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Introduction 

Recent expansion of the NSW protected area estate has captured degraded and 

substantially modified land. National Parks on the NSW Mid North and North Coast are 

estimated to now contain over 300 timber plantations (R.J. Hunter pers. comm. 2003). 

The conservation estate also includes sand-mined areas, previously cleared and grazed 

sites, land that has been exposed to inappropriate fire regimes and areas infested with 

weeds and feral animals. The NSW National Parks and Wildlife Service (NPWS) is 

responsible for managing these reserves. The Service charter requires that degraded areas 

be managed to enhance biodiversity values (Steering Committee to the Minister for the 

Environment 1998). 

 

Since 1999 the University of New England and the NPWS have collaborated in the 

ecological restoration of degraded areas in Bongil Bongil National Park on the NSW Mid 

North Coast. We have adopted Hobbs and Harris’ (2001) restoration framework 

(Figure 1). Several NPWS planning and policy instruments are integral to the successful 

implementation of this framework. Expertise in the design, monitoring and analysis of 

restoration projects has been equally important in ensuring successful outcomes. 

Inclusion of case studies is beyond the scope of this short note. Here we present our 

current views on the value of applying ecological models to restoration planning and 

evaluation, given the anticipated escalation of ecological restoration projects in national 

parks.  

State and Transition Models 

Ecological restoration projects begin with a degraded site requiring restoration. A state 

and transition model indicating hypothetical restoration barriers needs to be developed 

First�published�in�Ecological�Management�and�Restoration,�volume�5,�issue�1�(2004).��
Published�by�Blackwell�Publishing�Ltd.��Copyright�©�2004�Blackwell�Publishing�Ltd�

The�definitive�version�is�available�at�www.blackwell�synergy.com�
�
�



for the site. Such a model identifies the current degraded state, alternate desired states and 

the barriers restricting transition between them (Westoby et al. 1989). Pre-treatment 

measurements should assess the functional, structural and compositional attributes of the 

site, predicting the likely potential for, or limits to, recovery based on the autecology of 

the desired species. Although it is not possible to predict the composition and condition 

of seed banks, prediction of likely barriers currently restricting natural regeneration is 

important to maximise the chance of early success. Restoration options that do not 

address the barriers and current degradation pressures are unlikely to be successful 

(Hobbs and Norton 1996).  

 

Understanding land use history of the site is helpful for identifying alternative vegetation 

states and the potential barriers restricting transition to a preferred state. A land use 

history can be compiled using aerial photographic interpretation and oral and written 

histories of the site. Quantitative comparisons of degraded sites with comparable natural 

and less disturbed sites should be made. Comparisons of the degraded, semi-degraded 

and natural states provide insights into the ecological conditions and processes 

maintaining the site in a degraded state and preventing transitions to more desirable 

states. Once restoration barriers are identified, the literature and local expertise can guide 

planning of restoration options to overcome these thresholds. 

Societal Goals 

Restoration within a national park will usually entail restoring vegetation and ecological 

processes approximating a putative pre-European state and disturbance regime. 

Permissible activities within NSW National Parks are generally those allowed within the 

IUCN definition of a national park, precluding rehabilitation goals other than those 

related to establishing natural communities or low-impact wildland recreation facilities 

(IUCN 1994). 

 

Societal goals for degraded sites within national parks should be documented in the Plan 

of Management (POM). POM preparation includes public consultation and review. 

Statements within plans are usually generic and of the form ‘the site will be rehabilitated 



to a natural condition’, providing little specific guidance for park managers. Restoration 

goals need to be quantified and achievable (Hobbs and Norton 1996). We suggest 

quantitative restoration goals be determined by experimenting with various restoration 

options. Through experimentation, realistic goals can be set as the minimum achievable 

standard for further restoration attempts, with some confidence that they can be achieved. 

Monitoring of initial restoration experiments must continue, to update response models 

and longer term restoration goals. Once restoration goals are quantified, they should be 

included in POM review for societal approval. Detailed Restoration and Rehabilitation 

Plans can also be developed in parallel to provide specific implementation guidelines for 

park managers.  

Restoration Options 

Without experimentation, a site’s potential for natural regeneration cannot be determined. 

Further, it is important that proposed restoration treatments test hypothesised restoration 

barriers from the state and transition model. If treatments do not address putative barriers, 

not only are they likely to fail, but it will also be difficult to refine the model. Equally, if 

treatments have under-estimated regeneration potential and actually suppress it, failure 

can also occur. A range of treatments should be proposed, including treatments that test 

the potential for natural regeneration, so that the cost to biodiversity benefit ratio of the 

different options can be determined. 

 

From a pragmatic perspective, restoration options must aim to establish self-sustaining 

communities as rapidly as possible without compromising the integrity of local 

communities. Enhancing natural successional pathways can minimise long-term 

management inputs. The NSW Parks estate is still expanding with > 7% of the state 

reserved. Efficiency is paramount in ensuring successful restoration so that resources can 

be used to rapidly restore the maximum number of degraded sites.  

