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Preface  
This report presents the conceptual and operational framework for designing and applying a set of 
regional plan evaluation criteria. This framework was developed by the project team during 2002 and 
finalised by January 2003. It has not been printed in this form however until January 2004. During this 
period the actual evaluation of plans was undertaken with the synthesis of findings currently in 
progress and shortly to be published in a second project report available by March 2004.  
The project team is currently revising and updating the criteria and methods presented in this Stage 
1report. These revised criteria will be available in early 2004 in the form of a report for the TSCRC 
project, Healthy Savanna Planning Systems. 

The report will be available in both hard copy and on the Tropical Savannas CRC website. 

<http://savanna.cdu.edu.au/> 
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Introduction 

1 Introduction 
1.1 Project overview and objectives 
Sustainable Natural Resource Management (SNRM) is now the stated goal of natural resource 
managers in most countries. It takes a longer-term, broader perspective on natural resource values 
compared with the narrow resource-use regimes of the past. SNRM recognises the importance of 
natural resource productivity and the prosperity of natural resource dependent communities; the 
elements of the landscape health including catchment condition, hydrological regimes and water 
quality; the need to maintain ecosystem productivity and biodiversity; and the significance of cultural, 
social and aesthetic values of natural resources. 

In the past decade, globally there has been a pronounced ‘regional turn’ in policymaking and 
implementation for SNRM, arising largely from the needs for sustainable development and the loss of 
confidence in national governments to develop policy at the local level. Regional planning systems 
have a high potential to contribute to sustainable development by integrating economic, social and 
environmental policies in a spatial context. The regional scale within the national policy system has an 
important role because: 

• many of the issues of natural resource management such as water quality, biodiversity and the 
sustainable use of natural resources can be best measured and addressed technically at a 
regional scale—within river basins, biogeographic regions and production zones; 

• political and administrative systems need to improve integration between the economic, social 
and ecological dimensions—those links and trade-offs can often be best internalised at a 
regional level; and 

• there is a need to decentralise decisions closer to the local community to enhance SNRM 
activity at the property and local scales and to facilitate more open participatory decision 
making processes.  

Across government and community sectors there is increasing support for, and activity in, natural 
resource planning at the regional scale in Australia including in the tropical savannas. Along with this 
activity are increasing expectations that plans will be able to deliver on sustainable landscape targets 
such as water quality, biodiversity and address social issues such as employment and equity. 
Considerable resources are being invested in developing and implementing these plans. What is 
lacking, however, is a consistent approach for evaluating the capacity of plans to deliver against their 
stated sustainability goals and their potential to produce sustainable outcomes.  

Planning is a key tool for translating policy objectives into actions on the ground. The emerging 
sustainable development paradigm for policy requires an environmental system focus for management 
and therefore a system-wide assessment of institutional performance across policies and programs at all 
levels of governance, especially at the regional level. The challenge for policy makers and managers is 
to extend their horizons beyond conventional sectoral natural resource, social and economic policies to 
integrated planning at the regional level. For natural resource plans, there is a need to look at the role of 
natural resources in landscapes and communities and to engage regional communities in plan 
development. There may be substantial gaps in the management system, duplication, even 
contradictory components that need to be understood and changed. 

Research in the field of policy implementation is surprisingly uncommon. Even less has been 
conducted on the effectiveness of implementation in regional planning (McLaughlin 1992, Bellamy et 
al. 2001, Berke and Conroy 2000). There is an abundance of literature on what planners ought to do but 
there is surprisingly little research into what practising planners actually do on a day-to-day basis, and 
whether what they do makes a difference. What plans do they prepare? What are the plans trying to 
achieve and what are the common implementation tools that they use? Importantly, what procedures 
and processes influence regional plans? 

The only way to achieve significantly better (self-aware and critically reflexive) practice is to 
build better theory. The only way to have better theory is to conduct rigorous studies of practice 
taking account of its specific socio-historical context, its stated aims, methods and outcomes …  

(McLaughlin 1992, p. 6) 
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On a more prosaic level, the chair of an accredited regional planning board in the savannas stated: 
“Don’t take too much notice of the regional plan—it is just ‘airy fairy’”. Another stated that their plan 
was “… only to satisfy the Commonwealth to get their hands on the money.” Whether the purpose is in 
the genuine interest to improve the practise of regional SNRM planning or whether it is to inform or 
expose weaknesses in current activities, rigorous assessments will help to enhance the quality of plans. 

1.2 Project outline 
Goal: This project aims to develop and apply a plan evaluation framework to assess the extent to 
which existing regional plans in Australia’s tropical savannas could contribute to sustainable use 
and healthy savanna landscapes. 

The project has two stages: 
1. Developing the framework for evaluation. This is necessary because there are presently no 

standard methods and processes for evaluating plans in this arena. The framework itself will 
be a research output that may be applied, with modification, in other regions of Australia and 
elsewhere, as well as providing inputs into improved planning outcomes in the Australian 
tropical savannas. 

2. Applying the framework to the current regional natural resource planning in Australia’s 
savannas. The framework and associated methodology will provide assessments of the plans 
currently in place in each of the savanna regions, and collectively according to the expected 
outcomes and planning components. 

This project is funded through the Cooperative Research Centre for Tropical Savannas Management 
with the project team based at the CSIRO Sustainable Ecosystems, University of Queensland and the 
Queensland Department of Natural Resources and Mines.  

1.2.1 Stage 1 
The first stage of the project involves developing the framework for plan evaluation by providing 
criteria that define the:  

1. Scope of plans with respect to requirements for achieving sustainable use of tropical savannas. 
These criteria define the desired outcomes or ‘ends’ of regional resource management plans. 
The criteria will adopt current standards for defining sustainable use (ecologically sustainable 
development) that encompass ecological, economic, social and cultural dimensions, tailored to 
the savannas’ specific resources and SNRM regimes. Particular attention is given to the 
emerging Australian national standards and targets for regional SNRM. 

2. Substantive content of plans as tools for achieving sustainable NRM. These criteria allow 
evaluation of the ‘means’ of plans and focus on the methods and processes used to develop 
plans, the rigour of their technical input and the instrumental assumptions and implementation 
proposals within them. These criteria are developed from generic planning practice, translated 
into the savanna region situation. Particular attention is given to the new Australian national 
guidelines for accrediting SNRM plans for Commonwealth programs including the National 
Action Plan for Salinity and Water Quality (NAP) and Natural Heritage Trust Mark 2 (NHT2). 

3. A practical methodology and accompanying protocols for applying the framework provided 
by these two sets of criteria to evaluate plans in the savanna region.  

This report presents the output of Stage 1 of the project. 

1.2.2 Stage 2 
In Stage 2 of the project, the evaluation framework developed in Stage 1 will be applied to the current 
regional natural resource planning in Australia’s savannas. The constituent regions (shown in Figure 2) 
in this evaluation are:  

Queensland Fitzroy, Burdekin, Desert Uplands, Cape York, Northern Gulf, Southern 
Gulf and Lake Eyre Basin 

Northern Territory Darwin—Kakadu, Victoria River District and the Sturt Plateau. 
Western Australia Kimberley 
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In doing the evaluations, the project team will work cooperatively with the regional planning 
organisations or bodies who have developed the plans. These range from community-based catchment 
organisations to state government statutory planning initiatives.  

The evaluation process will provide both an assessment of individual plans and an assessment of the 
status and effectiveness of the emerging practice of bioregional planning to guide savannas research 
and policy.  

The framework will provide a model for ongoing plan development and assessment. Both the 
evaluation tools and the evaluations can be used by the regional planning organisations to support and 
inform their own plan evaluation requirements or evaluation processes. The timing of this assessment is 
also favourable in assisting plan development and review in light of the target-focused approach 
currently proposed through national SNRM agendas such as the NAP and NHT2.  

1.3 Regional natural resource planning 
Proponents of regional planning have long argued that planning at the regional scale is effective for 
economic, social and natural resource management because so many technical and economic 
dimensions are aligned at the regional scale, such as catchments and water resources, market areas and 
communities of interest, infrastructure service areas, ecosystem interactions and biodiversity 
assessments. Regional planning for cities and rural regions has been around for many years, waxing 
and waning according to political beliefs and driving forces such as urban sprawl, rural reconstruction, 
infrastructure planning, resource development, and most recently, regional resource-use planning and 
joint agreements for native title (see Woodhill and Dore 1998). 

A recent discussion paper AFFA (2002) noted: 
“There is increasing recognition that sustainably managing Australia’s natural resources requires 
regionally based approaches that address issues in an integrated way: 

• strong interrelationships between the various resource and environmental degradation issues 
occur in regions that call for integrated management responses; 

• regional planning is an effective way to engage all stakeholders and to build on activity at the 
property and local levels, while also complementing state and national activity; 

• a regional approach offers a framework for planning and action that can be adapted to suit 
specific circumstances—it enables the social, economic and environmental dimensions of a 
region to be considered in an integrated way; and 

• the regional scale is also an appropriate scale for negotiating trade-offs, resolving conflict and 
for determining priorities and shared investment arrangements where there is a need for 
coordinated action over a large area involving many people.” 

In this report, regional planning is defined as any planning activity conducted within defined regional 
boundaries, including environmental and natural resource planning; planning for economic 
development, employment and infrastructure; human services and social planning.  

Bioregional planning is integrative planning in a bioregion which is a geographic space that contains 
one whole or several nested ecosystems, characterised by its landforms, vegetative cover, human 
culture, and history, as identified by local communities, government agencies, and scientists. 
Bioregional planning lacks an agreed definition, but can be defined as an organisational process that 
enables people to work together, acquire information, think carefully about the potential and problems 
of their bioregion, set goals and objectives, define activities, implement projects, take actions agreed 
upon by the community, evaluate progress and refine their approach (Miller 1995). Bioregional 
planning emphasises the supremacy of natural units over other jurisdictional areas, including political 
divisions.  

There is no single regional plan in any region, but there is a diversity of plans addressing various 
SNRM and other issues. National programs such as NAP and the NHT are now the main drivers for 
regional resource use planning throughout Australia. The NAP/NHT focus on water quality, salinity 
and riparian zone management, sustainable agriculture, biodiversity and coastal management issues. 
Increasingly, the states and territories produce regional plans covering sectors such as rivers, forests, 
economic development and these too are highly relevant to the composite (if not integrated) planning 
activity addressed in this project. Local governments in consortia, such as the Southern Gulf region of 
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Queensland, or the Kimberley region of Western Australia, also produce plans, mostly with a land use 
and infrastructure focus. 

The regional natural resource management plan is thus a composite of a whole raft of plans at scales 
from national to local, which varies from state to state, and even within states. Occasionally, there is a 
subsidiarity relationship between plans, such as those linking national or state conservation priorities 
into local planning and approval systems or regional cooperative local government plans into state 
resource management programs. More often, the set of plans is disjointed, uncoordinated and even 
contradictory. However, it is their aggregate quality as the planning framework for resource 
management in a region that needs to be evaluated. 

1.4 Regional NRM in the tropical savannas 
While the tropical savannas constitute approximately 30 per cent of the Australian landmass, they are 
in general relatively undeveloped regions. Natural resource management and planning is quite different 
in the savannas compared to the more closely settled temperate regions of the country. As a broad 
generalisation, the natural resources of: 

• Temperate (Southern) Australia is over-committed and the limits to water, forest and land 
availability has been reached. Key problems are soil erosion, salinisation in its various forms, 
water over-use and pollution, rangeland degradation and over-clearing. The challenge for 
managers in southern Australia is to reduce pressures on resources and rehabilitate functioning 
ecosystems. 

• Northern Australia is still being developed, resource-use pressures are general low and many 
landscapes are still relatively intact, although there are issues of degradation caused by 
overgrazing, fire and pest plants and animals. Issues for planners include protection and 
management of resources, conservation, land-use intensification, land-clearing and irrigation 
development and resource allocation, including managing the majority of potential native title 
claims. 

• Savannas have a low intensity of land use, low density of population and a substantially 
greater proportion of Indigenous people in the population. From a planning perspective there 
is less history of detailed planning, fewer precedents, less evident planning regions and 
institutions that are hindered by remoteness. 

It is also worth noting that issues in southern regions are setting the agenda for SNRM at present. 
However, one needs to keep open the possibility that regional SNRM in the tropical savannas needs to 
be quite different from the dominant emerging national paradigm.  

1.5 Evaluation intent and approach 
The extent to which SNRM is being achieved in a given region depends on the aggregate performance 
of governments and the effects of direct and indirect, intentional and unintentional efforts of 
individuals and enterprises across the region and beyond. Assessing the extent to which this aggregate 
of resource use practices on the ground is sustainable is far beyond the scope of this project. Rather, 
this project focuses on the apparent ability of one instrument, regional plans, to assist in the process of 
achieving improved social, economic and ecological outcomes.  

The focus in this project is only on public regional natural resource plans and the organisations and 
agencies that prepare and implement them. While there have been many projects evaluating natural 
resource agencies, natural resource programs and policies, plans and projects, we have found none that 
has systematically evaluated regional natural resource plans. Compared with the extensive efforts to 
apply scientific principles to assessing ecological condition and natural resources (for example the 
National Land and Water Resources Audit), there is little research reported that rigorously evaluates 
the aggregate effect of national, state and local programs to achieve desired environmental outcomes in 
natural resource management at that scale. 

The core question here is how can we evaluate regional plans with respect to the criteria of 
savanna health? We are concerned only with the plans themselves. Most importantly we are not 
specifically evaluating the planning process used to prepare the plans, or the actual outcomes of the 
plans. However, we are evaluating, in a formal structured sense, whether the plans have the necessary 
ingredients to address rigorously the needs of sustainable development at the regional scale. 
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Our approach to this narrowly defined evaluation task is informed by a number of recent NRM 
activities.  

1. The purpose of the project is similar to the planning systems review undertaken in the 
Regional Forest Agreement (RFA) process known as Ecologically Sustainable Forest 
Management (ESFM). Within the National Forest Policy Statement, ESFM was defined at two 
levels: 

o As an overarching goal for the long-term maintenance of the full range of natural, 
cultural, social, and economic values of Australia’s existing native forests. This is 
essentially the “Montreal Process” set of criteria and indicators. 

o The management practices, planning processes, codes of practice, environmental 
prescriptions, and management plans, required to maintain and protect nature 
conservation values and the productive capacity of these forests.  

The ESFM assessment in the RFA provided an independent expert assessment of the forest 
planning processes and management systems for delivery of ESFM in each RFA region 
(McDonald and Lane 2002). The framework for the assessment provided a basis to assess each 
management system component against assessment criteria. The outcome was an assessment of the 
scope of systems and processes to deliver ESFM for all levels of government and all land tenures 
that linked management systems and processes to issues affecting the achievement of ESFM. The 
purpose was to identify deficiencies in the forest management system that would limit the chance 
to meet the over-arching goal of ESFM. This assessment adopted a ‘systems’ approach to 
evaluating ESFM using the components of the ISO14000 series of management system assessment 
guides. 
2. Second, this project has, as noted above, paid attention to the emerging Commonwealth-State 

guidelines for regional SNRM Plans under the NAP/ NHT2. It is hoped that the outcomes of 
this project can provide a significant input into the guidelines themselves and the assessment 
(accreditation) of plans made for these programs. 

