on 2 June 2011.  Appendix 1 provides a list of all workshop participants.  The outcome of the workshop assisted in framing research priorities for the WGR.  We have integrated, interpreted and summarized these outcomes below.
The priority of each research question is classified as critical, important or interesting based on the significance of the research outcomes to the successful design, establishment and maintenance of the WGR. Success is determined by the management goals of the WGR identified in the interim management plan (DSE 2011). The following questions are used to assess the priority of the research questions:  

The outcome of critical research questions will:

1. be required for DSE to meet legal (EPBC, native vegetation framework) requirements of the WGR

2. help to mitigate significant risks to the successful design and establishment of the WGR

3. address critical knowledge gaps about ecological and cultural assets required for successful management of the WGR

4. significantly reduce the tension between the public use and conservation goals of the WGR

5. be required for DSE to successfully manage and restore grasslands at the large scales required in the WGR
The outcome of important research questions will:

6. significantly improve DSE’s ability to meet the legal requirements of the WGR

7. significantly improve DSE’s ability to establish and design the WGR

8. address important knowledge gaps about the assets of the WGR

9. significantly improve DSE’s ability to manage and restore the grasslands at large scales or given public use of the grasslands
The outcome of interesting research questions will:

10. improve DSE’s ability to manage the WGR
Based on discussions held during the Workshop, research questions have been divided into four sections:
A.
The conditions and dynamics of the ecological and cultural assets of the WGR 
B.
The risks and threats to these assets 
C.
Community acceptability of and engagement with these assets 
D.
Habitat Management and Restoration
Each section has been further divided into groups of related questions (e.g. A.1 Assessment of ecological values).
A: Understand the conditions and dynamics of the ecological and cultural assets of the WGR
What do we wish to achieve?

We need to understand the baseline state of the ecological and cultural assets of the WGR to support effective planning, management and monitoring and restoration of these assets. Greater understanding of dynamics (e.g. how grasslands transition between different ecological states) will inform the restoration and management of the reserves to maximize conservation outcomes. In particular, such data will reduce uncertainty about the effects of management on the ecological and social values of the reserve.
A.1 Assessment of ecological values
Critical research questions

1. What organisms occur where in the WGR? [satisfies priority question 3]
2. What is the location, condition and preferred habitat of all EPBC-listed, FFG-listed, and regionally significant species in the WGR? [1, 3]
Important research questions

1        Which little-understood life-forms such as invertebrates, soil microbial communities and non-vascular plants are present in the WGR? [8]
2.
Is above-ground vegetation state also an indicator of below-ground state (e.g. soil phosphorous levels)? [9]
A.2 Assessment of cultural values and their dynamics
Critical research questions

1.
What are the cultural assets of the WGR and where are they found? [3]
Important research questions

2. 
What can we learn about how were the grasslands managed by indigenous and post-contact land managers? (e.g. the use of fire and grazing) [8, 10]
3.
What are the ecosystem services (the services provided by ecosystems to people) provided by vegetation in the Reserves? How do these vary across different vegetation states? [8, 9]

A.3 System dynamics and resilience

Critical research questions

1.
What is the population ecology and viability of EPBC-listed species? [1, 3] 
Important research questions

1.
How are population trends of EPBC-listed species related to environmental variation (e.g. weather) and management activities? [6]
2.
Under what circumstances does the recruitment and dispersal of plant and animal species  occur in the WGR? [8, 9]
3.
What is the strength of competitive interactions between desirable and non-desirable species, and is this interaction different for the ‘regeneration niche’ versus the ‘persistence niche’? [8]
4.
How does variation in rainfall (and to a lesser extent, temperature) determine annual primary productivity? [8]
5.
Are mono-dominant native grassland stands more resilient to climate change and weed invasions, and should mono-dominance be a key management aim in some parts of the landscape? [8]
B: Understand the risks and threats to the ecological and cultural assets of the WGR
What do we wish to achieve?