 

Treatments should also be practical. Restoration options must be applicable to the scale 

of the problem and capable of implementation across the whole area affected. While it 

may be feasible to temporarily fence small research plots or areas of Threatened Species 



to minimise browsing of planted seedlings, fencing large tracts is usually not. Similarly, 

skills and equipment maintained by the agency should guide potential restoration options. 

For example, herbicides, fire, or other tools for weed control can be used, given agency 

staff usually have the appropriate skills.  

Policy Instruments 

The reserve POM is the policy instrument that outlines which sites should be restored and 

with what priority. Plan developers can utilise a triage approach to restoration site 

prioritisation, whereby the relative probability of recovery and current level of 

degradation are considered (Hobbs and Kristjanson 2003), along with the site’s 

importance in the conservation matrix. The POM should also briefly outline the 

monitoring and reporting requirements for restoration projects. Increasingly, Restoration 

and Rehabilitation Plans are being prepared since site-specific implementation guidelines 

are too detailed for inclusion in the POM. In such cases, the POM should outline that a 

separate rehabilitation plan is to be developed. The aims for degraded site restoration 

should be clearly stated in the POM since it is developed and periodically reviewed 

through community consultation. Explicit objectives and implementation guidelines can 

be outlined in the restoration plan, that is subject to more frequent review via the adaptive 

management reporting of the specific project.  

 

Environmental impact assessment is required in NSW reserves for any on-Park ‘activity’ 

(Part 5 of the NSW EP&A Act 1979). Usually this entails production of a Review of 

Environmental Factors (REF) that is assessed within the Environment Protection and 

Regulation Division, separate to the Parks Service Division, of the Department of 

Environment and Conservation (NSW). The REF is designed to determine whether a 

significant impact is likely to occur from the proposed activity, in this case restoration 

treatments. The REF can be a key policy instrument in implementing best-practice 

restoration by requiring monitoring and reporting that otherwise may have been avoided. 

Impact assessment ensures consideration of the potential to further degrade the site 

through restoration treatments. We have also found REF preparation useful for improving 



community awareness regarding restoration activities and receiving feedback from local 

experts about restoration options.  

Monitoring and Evaluation 

Restoration options should ideally be implemented according to a statistically valid 

experimental design with random allocation of treatments to replicated experimental 

units. This requires additional planning in consultation with restoration ecologists and 

statisticians but not necessarily additional on-ground works. A experimental approach 

enables rigorous and reportable comparison of various restoration treatments in terms of 

compositional, structural and functional outcomes. Where testing state and transition 

hypotheses, experimental design needs to be tailored to overcoming transition thresholds 

(barriers) suggested by the response model. 

 

Integral to successful restoration (Hobbs and Harris 2001) and the development of 

restoration ecology (Lake 2001) is the capture and dissemination of both scientific and 

non-technical information from restoration projects. Monitoring is key to comparing 

restoration options and determining whether restoration goals are being met. NPWS park 

management staff can qualitatively monitor restoration success. However, scientists 

should also conduct quantitative monitoring of ecosystem function, composition and 

structure, relevant to the state and transition model. This monitoring is required to test 

hypotheses arising from the state and transition model in order to refine and improve it. 

Once quantified restoration goals have been established, restoration ecologists and park 

management staff can develop a simplified monitoring protocol that can be implemented 

by local staff to assess restoration success.  

 

Evaluation needs to consider more than the achievement of quantified restoration goals. 

Consideration should be given to the costs and ongoing management requirements of 

treatments. Reporting of both successes and failures is essential to ensure others do not 

make similar mistakes and can replicate the successes. Publication of results can be 

multifaceted in the form of research theses, journal articles, NPWS restoration workshops 

and the scientific literature. Given the number of restoration projects currently being 



undertaken by NPWS, there is a wealth of information that should be captured and 

disseminated. A simple inter or intra-net reporting template might be contemplated to 

communicate outcomes and experiences. Periodic collation and review of emergent 

patterns could be centralised before dissemination.  

 

From monitoring and evaluation comes improved scientific understanding of the system 

and the state and transition model. Furthermore, restoration goals can become more 

realistic in terms of area restored per unit time and cost and through realisation that the 

site may be unable to support the community type that had originally been intended. 

Information gained from monitoring should be used in POM reviews so that revised 

restoration goals and costs can be evaluated by the agency and community as a whole. 

Conclusions 

Given current and expected restoration efforts within national parks, it is important to 

maximise returns. By implementing best-practice restoration techniques, positive 

outcomes will be achieved more quickly. Short-term restoration failures, when conducted 

within an appropriate research framework like the one advocated here, can provide 

invaluable information for future success. Although extra costs are borne through 

rigorous monitoring and evaluation, we argue that the long-term biodiversity benefits and 

financial savings are worth the modest short-term expense. 
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Figure 1 (attached) Caption: 
 
 
 
Figure 1. Restoration framework outlining inter-relationship between aspects of the 
restoration process (redrawn from Hobbs and Harris 2001). 
 
 