In summary, the conceptual model developed in this project has evolved from the ESFM and 
NAP/NHT2 frameworks to evaluate: 

• What are the regional plan’s desired outcomes and are they likely to contribute to sustainable 
outcomes? 

• How well are they addressed within the plans key components? 

1.6 Application of savanna health concept to developing criteria  
In preparing the outline of this project we were particularly keen to build on the excellent ongoing 
work within the Tropical Savannas CRC on Healthy Savanna Landscapes. The Tropical Savannas CRC 
has developed performance benchmarks by defining healthy savannas and their attributes, and 
identifying indicators of landscape health (Whitehead et al. 2000). A healthy savanna is defined as a 
savanna that: 

• maintains basic functions (including but not confined to nutrient cycling, water capture, 
provision of food and shelter for fauna) at all spatial scales; 

• maintains viable populations of all native species of plants and animals at appropriate spatial 
and temporal scales; and 

• reliably meets the long-term needs (spiritual, aesthetic and material) of those with an interest 
in savannas. 

Key features of the savanna health concept include: 
• attributes considered important extend beyond basic processes, such as nutrient cycling to 

include features such as biological and landscape diversity, that may make little direct 
contribution to production; and 

• attributes considered integral to health may vary across spatial scales. 

While the key attributes identified vary according to whether land is Aboriginal, conservation, pastoral, 
or land for more intensive agricultural use, they tend to converge and be less dependent on narrower 
sectoral goals at larger spatial scales. Indicators proposed by Whitehead et al. (2000) identify 
potentially measurable aspects of savanna state or process, but are acknowledged as requiring further 

5 



Criteria and methods for evaluating regional plans in the tropical savannas 

work to simplify, verify sensitivity and cross-validate. In addition to technical validation of indicators, 
future research should include analysis of processes that most effectively encourage application of such 
benchmarks by land managers and other decision makers. The concept of savanna health provides the 
core theme for developing a criteria framework for evaluating the sustainability of NRM plans in the 
tropical savannas (Figure 1). It recognises three critical components of healthy savannas: the 
biophysical environment; the socio-economic and cultural environment; and the institutional 
environment. Each dimension is captured in a core set of criteria for assessing the content and the 
sustainability of the desired planning outcomes. These include: 

• socio-economic, cultural/indigenous and institutional criteria; 

• catchment and river health criteria including water quality, salinity and environmental flows; 

• biodiversity, including species, ecosystems and landscapes; 

• healthy and productive soils and pastures; and 

• carbon balance.  

 

Institutional 
Environment 

Biophysical
Environment

Savanna
Health

Soil &  
Pasture 
Health 

Biodiversity
Carbon
Balance

Socio-
Economic & 
Institutional  

Regionally-focused Savanna Health Criteria

PLAN
EVALUATION

Socio-
Economic

Environment

River & 
Catchment 

Health 

Figure 1:  Conceptual framework for the development and application of  
regionally focused savanna health criteria 

1.7 Stage 1 report overview 
This report: 

1. Briefly, reviews the biophysical and socio-economic settings of the savannas to identify the 
main conditions, trends and threats to sustainability that regional plans need to address;  

2. Reviews the institutional context for planning drawing on the work of Johnson et al. (1999) 
and providing a catalogue of the existing plans at the regional level in the savannas. This 
provides both the institutional context and the target subject matter for the plan evaluation; 

3. Provides a conceptual foundation for the framework of criteria for both intended planning 
outcomes and the competency of plans; and 

4. Produces a comprehensive but practical set of criteria and application notes that can be used to 
evaluate savanna health outcomes and to evaluate a plan intended to achieve savanna health 
outcomes. 
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2 The tropical savannas context 
2.1 Introduction 
This section briefly describes Australia’s tropical savanna environments, their spatial and temporal 
variability; and reviews the range of social, economic and environmental issues and threats facing 
them. In so doing, it serves as a platform and rationale for selecting plan evaluation criteria central to 
this project. 

 
 

 
Figure 2:  The biogeographic regions of the tropical savannas of northern Australia covered by the 

project (bioregion boundaries follow Thackway and Cresswell 1995) 

2.2 Biophysical environment 

2.2.1 Biogeographic regions  
The geographic extent of this study includes 19 biogeographic regions (henceforth referred to as 
bioregions) of Australia’s tropical savannas (Figure 2)1. Collectively, the bioregions cover 1 900 000 
km2, and extend across the northern half of the Australian continent from Dampier-land and the 
Northern and Central Kimberley bioregions of Western Australia to the monsoonal and semi-arid 
regions of the Northern Territory, and the tropical regions of Queensland, excluding the Wet Tropics 
and Mackay Central Coast bioregions. A monsoonal rainfall pattern with pronounced rainy and dry 
seasons is the distinguishing characteristic of the tropical savannas bioregions, although this distinction 
is not as pronounced in the eastern regions of Queensland, where plant growth slows but does not cease 
during winter.  

By definition, savanna vegetation has an upper woody vegetation strata with a conspicuous and 
strongly interacting perennial or annual graminoid component (Walker and Gillison 1982; Tothill and 
Mott 1985; Young and Solbrig 1993). However, edaphic constraints, such as heavy cracking clay soils, 
can restrict or prohibit the establishment and survival of the woody element, resulting in hummock and 
tussock grassland (e.g. Mitchell Grass Downs) or a treeless savanna (Walker and Gillison 1982; 
                                                      
1 The actual study region boundary is defined by the administrative regional boundaries used for natural resources 
management. In some cases these regions include parts of other non-savanna bioregions.  
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Johnson and Tothill 1985; Mott et al. 1985). Several authors including Walker and Gillison (1982), 
Johnson and Tothill (1985) and Mott et al. (1985) make a bioclimatic distinction between:  

• the strong seasonality of rainfall of the northern tropical savannas where rapid plant growth 
occurs for a limited period following summer rain, and then declines rapidly to the winter dry 
season; and 

• eastern tropical and sub-tropical regions with a less severe dry season and lower annual 
temperatures.  

These climatic differences are strongly reflected in the vegetation, particularly in areas receiving in 
excess of 750 mm annual rainfall. This distinction, however, becomes blurred in lower rainfall regions. 
For the purposes of this study, the sub-tropical savannas of Queensland are excluded as they fall 
outside the geographic scope of the Tropical Savannas CRC.  

2.2.2 Climate  
Annual rainfall provides a useful frame of reference for understanding climate of the tropical savanna 
zone. However, seasonality of the rainfall pattern, effective rainfall during the growing season, and the 
duration and effect of the dry season are of greater importance (Nix 1983). Normally, there is a strong 
positive relationship between the total rainfall and these distributional characteristics. There is an 
increasing seasonality of rainfall distribution from the south-eastern regions (e.g. Brigalow Belt North) 
to the north west (e.g. Top End Coastal, Northern Kimberley). This sequence is accompanied by 
increasing reliability of rainfall in the wet season and dryness in the dry season. Other important bio-
climatic considerations include:  

• decreasing low temperature constraints on growth from the southeast to the northwest; 

• progressive decline in rainfall from the coast; and 

• increased variability and unreliability of rainfall associated with decreasing rainfall level. 

Water balance is a key factor affecting biological productivity in the tropical savannas (McDonald and 
McAlpine 1991). For example, in the Darwin region, which has a distinctive humid and warm season 
from late December to end of March, water availability for plants is highly reliable for 25–28 weeks of 
the year. This is in contrast to semi-arid areas to the south (e.g. Tennant Creek) where the water 
availability for plants is considerably lower and less reliable. In central Queensland (e.g. Emerald), 
winter rainfall and reduced evaporation become increasingly important in contributing towards a more 
favourable winter water balance (Mott et al.1985). This seasonality of rainfall and temperatures help to 
explain why biological productivity of the tropical savannas is so strongly seasonal and highly variable 
from year to year. 

2.2.3 Soils 
Within the savanna regions, there are major variations in soil nutrient status. This variability, coupled 
with climate, is reflected in a wide variety of productive capacities and vegetation types. Soils of many 
savanna landscapes are weathered relics of earlier pedological (scientific study of soils) processes and 
this is probably responsible for their low nutrient status (Mott et al. 1985). Interspersed with the deeply 
weathered landforms, are more recent alluvial deposits in broad fans or uncoordinated drainage patterns 
that extend west from Tertiary weathered surfaces in central Queensland. Argillaceous sediments, 
together with basaltic intrusions, have formed the basis for the origin of the large areas of better 
nutrient status clay soils (e.g. Mitchell Grass Downs) in the savanna zone. 

Broad soil types summarised from Mott et al. (1985) are:  
• Shallow stony soils. Low in organic matter and essential plant nutrients and support only 

sparse vegetation, but occupy large areas of northern Australia. 

• Deep sands. These sands have minimal profile development and are generally more than 1 
metre deep. Water storage capacity is low, leaching losses from heavy rains are high and gross 
deficiencies of many nutrient elements are typical. There also are extensive areas of this soil 
type in the savanna zone of central north Queensland. 

• Cracking clays. A diverse group of fine texture soils that swell and shrink seasonally resulting 
in cracks, often 2 metre in depth. Self-mulching, although some form thin seals during rainfall. 
In general, these soils are the most fertile of the savanna zone. 
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• Sesquioxidic soils (high ferric-oxide content). Most widespread are yellow, red and grey 
earths. Massive, with sandy loamy textures which gradually increase in clay content with 
depth (mostly 1–6 m profile) although some shallow, loamy forms with large amounts of 
gravel occur in the Northern Territory. Water and nutrient capacities are low but are 
compensated to some degree by seasonal soil depth and permeability. In general, well-drained 
water tables of yellow and grey earths can rise to the surface during wet seasons. Removal of 
vegetation can result in severe surface sealing and lower rates of water entry. 

• Texture contrast soils. Characterised by marked differences in texture between A and B 
horizons. Texture change is normally clear and can be abrupt. Although the general fertility is 
low, it can vary markedly depending on the parent material. Marked differences in nitrogen, 
phosphorous, iron and sulphur are common. The hydrology of the texture contrast profile is 
influenced by the depth and surface stability of the ‘A horizon’ and hydraulic conductivity of 
the ‘B horizon’. Many of these soils have small water-holding capacity and the water regime 
fluctuates rapidly between water-logging and water deficit. Surface sealing following 
dispersion during rainfall can be a problem. 

2.2.4 Vegetation 
The following broad savanna pasture communities have been identified by Mott et al. (1985). These 
communities reflect broad-scale interactions of climate and soils. Tothill and Gillies (1992) provide a 
more detailed classification and floristic description. 

Sub-humid savannas 
• Monsoonal tall grass savanna. Extend from Cairns across most of the northern Australia. 

Occupy large areas of low fertility earths and some limited areas with clay soils and deep 
sands. Also occurs in a depauperate form on expanses of various shallow stony soils. Variable 
upper woody stratum of eucalypts (e.g. E. tetrodanta and E. dichromophloia), with paper 
barks (Melaleuca spp.) occurring on poorly drained sites. The dominant graminoid 
understorey on heavier soils contains perennial bunch grass Themeda australis, Sehima 
nervosum and Chrysopogum fallax, with tall annual Sorghum spp. important on lighter soils.  

• Tropical tall grass savanna. Variable grass understorey dominated by Heteropogon contortus, 
Themeda australis and Bothriochloa spp. Woody upper stratum of E. dichromophloia, E. 
crebra (narrow-leaved ironbark) and E. alba. Distribution mainly northeast Queensland 
around Burdekin Basin. 

• Sub-tropical tall grass savanna. Areas of dense stands of Heteropogon contortus on a variety 
of soils. Overstorey dominated by E. crebra and E. melanophloia (silver leaf ironbark). 
Distribution sub-humid coastal Queensland Mackay to south of Rockhampton. 

• Mid-grass savanna. Occur on the drier edge of the sub-humid savanna and are supported by 
infertile texture contrast soils or massive earths. Less productive understorey than tall grass 
savannas, with Aristrida, Bothriochloa and Chloris spp. dominant genera in the south, and 
Aristrida and Chrysopogon spp. dominant in the north. Main upper-stratum species are E. 
crebra, E. melanophloia and E. populnea (poplar box) dominant in the south and Melaleuca 
spp. predominate in the northern monsoonal zone of Cape York Peninsula and in parts of the 
outwash plains of the Gulf of Carpentaria. 

• Mid-grass on clay soils. Apart from Acacia harpophylla (brigalow) and A. cambagei (gidgee), 
there are few trees on the extensive cracking clay soils, which typify these grasslands. Most of 
the woody vegetation has been cleared to create a man-made or derived mid-grass savanna. 
Also occur in the north on extensive cracking clay soils below the Gulf of Carpentaria, and 
extend into small pockets of Western Australia. 

Semi-arid savannas 
• Tussock grassland. Restricted to brown and grey cracking clay soils, which have a high 

nutrient status. Extends from south-west Queensland into the Northern Territory, support 
almost no upper-storey, and with ground-layer dominated by Astrebla spp. (Mitchell grass). 

A more detailed hierarchical classification and mapping of tropical savanna vegetation communities 
was recently completed by Fox et al. (2001). They separate the vegetation communities into 26 broad 
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vegetation types, that are generally dominated by Eucalyptus spp., Corymbia spp. and Acacia spp., but 
also include 1) Melaleuca open forests and woodlands associated with rivers lagoons and swamps of 
low Melaleuca woodlands on depositional plains and alluvium; 2) monsoon mixed species woodlands 
to low open-woodlands; 3) healthlands and closed-shrublands; 4) tussock and hummock grasslands; 
and 5) sedgelands, lakes and lagoons and littoral zone communities. Each broad vegetation type is then 
broken down into vegetation map units, for which dominant species and structural formations are 
described and mapped. 

This hierarchical classification differs from the previous classification by Mott et al. (1985), in that 
they recognise the high floristic, as well as structural diversity, of savanna vegetation, and do not focus 
on pasture communities. Dunlop and Webb (1991) also highlight the high floristic diversity of the Top 
End of the Northern Territory (Top End Coastal, Central Arnhem, Daly Basin, Victoria Bonaparte, and 
Pine-Creek Arnhem bioregions), with vegetation communities ranging from coastal strand vegetation, 
mangrove forest and scrub on tidal mudflats, coastal riverine floodplains with Melaleuca swamps, 
permanent swamps and floating vegetation mats, eucalypt communities, and monsoon forest patches 
(Dunlop and Webb 1991). There occurs, therefore, a diversity of savanna vegetation communities 
observable at any scale of observation, many of which do not fall into the tropical grassland with 
scattered trees typical of savanna vegetation.  

2.3 Socio-economic environment  
Recent studies have developed comprehensive socio-economic profiles of northern Australia as a 
whole (Johnson et al. 1999), and for individual regions such as the Kimberley (Greiner et al. 2001). 
There have also been some examples of targeted social profiling of agricultural industries in regions 
such as the Fitzroy Basin in central Queensland (Taylor et al. 2001).  

The intent here is to provide a brief socio-economic overview to the tropical savannas as context to the 
assessment of natural resource management planning in these regions. This broad overview relies 
heavily on useful profiles for regions as defined and used by the TS–CRC (2002c). Other useful 
sources drawn on below include the National Land and Water Resources Audit’s 2001 Rangelands—
Tracking Changes (NLWRA 2001) and the regionally focused situation reports developed through the 
Northern Australia Forum process (DOTARS 2001). Readers looking for more detailed information 
should consult the above sources.  