We wish to reduce risks to the ecological and cultural assets in the reserves, to improve long-term values and, importantly, reduce the uncertainty that these outcomes might bring.
B1. Climate change
Important research questions
1. How is climate change likely to impact on the ecological and cultural assets of the WGR and what is the spatial and temporal confidence associated with these predictions? [8]
2. Which locations in the WGR are likely to function as refugia for threatened species in the face of predicted climate change? [8]
3. Which species should be selected as indicators of the effects of climate change on ecological communities? [8]
4. How will the interaction between climate change and disturbance (such as fire) affect the persistence and dynamics of grassland species? [8]
5. How does climate change affect provenance selection for plant re-introductions to the WGR? [8]
B2. Restoration and Management
Critical research questions
1. How will suitable propagules be sourced to achieve restoration aims at the scale required in the WGR? [1, 2, 5]
2. How can soil nutrient levels across the WGR (particularly nitrogen and phosphorous) be appropriately controlled in restoration and management activities at the scale of the WGR? [1, 2, 5]
B3 Tensions between public use and biodiversity and cultural values
Critical research questions
1. What are the risks associated with implementing management by burning in an urbanizing landscape, and how do we overcome them? [5]
Important research questions
1. What are the tensions between public use and conservation management of the reserves? [7, 9]
2. How does land use change affect the conservation and cultural values of reserves? [7, 9]
B4 Exotic species
Critical research questions
1. Which weeds are ‘drivers of change’ in native ecosystems due to their ability to invade and their competitiveness or ‘passengers of change’ that follow soil disturbance? [2, 5]

2. What are the main pest species across the Reserves, how are they distributed in space and time, what is the trajectory of their populations, and what impact do they have on native flora and fauna? [2, 5]]
Important research questions
1. How will transitions from rural to urban land uses of edge interfaces affect weed invasions into the WGR? [9]
2. Are perennial weed invasions associated with elevated soil fertility (in particular, phosphorous and nitrogen)? [9]

Interesting research questions
3. Which disturbances promote weed invasion? [10]
4. Can traits be used to predict weed species that have strong, negative impacts on native plant communities? [10]
5. Can remote sensing technology can measure trends in nutrient load or weed cover at the resolution necessary to inform management at the scale of the entire reserve? [10]
6. What impacts do domestic pets (dogs and cats) have on the biota of reserves and how can they be controlled? [10]
C: Community acceptability of, and engagement with, the ecological and cultural assets of the WGR
What do we wish to achieve?

We wish to maximise both the public use, acceptance and conservation outcomes of the WGR to ensure the ongoing viability of the biodiversity and cultural values of the reserves in a peri-urban context.

C.1 How can the community be engaged with the biodiversity and cultural values in urban grasslands?

Critical research questions

1. How are the biological, geological, historical and cultural assets contained in grasslands valued by the public?  [4]

2. How can these assets be used to engage the public and reduce tension with conservation management? [4]
C.2 How can urban grasslands be made more acceptable to the public?

Critical research questions

1.
What beliefs do the public have about urban grasslands? [4]
2.
What public uses of the WGR would be valued by the public? [2, 4]
3.
How can key management requirements of urban grasslands such as biomass control (typically though burning) be made more acceptable to the public? [2, 4]

Important research questions

4.
How will physical and psychological health benefits be derived from the grasslands? [8]
5.
How can the reserves be designed to allow public use that is compatible with the biodiversity conservation goals? [2, 4]
C.3 Who is the public that will interact with the WGR?

Important research questions

1.
Who is likely to be living near the reserves? [7, 9]
2.
What will this local community and other interested people want to do in the reserves? [7, 9]
C.4 How can the community be engaged in a restoration project driven by government legal obligations?

Critical research questions

1. How can traditional owners, continuing and former agricultural land managers and community restoration practitioners be engaged in the restoration and management of the grasslands without compromising legislative (EPBC and Native Vegetation Framework) requirements? [4]
2. How can they be incorporated into adaptive management processes?

Important  research questions

2.
How are transitions between ecological states in different landscape contexts (e.g. grazing, cropping, archaeological sites) related to public acceptability? [7, 9]
C.5 What role can grasslands play in school and community education programs?

Critical research questions

1. What educational opportunities do the biodiversity and cultural assets present? [3, 4]

2. How can these be effectively used in education programs for different sections of the community? [3, 4]
D: Habitat Management and Restoration
What do we wish to achieve?

We wish to improve our ability to effectively manage and restore grasslands at large scales in a peri-urban context. The maintenance, improvement and long-term conservation of biodiversity and ecosystem function are key goals of the WGR.

What is required to achieve this?