Readers looking for more detailed information should consult the above sources.  

2.3.1 People  
The long and ongoing association of Aboriginal people with the land, and the more recent but extensive 
development of the pastoral industry in the north, has seen both these cultures play a major role in 
defining the tropical savannas region. In addition to providing understanding on traditional knowledge 
of land management, Aboriginal people are involved in all aspects of land use as pastoralists, miners, 
tour guides, park rangers, entrepreneurs and community leaders (TS–CRC 2002a). The rangelands 
grazing industry is the major land user in the north. Towns like Longreach and Camooweal in 
Queensland and Elliott in the Northern Territory are examples of important service towns for pastoral 
communities (TS–CRC 2002a). The emergence and growth of other economic activities, such as 
mining and tourism, and changing community and resource values (Holmes 1996a) have more recently 
started to diversify and re-define the cultures of the tropical savannas.  

In 2001, the population of the tropical savannas was estimated at 603 446 persons. In 1996, 6 per cent 
of the Australian population were found in northern Australia, this proportion having changed little 
from 1991 (Johnson et al. 1999).  

Population densities in northern Australia are characteristically low with 25 people per 100 km2 
compared with southern Australia where population densities equate to 400 persons for the same area 
(Johnson et al. 1999). Johnson et al. (1999) also indicate that population densities vary markedly across 
savanna regions and that more broadly speaking the implications of this overall low density for 
resource use management is that ‘distributed approaches’ to planning and management will be 
required. 

Roughly two-thirds of people in the tropical savannas are located in the North East Queensland region, 
which contains the largest city in the tropical savannas, Townsville–Thuringowa (145 000 people). 
Darwin–Kakadu region contains Darwin, the second-largest city. The VRD–Sturt Plateau region, in 
contrast to regions such as North East Queensland, is sparsely populated with a number of relatively 
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small towns and communities. Arnhem land, the Kimberley and the Victoria River–Sturt region have 
the highest proportion of Aboriginal people, with Aboriginal people in the savannas overall comprising 
some 12 per cent of the population. The Kimberley region however displays one of the fastest growth 
rates and is also subject to highly seasonal fluxes in population with tourist numbers as high as tens of 
thousands a month. Fluctuations in populations in the major centres and larger settlements are also 
associated with seasonal movement of people into towns during the wet season. A recent increase in 
the numbers of defence personnel in the Palmerston area (around Darwin in the north-west corner) is an 
example of other factors influencing the high growth rate in some regions (TS–CRC 2002c) 

Table 1 presents the total populations and Indigenous populations for the tropical savannas bioregions 
and shows some of this diversity between regions.  

Table 1:  Total and Indigenous population of tropical savanna regions, 2001 

Bioregion Total population 
Indigenous 
population 

Per cent 
Indigenous 

Overseas 
visitors 

Kimberley 39 252 13 157 33.5 1221 

Darwin–Kakadu 126 019 5 538 4.4 4617 

VRD–Sturt  7 816 3 461 43.7 227 

Arnhem Land 17 249 11 464 66.5 84 

Gulf Country 38 809 9 896 25.5 302 

Mitchell 
Grasslands 14 508 1 096 7.6 243 

Cape York  20 430 10 892 53.3 318 

North East Qld  339 363 17 435 5.13 4150 

Total savannas 603 446 72 894 12.1 11162 

Source: ABS Census 2001, adapted from TS–CRC (2002c). NB: figures are an approximate guide to the 
populations of the tropical savannas regions based on groupings of Statistical Local Areas and Census 
Collection Districts that best fit into the defined biogeographic regions. These bioregions are not identical, 
but broadly relate to the NRM management regions used in the context of this study (see Figure 2).  

The number of overseas visitors presented in Table 1 also provides a rough indication of their relative 
importance and distribution associated with both tourism and other cultural or business opportunities in 
the tropical savannas.  

Another important characteristic of population is the movement of people in and out of regions over 
time. This migration is associated with economic, and often in the case of young people, as discussed 
below, employment or educational opportunities.  

Between 1991 and 1996, twice as many rangelands bioregions in Australia showed net migration 
outwards of young people aged between 15–24 years, than inwards (NLWRA 2001, p. 107). However, 
a large section of the tropical savannas, stretching in a broad band from the Northern and Central 
Kimberleys to the Gulf Coast bioregion showed an increase in inward net migration of up to 15 per 
cent during this period. It is important to note the probable effect of drought conditions in Central and 
Western Queensland regions during this same period, where these areas displayed decreases of up to 30 
per cent in net migration of young people to these locations.  

Given that the largest proportion of land in the tropical savannas is used for pastoralism, it is also 
important to explore some of the population characteristics of savanna farmers and farm managers, 
particularly given their significant role in managing the natural resource base. A look at median farmer 
and farm manager age in Australia’s rangelands in 1996 (NLWRA 2001) reveals that northern 
Australia’s tropical savanna regions—the Mitchell Grass Downs, North Kimberley (incorporating the 
Ord–Bonaparte), Top End Coastal, Brigalow Belt North and Desert Uplands —have relatively younger 
resource managers than the VRD–Sturt, Cape York and in particular areas of the southern Kimberley 
and the Northern Territory section of the Gulf which have comparatively older managers. The areas of 
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comparatively younger farm managers also display patterns of fewer people under the age of 15 or over 
the age of 65, that is, the population of these regions has a greater proportion of working age people 
between 15–65 years, compared to other regions (NLWRA 2001, p.108).  

2.3.2 Land use and economy  
Today, land use in the tropical savannas, in terms of area, is dominated by pastoral land, Aboriginal 
land, nature reserves, vacant crown land, and Defence Force land. There are, however, some interesting 
differences between regions. For example, the Arnhem Land region is almost entirely Aboriginal land 
and national park forming the largest block of land not given over to cattle grazing in the tropical 
savannas. The Mitchell Grasslands on the other hand is almost totally pastoral land use. Other land uses 
include relatively large areas set aside for conservation in Cape York and horticulture and other 
cropping in the Ord, Katherine–Daly, greater Darwin area and central Fitzroy Basin provide an 
important contribution to the regional economies (TS–CRC 2002c; Johnson et al. 1999). 

Tothill et al. (1985) define two clear agro-climatic zones: a northern zone without temperature 
constraints but with crop and pasture production limited to the humid warm season or to irrigated land; 
and a southern zone with a choice of cool or warm-season crops and, to some extent, pastures. (Note: 
this includes a sub-tropical savanna zone not included in this report). 

The tropical savannas of northern Australia are at an important milestone in their environmental 
history. Compared to the agricultural regions of southern Australia, they remain relatively intact. 
However, more so than any other bio-climatic zone, the tropical savannas are experiencing a major 
change in resource values (Holmes 1996). Holmes (1996) states that revaluation of tropical savannas’ 
resources is the outcome of past disappointments with northern resource development schemes, and 
diminished expectations of the promise of technological change. This strongly favours intensification 
of the more productive agro-systems, thereby disadvantaging production on more extensive marginal 
lands. 

As already mentioned, relatively low productivity of soil and pasture resources and spatial and 
temporal resource variability is characteristic of the tropical savannas of northern Australia. These 
characteristics have led to extensive, widespread land uses such as pastoralism occupying large tracts 
of land, while intensive land uses such as crop production and tourism only occupy small, localised 
areas (McIvor et al. 1994). Domestic stock were introduced into savannas during the late 1880s and 
until recently great optimism has surrounded the pastoral potential of the savannas (Holmes and Mott 
1993). Soil infertility and the variability and severity of the climate meant that cattle grazing became 
the dominant industry (Gardener et al. 1990). However, extensive beef cattle production in northern 
Australia is constrained by lack of facilities, remoteness from markets, size of operation and 
unfavourable terrain although the greatest limitation is the quantity and quality of the herbage produced 
(Ash et al. 1992). As recently as two decades ago, it was believed that pastoralism was the only 
extensive land use capable of generating significant income from the land (Holmes 1996). While 
pastoralism still remains the dominant land use across the tropical savannas (Mott et al. 1985; Williams 
et al. 1997b), increasing interest in other areas and public pressure for sustainable land use has meant 
pastoralism is being reassessed as the sole ‘suitable’ land use. Consequently, the sustainability of 
pastoral operations is under increasing scrutiny.  

The relatively low level of corporate ownership of cattle grazing properties in the tropical savannas (13 
per cent) belies the significance of these corporate producers to the region. With larger properties in 
better grazing country, these properties carry more than 40 per cent of the total cattle run in the region 
and due to the greater flexibility in land management and cattle movement this affords, they tend to 
outperform owner-operated ones. While the total area figure of Aboriginal ownership of cattle 
properties in the region is only 3 per cent at present, ownership in some regions such as the Kimberley 
is 30 per cent of leases, which is predicted to rise (TS–CRC 2002c). This rise is likely to be associated 
with the review of leasehold land currently being undertaken in Western Australia, with a similar 
process underway in Queensland.  

Since the 1960s, cropping (both dryland and irrigated) has become an important industry in the Fitzroy 
and Burdekin River basins of Queensland. Cotton, wheat, sorghum and cattle fodder and legumes are 
the main agricultural products of the Fitzroy Basin, while rice, sugar and horticultural crops are the 
main industries of the Burdekin Basin. During the same period, despite early setbacks because of 
climate, pests and economic constraints, a productive irrigated agricultural industry has become 
established in the Ord River Irrigation Area of the North Kimberley bioregion. Crops here include 
mangoes, cucurbits, sugar, cotton, cattle fodder and legumes. Horticulture and tree crops, especially 
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mangoes, are an important industry in the Top End Coastal and Pine Creek Arnhem bioregions of the 
Northern Territory.  

Nationally significant employment sectors of manufacturing, wholesale and retail trade and financial / 
property services are comparatively less important in the north where government administration, 
education and health are major employers. In some regions of the tropical savannas agriculture, fishing 
and mining are key employment sectors also (Johnson et al. 1999). From an economic perspective, 
tourism and mining are the most valuable industries in the tropical savannas.  

The tropical savannas contain a number of major international tourism attractions including Kakadu, 
the Kimberley, Cape York and outback landscapes. High recreational, aesthetic and cultural tourism 
values are attached to the regions’ waterways which include a diverse mixture of estuaries, perennial 
streams, wetlands, waterfalls, pools and gorges, generally in near-prime condition (Holmes 1996a). The 
tourism trade is playing an increasingly important role in the regions’ economic development. It is 
estimated that approximately 35 per cent of all international travellers to Australia visited northern 
Australia in 1999 (DOTARS 2001) and the domestic tourist market is also experiencing considerable 
change and growth in the Northern Territory and Broome area. The Kimberley region in particular saw 
arrivals to commercial tourism accommodation increase from 141 600 in 1981–82 to 348 969 in 1996–
67 (TS–CRC 2002c). 

The mining and export of minerals and precious metals are major industries in the tropical savannas. 
The presence of some of the world’s largest mineral ore bodies and mining operations make mining by 
far the largest money generator in the region (TS–CRC, 2002c). It is estimated northern Australia 
represents approximately 50 per cent of the total Australian production of energy and mineral resources 
(DOTARS 2001) with the region containing significant metal resources (e.g. bauxite, copper, lead, 
uranium, gold), other mineral resources (e.g. diamonds, mineral sands, and silica) and energy resources 
such as coal and petroleum (TS–CRC 2002c). 

Section 2.4.5 expands on this overview by presenting some of the key social and economic issues for 
savanna regions. It also presents the threats to the landscape health of those regions.  

2.4 Threatening processes and core issues  
The following section presents a review of the key considerations of landscape health of tropical 
savanna bioregions. Following the review of each consideration, the threatening processes and core 
issues are discussed with the purpose of supporting the development of plan evaluation criteria in 
Section 5 of this report.  

2.4.1 Biodiversity 
The tropical savannas of northern Australia are recognised internationally for their biodiversity values. 
They support a diversity of ecosystems ranging from monsoonal rainforest and wetlands to extensive 
treeless tussock grasslands of the Mitchell Grass Downs. Aboriginal people were the primary 
custodians of these ecosystems for more than 40 000 years, using fire extensively as a management tool 
(Flannery 1994; Braithwaite 1995). Burning was undertaken as people moved through the landscape, 
with fire regimes diverse and patchy (Franklin 1999a). European exploration and pastoral settlement of 
the tropical savannas began in the 1850s and 1860s, fuelled and inspired by the quest for grass 
(Woinarski et al. 2001). In many areas, environmental change occurred swiftly after the initial wave of 
pastoralism, as Aboriginal land practices were abandoned and replaced by management for very 
different goals. Many of the early pastoralists exploited water and plant resources, resulting in the 
degradation of many savanna landscapes. This forced the re-evaluation of many pastoral practices. 
Gradually, sheep were withdrawn from most areas with a reduced reliance on natural water sources, 
and stocking rates were adjusted with more regard to longer-term carrying capacity (Woinarski et 
al.2001). This initial phase of pastoral settlement, however, had important consequences for many 
elements of the region’s biodiversity, especially those dependent on herbaceous vegetation, for 
example, granivorous birds. (Franklin and Noske 1999).  

Today, compared to southern Australia and other world savanna ecosystems, the landscapes of the 
tropical savannas of northern Australia remain relatively ‘intact’, largely free of intensive human 
settlement and agricultural development. Regions such as Cape York Peninsula, Gulf Plains, Top End 
Coastal and the Northern and Central Kimberley are remote from and largely undisturbed by the 
impacts and influence of modern technological society, and are recognised for their wilderness values 
(Mackey et al. 1998).  
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Clearing and land use intensification 
Despite this remoteness, however, modern technological disturbances (especially broadacre cropping 
and improved pastures) are starting to impact on the region’s biodiversity values. Bioregions such as 
the Brigalow Belt North of Queensland (47.1 per cent cleared) have undergone rapid clearing of native 
vegetation over the past 50 years for agriculture and improved pastures. Over the last two decades, this 
has extended to less productive bioregions such as the Desert Uplands, which is being cleared at a rate 
of 1 per cent per annum (McAlpine et al. 2002a). In Queensland, there is a trend towards more 
effective mechanical and chemical control of regrowth, resulting in increasingly large areas being 
converted to derived exotic grasslands and cropping lands. Clearing results in the loss and 
fragmentation of the more productive ecosystems, replacing them with exotic crops and pastures such 
as buffel grass (Cenchrus ciliaris). With excessive clearing, large contiguous areas of native vegetation 
are broken up, often into small, linear remnants with sharpened boundaries, which contrast with the 
surrounding agricultural and grazing matrix. It is important to note, however, that woody regrowth can 
form an important component of the matrix and does provide habitat for some native species (e.g. 
Ludwig et al. 2000b; McAlpine et al. 1999, 2002a).  

In the Northern Territory and the Kimberley, clearing pressures are less intense. However, horticulture 
production is encroaching into savanna woodlands and monsoonal rainforest ecosystems of the Top 
End Coastal and Pine Creek Arnhem bioregions, while pastoral development and irrigated agriculture 
is also occurring in the Victoria River District and Ord–Bonaparte biogeographic regions of the north-
west savannas. Clearing pressures in these systems has potentially major consequences for the region’s 
biodiversity, leading to localised loss of and fragmentation of habitat, and decline in many plant and 
animal species. These naturally fragmented forests provide an important food resource for frugivorous 
birds, which in turn play an important role in pollination and seed dispersal (Price et al. 1999). For 
example, the nectar provided by eucalypt woodland species such as Darwin woollybutt (E. miniata) 
and Darwin stringybark (E. tetrodonata), and Grevillea pteridifolia, provides a key food source for 
nectar feeding birds such as lorikeets and honeyeaters, and also flying-foxes (Franklin and Noske 1999; 
Woinarski et al. 2000a). 

Altered fire regimes 
Fire is a major process within the shaping of savanna biodiversity. Despite considerable concern about 
the impact of high intensity, dry season fires on vegetation and fauna in northern Australia, it has been 
suggested that ecological responses to different fire regimes are poorly known (Orgeas and Anderson 
2001). Generally short-term responses of biota to fires are known (Anderson and Braithwaite 1992) and 
only recently has the effect of an area being burnt a particular way every year over a long period of 
time been explored. However, it has been acknowledged that reduced fire frequency and use of intense, 
shrub-killing fires have contributed to habitat loss (Russell-Smith et al.1995). Table 2 shows some of 
the effects of fire regimes on vegetation within Australia’s savannas that have been reported within 
literature. From this table it can be seen that the need to manage fire for biodiversity becomes critical 
because of fire’s potential to change the structure and composition of savanna plant communities. 
However, the effects of fire on plant communities not only depends upon the frequency and intensity of 
the fire, but also on factors such as species present, stage in life-cycle when exposed to fire, and any 
post-fire grazing effects (Gill et al. 1990). As with vegetation, animals vary in their response to fire, 
with differing fire regimes favouring different species. For example, fine-grained patchiness left by fire 
is thought to be important to niche differentiation in lizards (Braithwaite 1995). Thus, suitable fire 
regimes will depend upon the location and the goals for any particular component of the landscape.  

More generally, it is believed that biodiversity is more likely to be maintained in landscapes where fire 
regimes are highly patchy both in space and time (e.g. Braithwaite 1995). This pattern is characteristic 
of early dry season fires that burn in a mosaic pattern (Gill et al. 1990) as opposed to the more intense 
and continuous burn created from high fuel loads at the height of the dry season. 
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Table 2:  Summary of potential effects of varying fire regimes on general plant 
communities within Australian tropical savannas 

Fire Regime Plant 
Community No Fire Late Dry Season 

References 

Fire Sensitive 
(Callitris forests, 
and mesic and 
xeric rainforests) 

 Local contraction  
After community has been 
broached by fire then more 
vulnerable to further fire 
because of invasion of 
flammable grasses 

 
(Williams et al. 1999) 
(Gill et al. 1990) 

Eucalypts 
woodlands 

Structural change 
after five years due to 
release of fire-stunted 
shrub and tree 
species 
Successional 
sequence from 
eucalypt to Callitris 
‘monsoon forest’ 
possible 

Reduction in flowering and 
fruiting of dominant 
eucalypts 
Proportional increase in 
annual grasses and forbs 

(Williams et al. 1999) 
(Gill et al. 1990) 

General 
vegetation 
response  

Understorey may 
grow such that shrub 
and tree canopies 
become continuous 
Sorghum cover 
increases up to five or 
six years after fire 
then begins to 
decrease 
Slow decrease of 
perennial grasses 
Increase of litter fuels 
Dramatic effect on 
vegetation structure 
Some cases of 
establishment of 
rainforest species 

Gross change in species 
composition under repeat 
fires 
Reduction in floral and fruit 
reserves across all 
functional groups of trees 
Implications for regeneration 
and diversity of trees 
Loss of tree cover 
High mortality of tree stems 
Reduction in abundance of 
deciduous taxa 
Most savanna plants well-
adapted to cope with 
frequent burning, but 
unlikely to 'need' fires of the 
intensity and frequency 
prevailing under current 
management 

(Lonsdale and 
Braithwaite 1992) 
(Williams 1997) 
(Williams et al. 1999) 
(Andersen et al. 1998) 
(Gill et al. 1990) 
(Bowman et al. 1988) 
(Anderson and 
Braithwaite 1992) 

Excessive grazing pressure 
Selective grazing by livestock, combined with different levels of tolerance to grazing by different 
species, has caused increases in some plant species and decreases in others. The impact of excessive 
grazing pressure on soil and pasture productivity has produced extensive deterioration and degradation 
of savanna ecosystems (Tothill and Gillies 1992), with the level of deterioration and degradation 
dependent on system resistance and resilience coupled with stocking rates and seasonal conditions. 
Although not fully appreciated by many landholders and land resource scientists, grazing impacts have 
and continue to exert significant impacts on savanna biodiversity as well as savanna productivity. 

Excessive grazing pressure directly impacts on the habitat of native animal communities, with the 
abundance of many vertebrate and invertebrate species strongly related to grazing intensity (Whitehead 
et al. 2001). Even subtle floristic changes may be profound or fatal to some wildlife communities. For 
example, granivorous birds need a continuous availability of grass seeds, typically switching from one 
grass species to the next as they seeds are produced serially. With continuous heavy grazing, this chain 
of food availability may be broken (Franklin 1999b). Cattle are attracted to and degrade the most 
productive landforms such as floodplains, especially during drought. These same landforms are vital to 
many granivorous bird species.  
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Excessive grazing pressure coupled with altered fire regimes represents a major threat to biodiversity 
conservation in the tropical savannas. At the local scale, the resulting changes in biodiversity may be 
fairly trivial, but when the same management pressures (e.g. grazing and fire) are applied relatively 
uniformly over large areas, then the cumulative impacts of local declines coalesce into regional 
extinctions (Woinarski et al. 2001). For many species such as granivorous birds and native rodents, it is 
difficult to isolate the effect of altered fire regimes and excessive grazing pressure, although fire 
extends across all land uses, and is not confined solely to pastoral lands.  

Altered water regimes 
Pastoralism also has significantly changed the distribution of water resources in savanna landscapes, 
degrading many natural water resources, but adding numerous artificial water points. This has 
benefited some wildlife species such as galahs and kangaroos, but disadvantaged others (James et al. 
1999; Whitehead et al. 2001). Landsberg and Gillieson (1995) demonstrated that, outside deserts, areas 
more than 10 km from watering points were extremely rare. Changed hydrological regimes in the 
Fitzroy River basin (Qld) and the Ord River (WA) are spatially correlated with agricultural 
infrastructure developments such as dams and weirs, with important downstream effects on aquatic 
biota. Wetlands, both tidal and inland waterways, and mound springs are important refuges for resident 
and migratory biodiversity in the tropical savannas. Human land-use impacts on these ecosystems in a 
number of, often, indirect ways. For example, wastage of artesian water through uncapped bores is 
resulting in the drying of mound springs in the Great Artesian Basin, with possible catastrophic 
consequences for biota dependent on the permanency of these vital refuges. It is important, therefore, to 
fully recognise and integrate these biodiversity values and threatening processes into SNRM planning 
process, and to develop appropriate criteria and indicators to evaluate the biodiversity content of 
SNRM plans.  

Biological invasions 
Exotic predators such as feral cats and foxes are listed under the Commonwealth Environmental 
Protection and Biodiversity Conservation Act 1999 as major threatening processes to Australia’s fauna 
populations. While both these species eat a broad range of invertebrate, reptile, mammal and bird prey, 
their main conservation impacts have been on medium-sized terrestrial mammals such as bandicoots, 
small macropods and large rodents (Whitehead et al. 2001). The recovery of these prey populations is 
dependent on the control of these species. Whitehead et al. (2001) suggest that monitoring trends in the 
abundance of these exotic predators may provide an indicator of trends in these species, although this is 
dependant on a number of interacting factors including the abundance of alternative prey, 
compensatory responses by other predators, and variation in diet among individuals of a particular 
predator’s species.  

The impact of pest animal species, especially feral herbivores, on ecosystem diversity and function is 
well recognised, although particular impacts are not substantially quantified. For example, the feral pig 
is seen by many as a major threat to the health of the riparian monsoonal savanna ecosystems. The 
suspected impacts of these animals include undesirable changes to native ecosystems, threats to the 
survival of some dependant native species and a serious cost and nuisance to producers. Significant 
amounts of information are available on the ecology and biology of feral pest species such as the feral 
pig (Sus scrofa), feral cat (Felis catus), feral horse (Equus caballu) and feral donkey (Equus asinus). 
However, an understanding of all pest species biology and ecology is essential to developing effective 
management strategies that are individually designed to control each particular species (Whitehead et 
al. 2001).  

Environmental weeds also are a major threat to savanna biodiversity. Most of our invasive weeds are 
not native plants but exotic species, introduced from other countries either intentionally or by accident. 
Exotic plants invade natural ecosystems and can cause major modifications to indigenous biodiversity, 
ecosystem function and productivity (Williams and West 2000). The problems caused by 
environmental weeds cannot be simply stated in economic or agronomic terms (such as loss of yield 
caused by weeds) because the threat also concerns ecosystem stability, functional complexity and 
biodiversity. Weeds cost the Australian economy approximately $3.3 billion dollars a year in lost 
production and control costs. In Queensland, weed control costs $600 million annually, and is 
ecologically and economically more important than the threat posed by salinity. Patterns of weed 
invasion in northern Australia tend to be widespread, and include a suite of species with contrasting 
bio-climatic distributions (Table 3). These invasions pose a major threat to savanna biodiversity and 
ecosystem integrity. 
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Table 3:  Summary of major weed species in the tropical savannas 
Common 
name 

Bio-climatic distribution Threats to biodiversity References 

Mesquite 
Prosopis spp. 

Semi-arid and arid 
rangelands where it forms 
dense thickets, especially 
along floodplains and 
watercourses 

Under favourable 
conditions, can displace 
native species leading to 
increased erosion, loss of 
productivity and ultimately 
desertification 

Grice and Brown (1996 

Mimosa  
Mimosa pigra 

Found most commonly on 
coastal wetland sand 
floodplains of the 
Northern Territory 

Biodiversity: Has the 
potential to invade 
wetland and floodplain 
ecosystems across 
northern Australia, 
resulting in loss of 
ecosystem and floristic 
diversity 

Braithwaite et al. (1989) 
Lonsdale (1993) 
Cook et al. (1996) 

Parkinsonia 
Parkinsonia 
aculteata 

Wetlands and 
watercourses, particularly 
on black clay soils  

Invasive and may 
displace native plants 
along watercourses, 
resulting in loss of 
ecosystem integrity 

Whitehead et al. (2001) 

Prickly acacia 
Acacia 
nilotica ssp. 
indica 

Mitchell grasslands, 
especially along bore 
drains 

Decline in the integrity of 
Mitchell grassland 
ecosystems. May have a 
significant impact on the 
local abundance of some 
native plant species. 

Carter (1994)  
Brown and Carter (1998);  
Radford et al. (2001) 

Rubber vine 
Cryptopstegia 
grandiflora 

Invaded a large portion 
riparian habitats of 
northern and eastern 
Queensland 

Has the potential to 
invade monsoonal 
regions of the Northern 
Territory and Western 
Australia 

Grice et al. (2000) 

Buffel grass  
Cenchrus 
ciliaris 

Widespread in semi-arid 
and arid regions of 
Queensland, where it is 
widely sown as an 
improved pasture often 
after clearing. 

Capable of proliferating 
on most soil types, 
displacing native grass 
species. Also changes 
invertebrate species 
composition and 
reduction in invertebrate 
biodiversity. Increased 
biomass results in intense 
fires which can kill trees 

Fairfax and Fensham 
(2000) 
Ludwig et al (2000b) 
Ludwig and Tongway 
(2002) 
McAlpine et al. (2002a) 

2.4.2 Soil and pasture health 
The economic viability of many land uses within the tropical savannas, especially pastoralism, depends 
on the maintenance of soil and pasture health for productivity. Plants and soils also act as the main 
buffers to system breakdown (Walker et al. 1998). Hence, human alterations to the landscape, such as 
domestic grazing, clearing and suppression of fire, can have varying effects on both soils and pastures 
and consequently on the ecological functioning and resilience of ecosystems. Resilience of a system is 
“a measure of the degree to which a system may change without passing a threshold or level after 
which considerable inputs may be necessary to return the ecosystem to its previous state” (Mott and 
Totthill 1993). For example, savannas rely on the balance between grasses and trees for continued 
function. This balance is achieved through the trees and grasses competing for soil moisture and 
nutrients that vary significantly in time and space (McIvor et al. 1994). Disruptions to any of these 
interactions may lead to changes within the natural balance such as excessive regrowth of vegetation, 
reduction in perennial grass species or reductions in soil nutrients.  
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Excessive grazing pressure 
As pastoralism occupies the majority of land in the tropical savannas, much focus has, and continues to 
be placed, on the effect that pastoral activities are having on soil and pasture health within a region. 
Initially, this has not been a concern as pasture quality of the savannas was extremely low in the dry 
season and consequently cattle tended to die at grazing pressures still safe for the majority of pasture 
species to persist (Gardener et al. 1990). However, the past twenty to thirty years has seen significant 
changes in livestock numbers and their ability to survive during the dry seasons. Significant concerns 
over degradation of soil and pasture health have eventuated with the development of management 
technologies (Table 4) to overcome and minimise the effects of low pasture quality and quantity. In 
virtually all the semi-arid savanna lands of the world, advances in technology have led to concern over 
extensive degradation (Walker 1993). These advances have increased animal production and reduced 
mortality levels leading to large increases in cattle numbers and hence increased grazing pressure and 
significant impacts on land condition. 

Table 4:  Management technologies to improve cattle production in Australia’s tropical 
savannas 

Technology Improvement 

Introduction of Bos indicus The widespread adoption of zebu cattle (Bos indicus) since the 
1960s has resulted in cattle having higher survival rates and 
increased forage ability and forage intake 

Supplementation programs Increased use of supplements since the 1960s and 1970s allowed 
for the cost-effective improvements in cattle performance 

Pasture improvements Improvements such as development of water supplies, fencing 
and limited sowing of introduced species increased grazing 
pressure on large areas of pastures 

The main impact of excessive grazing is via effects on native perennial tussock grasses. Ash et al. 
(1997) suggest that there has been widespread decline in the density of perennial tussock grasses with 
increases in grazing pressure. Grazing pressure increases have contributed to the degradation of the 
productivity of soil and pasture resources, which have led to declines in land condition. The 
characteristics of land condition decline may include reduced desirable perennial species, changes in 
species composition, reduced vigour of grasses, invasion by woody weed and pest species, increased 
run-off and erosion because of reduced vegetative cover and loss of soil and nutrients from the system 
(Gardener et al. 1990; Wilcox and Cunningham 1994). 