More information is needed to plan for, and implement, conservation land management at large spatial scales, and to identify options for improving practices, reducing risks and mitigating adverse impacts, and to measure the effectiveness of actions to halt and reverse declines.
D.1 Scale
Critical research questions
1. How can the recruitment of native species be maximized at scales necessary to recover large grasslands? [1, 2, 5]
2. Are there vegetation states where restoration will be more successful at large scales? [1, 2, 5]
3. What are achievable, cost-effective techniques for restoring successional processes at large scales in very different ecological condition states? [1, 2, 5]

Important research questions

4. What are the traits of plant species that can be established at large scales versus those that cannot? [9]
D.2 Translocation and reintroduction
Critical research questions
1. What are the minimum key spatial and temporal interventions necessary to promote effective restoration, and how does this vary for different vegetation states? [1, 2, 5]
2. What is a ‘local’ provenance for setting guidelines for restoration? How important is provenance when restoring native ecosystems in an urbanizing and warming world? [1, 2, 3, 5]
Important research questions
1. Is there an optimal planting design to maximize scales of introduction while maintaining key ecological processes such as pollination? [7, 8, 9]
2. What are the traits of species for which translocation is / is not an effective mitigation strategy? [7, 8, 9]
3. What are the techniques that can be used to re-introduce / supplement species of high conservation significance? [7, 8, 9]
4. How can we evaluate whether translocation and/or reintroduction is successful? [7, 8, 9]
Interesting research questions
5. When should we reintroduce native fauna? [10]
6. What are the conditions necessary to effectively reintroduce native fauna? [10]
D.3 Transitions between vegetation condition states
Critical research questions
1. What are the preferred or priority areas for undertaking offset restoration activities? [1, 2, 5]
2. What transitions are needed to shift vegetation to more desirable states based on initial state and desired end-state? [1, 2, 5]
3. How does biomass control by burning affect biodiversity, invasions and ecosystem services compared to biomass control by grazing or mowing? [1, 2, 5]
Important research questions

4. What are cost-effective, long-term solutions to lowering nutrients where soil fertility affects the potential for restoration (i.e. movement between states)? [6, 9]
D.4 Management
Critical research questions
1. What is the effectiveness of different on-ground management practices in restoring or maintaining species, processes and function? [1, 2, 5]
2. Where are the locations and the management inputs most likely to enhance refugia quality for EPBC-listed species? [1, 2, 5]
Important research question

1. What is the range of, and optimal, disturbance regimes that will deliver positive outcomes for native biodiversity? [9]
2. How should boundaries with adjoining landholders be administered for fire management? [9]


4. Disseminate research and management findings
The dissemination of research findings, knowledge and information on the management of the WGR, in an effective and timely way, is critical to its long-term success.  In particular, the delivery of research findings used by land managers and other key stakeholders (e.g. local communities) is vital to promote evidence-based decision making. Additionally, such activities will help build community knowledge, awareness and support for the WGR.

The challenge is to make accessible research findings to those who will use the information. The mechanisms of effective delivery need to be developed but should include the following strategies: 

1. A dedicated WGR website focused on conservation has the potential to connect, share and develop knowledge and resources relevant to the WGR. A well-designed and managed web-based focal point has the potential to encourage researchers to make their knowledge available. 

2. Dissemination of information should be supported by the sharing of research findings through co-authored scientific papers, forums for land managers and other key stakeholders, public seminars and conference presentations. 

3. Examples of where research findings have been applied in evidence-based decision making, policy and planning reform, and on-ground management practices, should be highlighted.
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Appendix 1.  Participants in the WGR Research Strategy Workshop 
Held on 2 June 2011 at the University of Melbourne. 
	Name
	Institution

	Prof. David Cantrill
	Royal Botanic Gardens

	Dr Ian Chivers
	Native Seeds

	Russell Costello
	VNPA Council

	Vanessa Craigie
	DSE

	Dr John Delpratt
	University of Melbourne (Burnley)

	Ms Cynnamon Dobbs
	University of Melbourne

	Dr Colin Hocking 
	Victoria University

	Mr Dave Kendal
	Australian Research Centre for Urban Ecology (ARCUE)

	Assoc. Prof. Ian Lunt
	Charles Sturt University

	Assoc. Prof. Mark McDonnell
	Australian Research Centre for Urban Ecology (ARCUE)

	Dr David McLaren
	Bioscience Research (DPI)

	David Moloney
	National Trust

	Dr John Morgan
	La Trobe University

	Ms Briony Norton
	University of Melbourne

	Dr Steve Sinclair 
	DSE

	Fiona Smith
	Parks Victoria

	James Todd
	DSE

	Dr Nicholas (Nick) Williams
	University of Melbourne (Burnley) 

	Assoc. Prof. Alan Yen
	DPI/ La Trobe University
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