Sustainability of pastoralism has been suggested as the common thread in continuing regional problems 
in many areas of the rangelands and savannas (Stafford Smith et al. 2000). Sustainable pastoralism 
requires land use to be non-degrading ecologically by maintaining pasture species despite the stress of 
defoliation and drought (McKeon et al. 1991) while still remaining economically viable (Stafford 
Smith 1994; Pickup and Stafford Smith 1993). Tothill and Gillies (1992) conducted a qualitative and 
quantitative assessment of the condition, productivity and sustainability of northern Australia’s pasture 
lands. They defined sustainability as the long-term maintenance of the resources and environment to 
enable livestock production. Their report emphasised that the issue is not only land degradation (though 
this is perhaps the most vulnerable and visible element) but also whole system degradation.  

Degradation is considered under two states: 
1. Deteriorating state, which is considered readily reversible under improved property 

management and following a return to years of average or above-average rainfall; and 

2. Degraded state, where the system can only be brought back to an acceptable steady state with 
difficulty. This recovery is generally outside the bounds of economic management, or it 
cannot be done at all. 

Tothill and Gillies (1992) advocate a holistic approach to the maintenance of long-term productive 
capacity. This depends on the many parts of the total production environment—the ecosystem, 
physical, social, economic, cadastral, legal and personal constraints. Therefore, how do we achieve 
sustainable pastoralism to ensure maintenance of soil and pasture health?  
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Altered fire regimes 
Fire regimes have changed substantially since European occupation of the tropical savannas. Large 
areas are still burnt regularly while other areas remain protected from fire through regimes that 
suppress fire.. The frequency and occurrence of fire partly shapes the structure of savanna vegetation 
by influencing the tree–grass balance. For example, the European practice of suppressing fires is often 
suggested to be the historical cause of a greater number of woody species in northern Australian 
savanna landscapes (Foran et al. 1989; Dyer and Mott 1999). The lack of fuel because of overgrazing 
and the attitudes of land managers mainly lead to the suppression of fire. Because of the effect on the 
tree–grass balance, fire can be used as a tool to improve and maintain the quality of pastures (Liedloff 
et al. 2001). However, it has been recorded that using fire on low-productivity pastures may further 
degrade the pastures (Williams et al. 1997b). Additionally, the season of the burn and land condition 
affects the intensity of the fire, which will ultimately determine the influence the burn has on 
vegetation structure and soil nutrients. Fire intensity has increased in some areas such as the Kimberly 
and the Top End of the Northern Territory, with important consequences for savanna health.  

Thickening 
A major issue in regards to biological invasion in the tropical savannas of Australia is the invasion of 
woody species or ‘tree thickening’. The most important weeds of native grazing lands tend to be woody 
species. The imbalance of woody and herbaceous plants related to invasion by woody species poses a 
considerable threat to landscape productivity because of significant reduction in understorey growth, 
changes in species composition (Burrows et al. 1990; Scanlan et al. 1991) and interference with 
property management activities. The actual causes of woody weed invasion of savannas is not known, 
although it has been recognised that the main changes influencing invasion, particularly of undesirable 
natives, have been a change in fire regime and excessive grazing pressure (Burrows et al. 1990; 
Williams et al. 1997). Excessive grazing pressure can increase the risk of invasion by shrubs and 
woody weeds through reducing fuel loads, which prevents regular burning and by reducing competition 
from perennial grasses (Gardener et al. 1990; Ash et al. 1992; Ash et al. 1997). Woody weed invasion 
is often associated with other forms of land degradation with influences including overgrazing and 
unwise land clearance. One recommendation for managing these invasions has been to use various fire 
regimes according to the invasive species (Pressland and Graham 1989). However, it is becoming 
increasingly obvious that in order to minimise these invasions and their impacts on savanna 
ecosystems, the whole system has to be managed in a more sustainable manner. 

Landscape dysfunction and nutrient loss 
The capture and retention of nutrients within a pastoral landscape is highly dependent on the 
maintenance of vegetation patches that allow for the concentration of soil nutrients and run-off water to 
form enriched and fertile patches (Tongway and Ludwig 1997; Ludwig et al. 1999c; Ludwig et al. 
2001). A number of inappropriate management regimes can lead to declines in nutrients including 
overgrazing and extremely high fire frequency. Additionally, significant nutrient losses from the soil 
can occur through cultivation of crops and improved pastures. These nutrient losses need to be 
balanced with inputs of fertilisers to ensure the productivity and health of the soil and the resources that 
depend on healthy soil. Leakages of fertilizer nutrients can have important downstream effects on 
aquatic ecosystems (especially nitrogen and phosphorous). 

Excessive grazing pressure and tree clearing also alter catchment-scale processes, increasing run-off 
and sediment loads, which impacts on water quality in catchments (Ludwig and Tongway 2002). Total 
nitrogen, total phosphorous and sediment concentrations are elevated in a significant portion of 
Queensland’s waterways, especially the Burdekin and Fitzroy catchments (NLWRA 2000b). In these 
river systems, water quality relates directly to effective resource capture and retention in both grazing 
and agricultural landscapes.  

Excessive tree removal 
The practice of tree removal to improve the productive capacity of native pastures has not been as 
pronounced within northern Australia as that in southern Australia. Regions of the tropical savannas 
where clearing is occurring for irrigated agriculture and pasture improvement include the Desert 
Uplands of north-east tropical savannas, and the Victoria River District and Ord–Boneparte regions of 
the north-west tropical savannas. The major forms of degradation caused by tree removal in savanna 
lands include pastoral instability, soil erosion and productivity decline, woody shrub invasion, and 
increased risk of dryland salinity (Holmes and Mott 1993; Mott and Tothill 1993). These effects are 
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mainly contributed to by clearance on inappropriate soil and bio-types (Thorburn et al. 2002, Scmidt 
and Lamble 2002). 

Climate change 
“Climate variability is, to differing degrees in different regions, the fundamental driver of pastoral 
production” (Stafford Smith 2000). The future climate of tropical savannas is uncertain although much 
can be gathered from the knowledge of trends such as an increase in minimum temperatures (McKeon 
et al. 1998). While the cause of this increase cannot directly be ascertained, it is important to 
understand these trends to ensure a proactive approach to maintaining soil and pasture health. As plant 
and animal growth and survival is determined by climatic and atmospheric variables, such as average 
soil moisture and carbon dioxide concentrations, changes in these variables can have significant 
implications for soil and pasture health if management techniques are not adjusted to suit the changing 
climate. Hughes and Westoby (1994) suggest that a proactive stance is necessary to manage pastures 
and conserve biodiversity as climate change may occur faster than agricultural and natural systems can 
adapt. Hall et al. (1998) suggest that even the high year-to-year variation in climate and pasture 
production of Queensland and Australian grazing lands has long been recognised as a major source of 
risk. Managing the risk can be done effectively by adopting conservative or ‘safe’ stocking rates, which 
are likely to result in a number of benefits such as better soil conditions, increased individual animal 
production and higher proportion of desirable perennial grasses. 

Predicted climate changes have important consequences for biodiversity as well as production in the 
tropical savannas. For example, Hughes et al. (1996) presents data on the climatic ranges of 819 
Eucalyptusspecies in Australia in terms of mean annual temperature and rainfall. Fifty-three per cent of 
species currently have ranges spanning less than 3°C of mean annual temperature, with 41 per cent 
having a range of less than 2°C, and 25 per cent with less than 1°C. Twenty-three per cent of species 
have ranges of mean annual rainfall that span less than 20 per cent variation. Unless current projections 
greatly overestimate future climate change in Australia, within the next few decades, many eucalypt 
species will have their entire present-day populations exposed to temperatures and rainfalls under 
which no individuals currently exist. 

2.4.3 Water and salinity 
The tropical savannas of Australia are in a relatively fortunate position compared to temperate savannas 
in that soil and water salinity is not yet a widespread problem. As such, the tropical savanna presents 
opportunities to avoid these problems. However, broad-scale clearing of native vegetation in 
Queensland represents a rising salinity hazard (Thorburn et al. 2002). Hazard assessment mapping has 
confirmed that large areas of the tropics, particularly in Queensland, have a significant potential for 
salinity problems if changes in water balance occur through clearing (NLWRA 2002).  

Irrigation agriculture underlies the growth in horticultural and fodder crops in the tropical savannas. As 
occurs in all irrigated agricultural developments where groundwater is not used for irrigation, irrigated 
agriculture, especially in the Ord Irrigation Area, has resulted in rising groundwater levels and a 
corresponding increase in water salinity levels in some areas. The Ord River catchment of the 
Kimberley and the Fitzroy–Burdekin catchment in Queensland, are prime management and planning 
focuses in the tropical savannas under the National Action Plan for Salinity and Water Quality or NAP. 
The NAP identifies high-priority, immediate actions to address salinity, particularly dryland salinity, 
and deteriorating water quality in key catchments and regions across Australia. 

Many of the river systems of the tropical savannas are largely unmodified, with the environmental flow 
unallocated for human extraction. However, pressures for extraction on these systems is increasing as 
the developed catchments of southern Australia become fully allocated, and pressures for land use 
intensification in the tropical savannas increase. The Fitzroy and Burdekin rivers have already suffered 
declines in environmental flows and water quality due to water extraction for irrigated agriculture and 
increased leakage of nutrients, sediments and chemical contaminants from agricultural landscapes, and 
sediments from overgrazed and/or cleared grazing landscapes. Water quality also is an important issue 
in the Ord–River catchment. .  

Groundwater is a relatively abundant but critical resource in the tropical savannas, with the many 
pastoral holdings and communities heavily dependent on groundwater. The Great Artesian Basin 
underlies extensive areas of Queensland’s tropical savannas, extending from Cape York and the Gulf of 
Carpentaria through the recharge zones of the Desert Uplands, and flowing westward into the Mitchell 
Grass Downs and the Channel Country. In the early 1900s, it was recognised that inefficient 
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groundwater extraction from the Great Artesian Basin was leading to reduced water volume and 
pressure. However, past government attempts to improve groundwater management and use have been 
compromised by a lack of appreciation that the basin is a limited resource. Excessive extraction of 
water through uncontrolled discharge from artesian bores, both above and below the ground, has 
resulted in the continued decline in artesian pressures in parts of the basin, causing a loss of access to 
the artesian water by an increasing number of water uses (Great Artesian Basin Consultative Council 
2000). Reduced natural discharge along fault lines in the Basin aquifers is causing a detrimental impact 
on mound spring ecosystems and dependent biota, while uncontrolled access to water by stock is 
resulting in soil and pasture degradation in some areas. 

2.4.4 Carbon emissions 
Global climate change and carbon emissions are becoming particularly relevant to the maintenance of 
healthy savannas. The consensus among scientists is that the observed warming in surface temperature 
over the last 100 years is exceptional and unlikely to be explained solely by natural causes. 
Observations including decreasing snow cover and sea ice, increasing sea level, increasing precipitation 
in mid- to high latitudes, changes in circulation patterns of the atmosphere and ocean and increasing 
intensity and frequency of El Niño events point to a warming world. Global-induced changes in 
temperature and rainfall patterns have important medium to long-term consequences for savanna 
health. 

The management of savanna ecosystems and landscapes also has important implications for global 
carbon budgets. Present atmospheric carbon dioxide levels are 30 per cent higher today than in pre-
industrial times. Although burning fossil fuels is the greatest contributor to the continuing increase in 
atmospheric carbon dioxide, the storage and release of carbon stored as living and dead vegetation and 
as soil organic matter is a major variable in the global carbon budget (Skjemstad et al. 1996; Barson 
2002; Henry et al. 2002). Changes in land cover due to clearing, fire and excessive grazing pressure 
triggers changes in above-ground carbon stocks, and is usually followed by changes in the levels of 
below-ground carbon (Barson 2002; Henry et al. 2002). Changes in land cover (and resulting changes 
in above-ground and below-ground carbon), therefore, are becoming increasingly important indicators 
of sustainable resource management and landscape health. Managing for healthy savanna landscapes, 
therefore, through minimum native vegetation clearance and controlling grazing pressure, can assist in 
maintaining and increasing above ground-biomass, and in increasing soil organic matter through 
increased below-ground biomass. 

2.4.5 Social, economic and institutional considerations  
This section of the report provides a brief review of social, economic and institutional considerations 
impacting on maintaining healthy regional savanna landscapes. Some key policy drivers and relevant 
concepts are briefly explored leading into a discussion of core issues and threats. The identification of 
regional savanna health criteria for plan evaluation presented in Section 5 is grounded in the following 
discussion. On occasions in the following section, the three aspects of society, economy and 
institutions will be referred to collectively as ‘social’ factors or considerations.  

National and savannas’ ‘policy’ context 
In recent years, there has been increasing recognition by government and in policies associated with 
Australia’s rangelands environments of the need to expand the natural resource management agenda to 
include social, economic and institutional drivers and impacts. The development of Draft National 
Strategy for Rangeland Management (ANZECC and ARMCANZ 1996) and the subsequent National 
Principles and Guidelines for Rangeland Management (ANZECC and ARMCANZ 1999) has clearly 
articulated and emphasised the non-biophysical aspects of achieving sustainability in Australia’s 
rangelands including the tropical savannas. Key driving principles within these policies include: 

• “The aspirations and inherent rights of Indigenous peoples, their relationship with the 
rangelands, and the need for culturally appropriate negotiation processes, must be recognised; 
and, 

• A wide range of values (social, cultural, economic, aesthetic and ecological) need to be 
considered in making balanced decisions about the rangelands; financial analysis alone is an 
inadequate tool for this purpose.”  

(ANZECC and ARMCANZ 1999, p. 6) 
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Johnson (1999) succinctly states that progress towards desirable future landscapes in northern Australia 
requires we accept that people are part of the problem and not external to it. The working concept of a 
“healthy savanna landscape” as described in Whitehead et al. (2000) also supports this direction. A 
healthy savanna landscape “reliably meets the long-term needs (spiritual, aesthetic and material) of 
those with an interest in the savannas” and re-affirms that “humans and their needs are inseparable 
from the savanna landscape”. Whitehead et al. (2000) explore some of these values with respect to 
Aboriginal values and measures of healthy landscapes and encourages the investment in future work 
which addresses the further inclusion of social values within the concept of landscape health.  

Some recent work by Stafford Smith et al. (2000) provides a clear example of the interaction between 
the social (land-use viability and public-interest considerations) and biophysical environments 
(ecosystem resilience) and the implications for sustainability of the resource base in rangelands. In this 
instance the authors state that the resilience of pastoral land use systems “is not confined to the 
biophysical parameters but arises from the interaction of these with the social and economic system” 
(p. 193); and the “problem of declining rangeland productivity (land degradation) is most likely to 
occur where there is considerable potential for pastoral production, but where the ecosystem has low 
resilience” (p. 194). 

These directions offer a clear incentive to address the application of non-biophysical criteria of savanna 
health in the context of plan evaluation criteria and to progress the thinking for their inclusion and 
application.  

Key concepts and definitions  
There are two particularly useful concepts or definitions from the literature for progressing a clear 
understanding and application of social and economic issues in rangelands. Stafford Smith et al. (2000) 
outline both regional and enterprise scale “measures of success” with respect to social and economic 
sustainability of rangelands communities. The authors’ definitions for regional-scale activities are:  

• Regional economic sustainability: the region is in net economic balance, or an 
imbalance/subsidy has an ongoing justification from the point of view of society; 

• Regional social sustainability: The region’s social fabric is capable of supporting its human 
communities; the diversity of these can adapt in the face of future changes 

(Stafford Smith et al. 2000) 

The definition of regional economic sustainability is important as it points to the inclusion of societal 
values in determining what is a justifiable outcome at the regional scale. The definition for social 
sustainability also implies some of the elements of ‘sustainable habitation’ as proposed by Walker 
(1996) and Abel and Ryan (1996). Walker provides a valuable insight in defining desirable regional 
planning outcomes for rangelands regions by suggesting that “in many parts of the rangelands the issue 
is not how to increase production, but rather how people can remain on the land in a way that gives 
them a fulfilled life” (Walker 1996, p. 11).  

A number of key elements of ‘sustainable habitation’ identified during a 1996 Fenner Conference on 
the Environment (Abel and Ryan, 1996) included viability, adaptability, diversification, value adding, 
infrastructure, empowerment, and understanding. Table 5 provides a brief description of each of these 
elements.  
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Table 5:  Elements of sustainable habitation in Australia’s rangelands (Abel and Ryan, 
1996, pp. 5–6). 

Element Description 

Viability Economic viability in rangelands contexts must tolerate wide variations in outputs 
(as opposed to stable production over time) and be secondary to ecological 
resilience. 

Adaptability Resource use systems and managers have the ability to deal with new problems 
and opportunities as they arise by detecting change early (monitoring), learning 
fast, modifying rights of access and resource use, moving capital and modifying 
infrastructure quickly and at bearable cost, having political and administrative 
structures that are devolved, and needing to “expect the unexpected.” 

Diversification A way of managing for the high variability of economic output. Diversification at 
property and regional scales with enterprises linking to different input and output 
markets. Issues with diversification include complementarity of activities, finance, 
skills and training, policy support, social and cultural impacts, the influence of 
property rights and conditions on uptake. 

Value-adding Value-adding through establishing processing industries locally within the 
rangelands to extend on extractive industry (such as mining activities) would be 
expected to promote more complex local economies in which multiplier effects 
generate wealth and retain it locally, creating employment, and through economies 
of scale, better infrastructure and services.  

Infrastructure The distribution of infrastructure affects the adaptability of rangelands communities 
with locational decisions affecting resource use and settlement locations for 
decades. The development of more adaptable and more mobile infrastructure is 
needed.  

Empowerment  Local empowerment (devolved political and administrative power) of resident 
stakeholders could potentially both improve and limit adaptability. Also need to 
guard the interests of non-resident rangelands stakeholders, retain a degree of 
state and federal influence and maintaining dialogue between resident and non-
resident stakeholders.  

Understanding Our current understanding of complex systems associated with rangelands is very 
poor. New theories are needed which enables us to adapt to a ‘constant paradigm 
of change’ associated with the constant flux and reorganisation of biological, social 
and financial capital and the connectivity between these.  

Some of the elements presented above essentially represent characteristics of savanna or rangelands 
communities (e.g. adaptability or viability) while others advocate actual processes or required 
approaches to progress towards some notion of sustainable habitation. To some degree, it will be 
necessary to explore the application of both kinds of elements to developing plan evaluation criteria. 
The descriptions provided for each of the elements in the table above also contribute to identifying core 
issues and threats for rangeland regions. These will be further explored in the following sections.  

Key socio-economic issues and threats to landscape health 
This section of the report presents three perspectives on the key threatening processes and core issues 
impacting on the social, economic and institutional ‘health’ of the tropical savannas, with respect to 
sustainable management of the natural resource base. The first perspective is that of key historical and 
current drivers of landscape change in these regions; the second, identifiable constraints; and, the third 
outlines required future directions and key elements.  

Drivers of landscape change  
One of the critical factors that influences landscape futures in the savannas of northern Australia, both 
historically and currently, is the rapid change from industrial resource to post-industrial values (Holmes 
1996a). This is evident in increasing emphasis on non-market values for land use and land planning in 
these regions such as human welfare, environmental values such as sustainability; amenity values; non-
resident and community values; and, shifts to tourism and recreation-based land uses and increasing 
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recognition of Aboriginal traditional uses (Holmes 1996a). This has accompanied a perceptible shift 
away from market oriented industrial values to a focus on income-generation and maximising 
production of mineral and pastoral products, which are associated with dispersed broadacre pastoral 
land use and commodity subsidies (Holmes 1996a). Holmes also states that the friction between these 
two value-sets has a major influence on shaping policy and land use outcomes, with “industrial values 
frequently prevailing where commodity values are high, and post-industrial values prevailing in almost 
all other contexts” (Holmes 1996a, pg. 7).  

Compounding this rapid change in resource values is the high susceptibility of savanna regions to 
shifting national and global economic, social and political priorities (Holmes 1996a; Johnson 1999) and 
the historical prevalence of a “resource exploitation and development culture” still evident in some of 
the production-oriented and specialised experimental research sciences (Holmes 1996a). Despite policy 
and research attention in some sectors still directed toward increasing production and fostering export 
demand (Holmes 1996a), transitions to ‘clean and green’ production supported through delivery of 
R&D products, institutional and legislative reform and industry self-regulation are also beginning to 
make their mark (Johnson 1999).  

Associated with the above drivers is the decrease in economic significance of traditional agricultural 
production, declining terms of trade for farmers (Walker 1996) and persistently low or negative 
commodity values over most of the tropical savannas (Holmes 1996). The effects of declining 
economic viability of pastoralism include, in some cases, increasing farm debt; enterprise structural 
adjustment in some areas; and increasing reliance on the public sector and off-farm incomes (Dale and 
Bellamy 1998; Johnson 1999). Where adjustment occurs, including the corporatisation of many 
pastoral enterprises, increased financial capacity for change may result, with subsequent social impacts 
on rural and regional communities in the north (Johnson 1999).  

The influence of increasing population and export pressure in some regions is generating heavier 
demands on the capacity to produce food and other agricultural products (Holmes 1996a). In other 
regions, a pattern of human migration towards urban centres and the associated decline in population 
density is having a significant effect on regional communities (Walker 1996). Other market pressures 
such as food safety, food quality and environmental performance combined with a range of economic 
incentives to address land degradation are also exerting an influence (Johnson 1999).  

Conflict over alternative land uses, resulting in social tensions between community interests and 
uncertainty for all stakeholder interests (Dale and Bellamy 1998) is also driving increasing attempts to 
negotiate institutional arrangements in these regions (Johnson 1999). Land use conflict as a driver for 
change, if not managed effectively through appropriate processes, is also a significant constraint to 
sustainable resource management outcomes.  

Social constraints to achieving healthy savanna regions  
Related to many of the drivers described above are a number of social, economic or institutionally 
based constraints that impede progress towards healthy savannas regions. Many of these constraints are 
well recognised and discussed in the literature. Stafford Smith et al. (2000), for example, identify 
several key barriers to sustainable pastoralism in the rangelands, whereas Dale and Bellamy (1998) 
outline a number of barriers constraining effective regional planning outcomes in rangelands regions. 
These constraints may be associated with a particular scale at which they exert inertia, namely, at 
enterprise or local, regional or bioregional scales, whole of savannas, or at a number of these scales.  

Prices for rangelands products have not met both short-term economic requirements and longer-term 
sustainability considerations (Hynes 1997). When combined with pastoralists’ (and everyone else’s) 
tendency to discount the future, even better information on the long-term benefits of lower stocking 
rates appears to have little effect (Stafford Smith et al. 2000). It pays (economically) to stock heavily in 
the short-term, but short-term economic pressures often lead to grazing above long-term sustainable 
levels because future productivity is discounted (Stafford Smith et al. 2000). Compounding this, only 
modest investment in restoration activities in these environments is affordable and due to the variability 
in rangelands environments, detectable responses to management are often greatly delayed, and beyond 
economic control by the time the scale of the problem is recognised (Stafford Smith et al. 2000). 

At the whole-of-community scale, inequitable service delivery to rangeland communities impacts on 
rural populations and economies, affecting standards of service including reduced production services 
at times of production stress and ultimately regional social sustainability (Dale and Bellamy 1998). 
Social problems in rural communities also affect productivity, viability of social structures and are 
reflected in worsening indicators of social dysfunction for these areas (Dale and Bellamy 1998). 
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Several authors place particular emphasis on the institutional constraints to sustainable land use in 
rangelands and savanna regions. That is, the barriers presented by the current operation of our 
organisations, policies, planning and allocation processes; and the coordination and integration of these 
systems. Some of the key institutional barriers are:  

• Not recognising or including regional differences in policy development. That is, the 
widespread tendency to behave as if rangelands were a homogenous whole, leading to a 
“policy paralysis” as a result of one size not fitting all (Stafford Smith et al. 2000). 

• The lack of understanding, or clear articulation, of the best roles for public and private interest 
and investment applied in rangeland enterprise environments (Hynes 1997). This is reinforced 
by Stafford Smith et al. (2000) who state that policy currently avoids confronting the likely 
conflicts between these interests, which is compounded by legislation governing pastoral land 
use, assuming leaseholders are able to meet short-term economic and long-term sustainability 
outcomes.  

• Government agencies often operate as industry advocates rather than regulators and protectors 
of the public interest (Stafford Smith et al. 2000). 

• Poor integration and coordination of policy and planning create a gap between policy intent 
and outcomes; mixed signals to rangelands managers; non-compliance to lease conditions; and 
duplication and inefficiency in service delivery (Dale and Bellamy 1998). Hynes (1997) 
provides some practical examples of these impacts including barriers to developing 
appropriate multiple-use enterprises; uncertainty of resource security; inappropriate 
guidelines, approval and permitting systems and incentives; and entrenching inappropriate 
sizes of land parcel. 

• A focus on producers themselves rather that the broader institutional contexts in which they 
operate (Hynes 1997).  

• At the property, individual landholder or enterprise scale, there are also a series of factors that 
influence or constrain sustainable land management practice use and adoption. Critically, at 
the enterprise scale, management uncertainty driven by system complexity makes it difficult to 
balance economic and environmental imperatives (Stafford Smith et al. 2000). Pastoralists 
experiences and perceptions of seasonal and management norms early in their management 
career appear equally influential and it is inevitable that management mistakes will be made 
and non-resilient ecosystems will be damaged (Stafford Smith et al. 2000).  

• Social and economically based indicators of sustainable agricultural production have been 
proposed and applied at the national scale for a number of years. The use of farmer education 
and training levels, management approach and farm financial indicators were proposed as part 
of the research paper ‘Assessing Australia’s Recent Performance’ towards sustainable 
agriculture (SCARM 1998). At the regional scale, indicators and attributes associated with 
farmer capacity for change within grazing and dryland cropping systems in central Queensland 
(Coakes et al. 1999; Taylor et al. 2000, 2001) were found to include factors such as 
management experience; participation in management relevant training and education 
activities, participation in land management related groups and networks, and the diversity and 
type of information sources accessed to support management decisions. Work undertaken 
concurrently by Cary, Webb and Barr (2002) supports and expands these findings.  

Future directions  
In a scenario, outlining ‘desirable’ future landscapes in northern Australia, Johnson (1999), includes 
ecological, social, economic and cultural aspirations. Most importantly, the role of effective regional 
planning approaches in achieving these desired regional landscapes is emphasised. There has also been 
a noticeable response of national policy direction in recent years endeavouring to reflect the necessary 
savanna health requirements being articulated in the literature (ANZECC and ARMCANZ, 1999). 
These proposed directions and key elements are discussed below.  

The role of regionalisation as a critical framework for sustainable savanna futures (Holmes 1996a, 
1996b) and the re-crystallisation of regional planning theory and approaches as a means of achieving 
this, has been effectively argued (Dale and Bellamy 1998; Dale and Cowel, 1999; Johnson 1999). 
Consistent with, and responding to, the strong support for regional approaches in the literature, the 
current National Principles and Guidelines for Rangelands Management (ANZECC and ARMCANZ 
1999) promotes fostering and facilitating regional approaches tailored to the distinctive character and 
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opportunities within specific regions. It also states that developing regional planning processes is 
central to achieving the Guideline’s identified vision and goals. The Northern Grassy Landscapes 
Conference (1999) also identified some key actions for improved savannas management including 
regional processes and forums for participation and knowledge sharing and “greater emphasis on, and 
building on and broadening existing regional planning activities was required for healthy landscape 
outcomes” (TS–CRC 2000).  

Further, recent calls for assessing inter-regional differences to guide regional policy intervention and 
public investment have been made by Stafford Smith et al. (2000). Benefits of this approach, they 
argue, would include 1) recognising and quantifying the differences between regions in terms of 
pastoral value and resilience under-grazing, 2) avoiding conflating regional problems by rejecting 
assumptions that problems of one place are the same as those of another, and 3) targeting policies far 
more effectively so as to give private enterprise freedom to pursue profit where the environment is 
resilient; and to provide for greater public control where private interest may not produce socially 
desirable outcomes.  

Given this emphasis then, what makes an effective regional planning approach in the rangelands? 
Critical to the success of a ‘healthy planning system’ according to Dale and Bellamy’s (1998) review of 
regional resource use planning in Australia’s rangelands, are:  

• the availability of sound technical support and information to resource managers;  

• effective negotiated institutional arrangements at regional or subregional scale; and  

• improving stakeholders’ capacity to participate in planning and decision making activities. 

Johnson (1999) also promotes active community involvement in problem solving and the adoption of 
sustainable resource use and management practices, addressing the institutional considerations 
associated with the planning system in a given region and building appropriate negotiation and conflict 
resolution approaches. Cases requiring such processes might include where in regional ecosystems at 
high risk to grazing stresses, the goals of restructuring could be negotiated trade-offs supporting a 
reduction in overall stocking through, for example, gradual tenure conversion (Stafford Smith et al. 
2000).  

Stakeholder access to information and improved capacity for participation, discussed above, also 
requires improved training opportunities (including cross-cultural training) and information services, 
and involvement of savanna managers and communities in adaptive research, development and 
extension activities that are targeted to their needs and account for sector-specific learning styles 
(ANZECC and ARMCANZ 1999; TS–CRC 2000; Arnott et al. 2001). Inclusive approaches however 
are not limited to research activities but should extend to include coordinated decision making between 
government, industry and community (Johnson 1999); policy and program development (ANZECC and 
ARMCANZ 1999), decision-making and implementation (TS–CRC 2000); and land managers, 
communities and governments exploring multiple use options, diversification and alternative resource 
use (ANZECC and ARMCANZ 1999). 

The National Guidelines also outline an approach for addressing some of the existing institutional 
constraints regarding policy and legislation. It states the need for clear legislation and tenure 
mechanisms that are explicit about the roles and responsibilities of rangeland managers, including 
issues such as property rights and duty of care2. Importantly, it also stresses the need for legislative and 
policy alignment with Ecologically Sustainable Development (ESD) principles and outcomes 
(ANZECC and ARMCANZ 1999). The crucial role of incentives, the development of market-based 
instruments and other measures to support a transition to sustainable natural resource use, as a part of 
the package of policy reform and re-alignment, is also well supported (TS–CRC 2000; Stafford Smith 
et al. 2000; NR&M 2001). 

Another attribute of Johnson’s (1999) desirable future savanna landscapes is the effective integration of 
Aboriginal people’s values and aspirations into planning and management activities. A valuable 
contribution to this goal are the ‘healthy savanna attributes’ relating to the Aboriginal stakeholders 
vision of a healthy savanna landscape in Whitehead et al. (2000, p. 14). At the sub-regional scale this 
meant “people active in their country” including the protection of spiritually significant sites; access 

                                                      
2 Preliminary findings from TS–CRC Project 3.2.2, indicate that a lack of clarity from the Queensland Government on 
its position of ‘duty of care’, and similar concepts, can produce considerable difficulty for stakeholders formulating 
advice or decisions in the context of the state’s Regional Vegetation Management Planning process (Taylor and 
Dale, forthcoming). 
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protected and sites properly maintained; and predictable availability of resources throughout the year. 
Bioregional or savanna-wide attributes included additional resources shared with neighbouring clans; 
connections among sites and ceremony maintained; land management coordinated amongst 
neighbouring estates; and the mosaic of people, plants and animals maintained in the landscape and in 
their customary place. The National Guidelines also seek to action that “particular rights and interests 
of Indigenous people are incorporated into rangeland planning and management” and that this be 
achieved through “supporting participation and culturally appropriate consultation processes” 
(ANZECC and ARMCANZ 1999). They also seek to “increase community understanding of the 
special association of Indigenous peoples with the land and implications for management”; and 
integrate, where appropriate, existing and emerging indigenous planning associated with Indigenous 
Land Councils, Native Title Representative Bodies and regional Traditional Owner groups within 
broader regional strategies (ANZECC and ARMCANZ 1999). 

In order to overcome the social constraints and impacts associated with poor service provision, 
discussed earlier, and progress towards “self-reliant rural towns as the social and economic focal points 
for communities” (ANZECC and ARMCANZ 1999), a concerted effort is required both from 
governments and local and regional communities to identify these service gaps, develop partnerships to 
fill these and pressure governments to coordinate and integrate their programs and service delivery to 
rangeland communities (Dale and Bellamy 1998; ANZECC and ARMCANZ 1999).  

One of the final considerations, to support many of the above approaches, is the inclusion of socio-
economic factors within natural resource monitoring, reporting and evaluation frameworks; and that 
this is done on a regional and biophysical unit basis (ANZECC and ARMCANZ 1999; Taylor et al. 
2000; CIE 2000). It is also critical that these comprehensive monitoring frameworks secure long-term 
industry and government commitment and community participation (TS–CRC 2000). Other benefits of 
such an approach include the ready application to economic and social impact assessment of policies, 
programs and proposed land uses or developments in savanna regions (including the impacts); tourism; 
and mining industries.  

Conclusion on socio-economic issues 
From the above discussion, a number of factors emerge as contributing to—or are pre-conditions for—
economic, institutional and social sustainability of Australia’s rangelands and, in particular, the tropical 
savanna regions of northern Australia. The current challenge, however, as clearly stated in Stafford 
Smith et al. (2000) is to assist the incorporation of these factors into regional and national scale policy, 
planning and decision-making processes. The core issues and threats then, as identified above, now 
provide the basis for developing and applying regional plan evaluation criteria for the purpose of this 
adaptive management focused review process. These criteria are presented in Section 5 of this report. 

2.5 Summary of key issues 
Johnson et al. (1998) provide a valuable summary of the key issues relating to natural resource 
planning and management in tropical Australia as identified in published literature (see Table 6). Most 
of these apply to the savannas, which are the majority of the Australian tropics. 
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Table 6:  Key issues relating to natural resource planning and management in tropical Australia, as identified in published literature (Johnson et 
al. 1999) 

Issue Some possible causes Some potential impacts Sources 

Declining 
economic 
viability of 
primary 
production and 
mining 
 

• Declining real prices paid 
• Increasing real costs of inputs/production 
• Unviable enterprise size 
• Slow rate of structural adjustment 
• Limits to operational diversification 
• Inappropriate government policy 
• Exclusion of drought probabilities from farm 

planning 
• Declining owner/operator equity 
• Declining productivity of primary industry 
• Need for structural readjustments in some areas for 

enterprises and businesses 
 
 

• Social pathologies 
• Increasing reliance on the public sector 
• Greater reliance on other sources of income 
• Increased resource degradation 
• Increasing farm and business debt 
 

ANAO (1997) 
ASTEC (1993) 
Beare et al. (1995) 
Garside et al. (1997) 
Hoey (1996) 
NRMWG (1996) 
Robertson (1994) 
Vanclay and Lawrence 
(1995) 
Wilcox and Cunningham 
(1994) 
 

Social problems 
in rural and 
regional 
communities 
 

• Economic decline of family business enterprises 
• Isolation and lack of communication 
• Declining terms of trade 
• Declining employment opportunities 
• Lack of training causing social problems and 

welfare dependency 
• Declining rural population 
• Downsizing of social infrastructure in rural 

communities 
 

• Personal stress 
• Changing community values 
• Declining government capacity to deliver services 
• Inadequate reflection of Aboriginal values in land and 

marine management and planning 
• Poor development and implementation of appropriate 

community planning and consultation methods 
• Declining productivity 
• Threat to viability of social structures 
• Worsening indicators of social dysfunction 
• Declining productivity 
• Aging primary producer population 
• Threat to viability of social structures 
• Marginalisation of Indigenous peoples in natural resource 

development 
 

ASTEC (1993) 
Bellamy and Johnson (1997) 
Coombs (1980) 
Dale and Bellamy (1998) 
Finlayson et al. (1997) 
Hoey (1996) 
Holmes (1996a, b) 
Johnson et al. (1998) 
Langton (1998) 
Morton et al. (1995) 
NRMWG (1996) 
O’Faircheallaigh (1991) 
DLGP (1998) 
Vanclay and Lawrence 
(1995) 
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Table 6:  Key issues relating to natural resource planning and management in tropical Australia, as identified in published literature (Johnson et 
al. 1999) 

Issue Some possible causes Some potential impacts Sources 

Increasing 
threats to 
sustainability of 
the natural 
resource base 
 
 

• Overgrazing by domestic stock, feral animals and 
native herbivores 

• Low productivity of the resource base 
• Land clearance on inappropriate soil and bio-types 
• Decline in native species 
• Significant weed and feral animal problems 
• Fire management and woody regrowth 
• Inappropriate changes in fire pattern 
• Loss of productive capacity of soils 
• Primary industries and mining moving onto 

marginal lands and environmentally sensitive areas 
• High chemical (fertiliser and pesticide) usage in 

agricultural production systems 
• Draining acid sulfate soils 
• Inappropriate drainage practices 
• Efficiency in harvesting/processing 
• Use of sloping lands for agriculture/pastoralism in 

high rainfall areas 
• Clearing of riparian vegetation and of coastal 

wetlands 
• Emissions, effluent and waste products from 

processing facilities and urban centres 
• Poor scheduling of water use/irrigation 
• Inefficient use of groundwater resources 
• Unknown impacts of major coastal aquaculture 

development 
• Construction of ponded pastures and use of 

introduced grass species 
• Overfishing (recreational and commercial) and 

incursion of foreign fleets 
 

• Impact of offshore mining on marine resources 
• Impact of trawl fisheries on environment and by-catch 

species 
• Knowledge gaps in base data and process understanding 

in relation to marine resources 
• Increasing pressure from tourism 
• Decline in proportion of desirable perennial pasture species 
• Increase in native or introduced woody species 
• Loss, fragmentation and degradation of habitat 
• Decline in primary production 
• Increase in greenhouse gas emissions 
• Soil structure decline and compaction 
• Declining soil fertility/organic matter 
• Imbalance of soil micro-organisms 
• Increased soil erosion and run-off 
• Loss of terrestrial, aquatic and marine biodiversity 
• Heavy metal contamination and pollution 
• Chemical contamination of primary products and byproducts 
• Increased nutrient loads; turbidity of surface and groundwaters 
• Increased sediments in estuarine and marine environments 
• Salinisation 
• Acidification of drainage ways and fisheries habitats; fish 

kills in waterways 
• Inadequate environmental flows 
• Threats to areas of high biodiversity, ecological and 

recreational significance 
• Significant pressures upon wetland ecosystems 
• Threats to subsistence resource base 
• Possible negative impacts on Indigenous cultural/social systems 
• Destruction of critical coastal and marine habitat 
• Depletion of fish stocks 

Arthington et al. (1997) 
CALM (1994) 
Crossland et al. (1997) 
CYRAG (1997) 
DARTI (1998) 
DNR (1997) 
Finlayson et al. (1997) 
Hoey (1996) 
Keating et al. (1995) 
Morton et al. (1995) 
Novelly (1994) 
NRMWG (1994; 1996) 
Rayment and Barry (1993) 
Robertson (1994) 
Saalfield (1992) 
Sattler (1993) 
Sherrard (1998) 
Siewort (1998) 
Tothill and Gillies (1992) 
Wasson et al. (1994) 
Wilcox and Cunningham 
(1994) 
WRC (1997) 
Zann (1996) 
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Table 6:  Key issues relating to natural resource planning and management in tropical Australia, as identified in published literature (Johnson et 
al. 1999) 

Issue Some possible causes Some potential impacts Sources 

Poor integration, 
coordination and 
implementation 
of natural 
resource policy, 
planning and 
management 
 

• Fragmentation of responsibilities across and within 
three levels of government 

• Inequitable taxation of low-income earners and 
producers 

• Lack of opportunities for community input into 
decision-making 

• Tourism planning (particularly cultural tourism) not 
integrated in mainstream planning frameworks 

• Ad hoc decision-making on infrastructure 
development 

• Lack of clear objectives and strategies for coastal 
zone management, designation of marine 
protected areas and marine sector planning 

• Difficulties in integrating management into broader 
frameworks 

• Mixed signals to natural resource managers 
• Mixed or ambiguous signals to primary producers 

• Duplication and inefficiency in community service delivery 
• Poor or ill-informed decision-making on primary industry 

expansion and related infrastructure development 
• Poor natural resource planning and management. 

Bellamy and Johnson (1997, 
1998) 
Dale and Bellamy (1998) 
Hoey (1996) 
Holmes (1996) 
Johnson et al. (1998) 
Morton et al. (1995) 
NRMWG (1994; 1996) 
RAC (1993) 
Sattler (1993) 
Zann (1996)  

Conflict over 
alternative 
resource uses 
 

• Competition between land uses 
• Increasing demand/opportunities for tourism and 

recreation 
• Short-term planning horizons of governments 
• Poor natural resource allocation processes 
• Inadequate system of reserves and conservation zones 
• Lack of integration of Indigenous aspirations into 

planning and management of terrestrial and marine 
resources 

• Social sector largely unrepresented in regional land 
use planning and zoning 

• Planning, development and implementation of 
policies and programs not achieved through 
processes negotiated with Indigenous peoples 

• Lack of knowledge of traditional owner 
usage/valuation of coastal and marine resources 

• Social tensions between community interests 
• Uncertainty for all stakeholders 
• Unsustainable development on marginal or ecologically 

sensitive lands 
• Demand for industry structural readjustment 
• Marginalisation of Indigenous peoples in natural resource 

development 
• Social conflict and dislocation 
• Unnecessary litigation 
• Rights and interests of Indigenous peoples not recognised 

and protected 

ANZECC and ARMCANZ 
(1996) 
ASTEC (1993) 
Cordell (1995) 
Dale and Bellamy (1998) 
Finlayson et al. (1997) 
Holmes (1996a,b) 
Johnston (1996) 
Langton (1998) 
Morton and Price (1994) 
O’Faircheallaigh (1991) 
Robertson (1994) 
Sattler (1993) 
Young et al. (1991) 
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3 Regional planning in Australia’s savannas 
3.1 Introduction 
This section briefly overviews regional planning in the savanna regions of Queensland, Northern 
Territory and Western Australia. The review draws heavily on major reviews including Dale and 
Bellamy’s (1998) review of the rangelands, Johnson et al.’s (1999) review of R&D needs in northern 
Australia and Dore and Woodhill (1999) review of regional development in Australia. This study looks 
to complement that earlier work, which addressed planning process related issues with the more 
technical assessment approach used here.  

The primary purposes of regional plans are to deal with issues that affect areas beyond a single local 
government or catchment area. Regional plans provide a framework to coordinate development 
planning from the national to the state to the regional and local levels, and for integrated resource 
management. Regional planning decisions aim to achieve public policy goals by influencing access to 
natural resources and conditions of use, costs of transport and other infrastructure and the supply of 
social services. Despite these apparent needs, regional planning is neither well defined nor consistent 
across Australia or most other countries. It is not common to find regional plans with independent 
statutory powers, rather, they normally rely on the powers of the collaborating governments and 
agencies to fund and implement agreed policies. Due to the lack of constitutional or legal foundation, 
regions and regional plans can come and go at the whim of politicians and the demands of current 
policy issues. There is a wide diversity of forms of regional planning in terms of scope and 
implementation arrangements. There are single-issue regional plans—for example, water resource 
allocation or roads, and there are broad regional plans that deal with a comprehensive range of range of 
social, economic and environmental issues. Regions are most commonly formed either by 
disaggregating national or state functions, or by grouping local governments—voluntarily or not. 
Regional boundaries vary according to the issue to be dealt with and the area required for coordinating 
planning for that issue.  

For the tropical savannas, there are specific contexts that influence the character of regional initiatives. 
The principal issues are the low population densities and remoteness of most of the savannas compared 
with the more closely settled southern regions of the country. The question needs to be asked as to 
whether the same regional arrangements are appropriate for such circumstances.  

Land tenure is of particular significance in the savannas, given that the majority of lands are owned by 
the states and leased to pastoralists and miners, and a substantial area is held in communal title under 
the provisions of Native Title legislation. Each of the two states and territory in the savannas is 
currently reviewing leasehold tenure systems and have signalled the need to consider regional issues in 
this process.  
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Table 7:  Summary of powers for resources and environmental management in Australia 
Level of 
Government 

General Powers Nature conservation Natural Resource 
Management 
 

Environmental quality 
control 

Regional economic 
planning 

National • Foreign Affairs  

• Defence  
• Immigration 
• Trade and Finance 
• Communications 

• International treaties 

• Endangered species  
• Biodiversity 
• AHC 
 

• National Heritage 
Trust 

• ARMCANZ 

• Biodiversity 
conservation 

• National pollution 
standards 

• EIA 
• Greenhouse policy 
 

• Infrastructure finance 

• Development projects 
• Tax and excise 
 

States 
 

• Land and Resources 

• Social Services  
• Education 

• Police 
• Transport 

• Protected areas 

• Biodiversity plans 
• Conservation 

programs 

• Land tenure systems 

• Management of 
water, land, forests 
and minerals 

• ICM programs 
 

• Control of air, 
noise, water 
pollution 

• Toxic waste 
management 

• Conservation 
programs 

 

• Major infrastructure and 
development projects 

• Project approval—EIA 
Local planning 

 
 

Local • Roads, rates and 
rubbish 

• Town planning 

• Recreation and parks 

• Habitat protection and 
conservation 

• Works management 

• Town planning 

• Local works programs 

• Town planning 
• Waste 

management 
• Environmental 

health 
• Town planning 
 

• Local infrastructure 

• Town Planning 
• Development approval 
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3.2 National programs 

3.2.1 Natural resources 
Agriculture, Fisheries and Forestry Australia (AFFA) manages national programs for natural resources 
management. Apart from a broad range of general resource industry and related programs, AFFA: 

• Administers the Natural Heritage Trust of Australia Act 1997 that overseas the NHT funding 
for the sustainable management of land and water resources. This program has had far-
reaching effects on regional resource management in Australia by promoting the creation of 
integrated approaches to catchments, rehabilitation and regional resource management, as well 
as funding on-ground works through Landcare, Bushcare, Rivercare and other programs. The 
National Land and Water Resources Audit was a major planning related output from the 
NHT1 program.  

• Funds the seven-year National Action Plan for Salinity and Water Quality (NAP). This 
program applies in 21 priority regions in Australia each of which will receive funds to develop 
regional plans to control salinity and improve water quality. Total funding, including matching 
funding by the state is $1.4 billion over seven years. 

• Implements COAG Water Reform Policy across the states and is having far-reaching effects 
on water resource management in Australia. In particular, the reforms require full cost 
recovery, establishing secure access to water separate from land, water trading and providing 
water for the environment. As a consequence of these reforms, states are effectively required 
to prepare water allocation plans on a river basin basis, taking into account the economic and 
ecological demands on limited resources. 

• Promotes a national campaign for Property Management Planning. 

In the past, government resource and environmental programs, programs of support for community-
based programs such as ICM and the NHT were criticised for being ad hoc and not necessarily focused 
on strategic resource management priorities. The community-based programs were also criticised for 
being too bureaucratic for local people and not responsive enough to local issues and needs. Recent 
changes in NRM policy have addressed these criticisms and changed from a program and project 
approach to one that emphasises strategic investment at a regional scale. 

These criticisms were addressed in recent changes in Australian NRM policy following the mid-term 
review of the NHT, the release of the ‘Bluebook’ on Sustainable Natural Resource Management 
(SNRM) and the Parliamentary inquiry into catchment management in Australia. These led to the 
National Action Plan for Salinity and Water Quality announced by the Commonwealth Government in 
September 2000. Furthermore, the initial NHT program which was to expire in June 2003 was 
extended, with the Commonwealth announcing a commitment to a new NHT2 in the budget speech in 
June 2001.  

The bi-lateral agreement on the NAP defines principles and processes for SNRM planning that also 
provide the best current guidelines for the NHT2 planning process. The most significant features of 
these guidelines are that plans: 

• Are prepared and implemented by regional bodies incorporating key stakeholders including 
local government, catchment committees, Landcare groups and industry to address local 
priorities. 

• Meet rigorous criteria for how they are prepared and for the scientific information they need to 
have for determining priorities, target setting and implementation. 

• Guide funding of local projects administered at the local level by regional bodies. 

This National Framework was developed to implement the requirements of the National Action Plan 
for Salinity and Water Quality and its Intergovernmental Agreement (IGA) with regard to SNRM 
standards and targets. It is also capable of being extended to support integrated regional planning and 
investment under the Natural Heritage Trust (from AFFA 2001). 

The NAP is aimed at water quality and salinity problems especially in the Murray Darling Basin and in 
Western Australia, however the program extends to other parts of Australia, including the Fitzroy and 
Burdekin basins in northern Queensland. The NAP program includes several key basins in the savanna 
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regions, including the Fitzroy, Burdekin, Darwin, Adelaide, and the Ord. New principles for funding of 
SNRM programs are certain to apply in large measure to NHT2 and other Commonwealth and State 
funding programs that are relevant to future planning in all the savannas. These new programs are the 
central focus for regional natural resource planning in the savanna regions at the present time. 

3.2.2 Environment and biodiversity 
Environment Australia manages national programs to protect biodiversity and environmental quality. 
The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the umbrella 
statute that protects environments of national significance and the conservation of biodiversity. The 
EPBC Act replaced and coordinated a range of Commonwealth statutes including the Environment 
Protection (Impact of Proposals) Act 1974, Endangered Species Protection Act 1992, National Parks 
and Wildlife Conservation Act 1975, World Heritage Properties Conservation Act 1983, and the Whale 
Protection Act 1980. The EPBC Act provides for the: 

• identification and monitoring of biodiversity and the preparation of bioregional plans; 

• listing of nationally threatened species and ecological communities, migratory species and 
marine species; 

• preparation of national recovery plans and wildlife conservation plans; 

• identification of key threatening processes and the preparation of threat abatement plans; 

• protection and management of protected areas including Commonwealth reserves (national 
parks), World Heritage properties, Ramsar wetlands and Biosphere reserves. The 
Commonwealth must prepare and implement management plans for a World Heritage 
property, Ramsar wetlands, or a Biosphere reserve in cooperation with States. 

The major tool for environmental quality protection in the EPBC Act is the requirement for 
environmental impact assessment for projects and proposals that may impact on matters of national 
environmental significance. Through the Environmental Impact Assessment (EIA) process, the 
Commonwealth can have statutory involvement in a wide range of projects and proposals administered 
by state and local governments. The Act provides that actions likely to have a significant impact on a 
matter of national environmental significance are subject to a rigorous assessment and approval 
process. A key feature of EIA under the EPBC Act is that the Commonwealth may, through bilateral 
agreements, delegate to the states the responsibility for conducting assessments and the responsibility 
for deciding whether to grant approval.  

3.2.3 Regional planning and development 
The Department of Transport and Regional Development (DOTARS) administers programs providing 
economic and social infrastructure especially in rural regions of the country. Across the 
Commonwealth Government as a whole, there is a huge range of special programs that have 
differential effect in rural regions of Australia, but the most prominent integrated regional development 
program is Regional Australia: A Partnership for Stronger Regions, designed to strengthen regional 
economic and social opportunities, deliver better regional services, and provide for structural 
adjustment to economic and technological change. Arising from the program is a range of funding 
initiatives for transport, especially roads, health care and aged care, telecommunications and supply 
chain development.  

In DOTARS’ Sustainable Regions Program, funds are available for selected regions to carry out 
planning and analysis of future development options and develop project proposals for specific local 
initiatives for regional development. The only savanna region included in the program is the 
Kimberley, WA (with funding of up to $12 million over three years), which includes Broome, Halls 
Creek, Derby West Kimberley and Wyndham East Kimberley local governments. 

The Northern Australia Forum involves an extensive series of local consultations across the savanna 
regions. The consultation process and the background papers for these forums, are important inputs into 
future regional planning in the savannas. 

Other Commonwealth programs of potential significance to regional planning include the: 
• National Strategy for Ecologically Sustainable Development. 

• National Greenhouse Strategy. 
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• National Weeds Strategy.  

• National Principles and Guidelines for Rangeland Management. 

3.3 Indigenous programs 3 

3.3.1 Introduction 
There has been no systematic, comprehensive approach to Indigenous land management in Australia. 
Interest in how Indigenous people use and manage their lands is relatively new. This is partly because 
the overwhelming focus of Indigenous organisations has been on acquiring land and partly because of 
the historical geography of Indigenous land ownership in Australia has restricted the Indigenous estate 
to reservations in remote areas and other lands acquired through claims processes since the mid-1970s. 
As the range of competing demands on the public land estate grew in the 1970s and 1980s—from 
Indigenous people seeking land justice, conservationists seeking biodiversity conservation, urban-based 
re-creators seeking space for recreation, and the continuing demands of resource industries—there has 
been increasing interest in how Indigenous lands are being managed. At the same time, Indigenous 
organisations have recognised the importance of land management with regard to achieving their 
social, cultural, and economic aspirations once land has been acquired (Lane 2002a). 

3.3.2 Background and issues 
The management of Australian Indigenous lands (including savanna environments) in northern 
Australia is important in a number of ways: 

• The Indigenous land estate is significant, comprising, according to one estimate, up to 15 per 
cent of land in the country (Altman and Pollack 2001). 

• The Indigenous land estate is growing through statutory and Native Title land claim and land 
acquisitions made by the Indigenous Land Corporation (ILC). 

• Indigenous interests and claims are also asserted over public lands (such as national parks) and 
over aquatic and marine areas. 

• The Indigenous land estate has significant environmental liabilities (ILC 1998) and 

• Indigenous landowners are looking to utilise their lands and natural resources for diverse 
community and economic development objectives. 

The management of the Indigenous land estate is therefore a diverse agenda because it entails assisting 
Indigenous land owners manage their lands in accordance with community priorities so as to achieve 
cultural, social, economic, and environmental benefits. This is clearly a challenging task, confronting, 
as it does, the history of dispossession and marginalisation of Aboriginal peoples, the technical 
complexity of environmental management and (land-based) economic development, and a history of 
‘welfarism’ and programmatic failure. To complicate matters, one recent analysis suggests that the total 
funds available for assisting Aboriginal land owners manage their lands is only just over AUD$40 per 
sq km of Indigenous land (Altman and Pollack 2001). 

Processes of environmental management and the institutional framework in which they are embedded 
have generally failed to understand, respect, and accommodate Indigenous interests in land and 
resource use. This is not to say that there have not been some important instances where just and 
innovative accommodations have been made, but instead to point to the central tendency of the 
institutions of environmental management to overlook, or misinterpret Indigenous perspectives. In 
broad terms, this circumstance is an artefact, first, of the failure the institutions to tolerate and 
accommodate Indigenous perspectives and, second, of limitations to Indigenous agency. Another 
dimension to the exclusion of Indigenous perspectives concerns the power of European–Australian 
notions of progress and development as part of the discourse and practice of land and resource 
planning. This ‘ideology of developmentalism’ can be a powerful force in justifying natural resource 
policies which have negative implications for Indigenous peoples. 

At an operational level, it is clear that there is also confusion around conceptions of Indigenous 
(particularly Australian) social organisation—conceptions that underlie many of the attempts to involve 

                                                      
3 Section 3.3 was prepared by Marcus B. Lane, Department of Urban and Regional Planning, University of 
Wisconsin–Madison, USA, for the project team. 
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Indigenous people in management. In any given resource management activity, differing social entities 
may be involved. For example, traditional owners, whose rights and interests are custodial, may need 
to be involved along with nearby Indigenous residents, whose interests are locational. It is apparent 
that, in some cases, environmental managers fail to differentiate between these social entities. 
Furthermore, due to the intensely localised nature of traditional land interests, there is much diversity 
among the groups expressing ‘traditional’ interests in land and natural resources. The implication of the 
highly localised nature of Indigenous systems of land ownership is that environmental managers 
working across a large area may need to work with multiple Aboriginal groups. In short, managers 
must ensure that “the right people are talking for the right country” (Lane 2002a). 

Indigenous communities and organisations, given the forum and adequate organisational and financial 
resources, can be effective environmental managers. Indeed, in northern Australia, a number of 
Indigenous organisations, such as the Northern (NT) and Cape York (Qld) Land Councils, have 
significant capability. More generally however, the capability of Indigenous organisation to be 
effective environmental managers is influenced by three factors: 

• The efficacy of Indigenous participation, which is limited by language and cultural barriers, 
geographic isolation, lack of resources, and lack of familiarity with European–Australian 
planning and decision-making processes.  

• Tenure—widespread dispossession of Indigenous groups mean that their participation in 
environmental policy inevitably involves the assertion of custodial, cultural and other interests 
in lands now designated as publicly or privately owned; their participation and claims are 
therefore contested by other social groups.  

• Insufficient organisational resources which, as shown by research into Indigenous 
participation in biodiversity conservation, operates as an impediment to effective Indigenous 
participation (Lane 2002a). 

3.3.3 The actors 
This is a complex institutional environment. The key actors include: 

• Indigenous land owning groups: These groups, which are usually incorporated for the 
purposes of holding and dealing in land and managing funds, are the owners, users, and 
managers of the Indigenous land estate. These groups are the ultimate beneficiaries of efforts 
to manage the Indigenous land estate for diverse community, economic, and environmental 
benefits. Indigenous land ownership is multi-faceted and arises from, inter alia the: 

o establishment of reserves in all states and territories in the late colonial period; 

o ‘claim’ of lands under State or Territory land claims’ legislation (such as the Aboriginal 
Land Act 1991 (Qld) and the Land Rights Act 1976 (NT)); 

o Native Title determinations made in accordance with the provisions of the Native Title 
Act 1993; and 

o Lands purchased by the Indigenous Land Corporation, the Aboriginal and Torres Strait 
Islander Commission, or Indigenous organisations. 

• Indigenous Land Councils (including Native Title Representative Bodies): Aboriginal Land 
Councils are important Indigenous organisations that provide both representative and 
servicing roles on behalf of their constituents. Some of their functions in relation to land 
acquisition and management are mandated by Land Rights legislation such as the Northern 
Territory’s Land Rights Act and the Native Title Act. It is important to note that while some 
Land Councils have significant land management capabilities—professional staff, financial 
resources, etc.—others do not. Those organisations that have significant capabilities, such as 
the Cape York and Northern Land Councils, are engaged in land management activities that 
include regional planning, negotiating management plans with other resource claimants, and 
negotiating with government agencies. The roles of land councils are both complex and 
contested. They have a mix of both legislatively mandated functions and other, less formal 
representative functions. While land councils are sometimes not well regarded by government 
agencies and other actors in land management, they are often asked to provide advice to both 
the public and private sectors about Indigenous interests in land within a given region. Since 
these are organisations that have a mandate from Indigenous peoples within a given region, 
they serve an important representative function. 
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• The Indigenous Land Corporation: The Indigenous Land Corporation is an independent 
Commonwealth statutory authority established in 1995. The ILC receives its funding from the 
Aboriginal and Torres Strait Islander Land Fund. Its two main functions are to assist 
Indigenous peoples in Australia to acquire land and to manage Indigenous-held land in a 
sustainable way to provide cultural, social, economic or environmental benefits for themselves 
and for future generations. The ILC is the agency that is most directly concerned with the 
provision of resources and advice to Indigenous landowners in relation to the management of 
lands. Since ILC land management funds are deployed to manage the physical environment of 
the Indigenous estate as well as assist in community and economic development, the agency 
cannot be the sole provider of assistance in the area of Indigenous lands management. While 
‘mainstream’ land management agencies have collaborated (and co-funded) with the ILC, this 
practice is far from uniform. There exist, therefore, major shortfalls in the provision of 
resources and other forms of assistance for Indigenous lands management in many parts of 
Australia. 

• ATSIC regional councils: At the regional level, ATSIC regional councils play an important 
role in responding to land management issues. The efficacy of their participation in this 
domain is limited, however, by the diversity of policy issues with which they are also 
concerned: Native Title, community development, legal issues, economic development, 
national and state policy etc. 

• The National Native Title Tribunal: Determining Native Title rights, particularly in 
circumstances where concurrent rights exist (or are being determined) often centrally involves 
questions of land and natural resource planning. For this reason, the National Native Title 
Tribunal is commonly involved in helping develop management arrangements and plans (such 
as regional agreements) which structure how lands and resources are to be concurrently 
allocated and managed. 

• Commonwealth, State, and Territory agencies concerned with land management: Diverse 
federal, state and territory agencies are concerned with different dimensions of natural 
resource management (and economic production). While some of these, such as Environment 
Australia at the Commonwealth level, have programs specifically concerned with Indigenous 
lands management, many do not. Moreover, many of these mainstream land-management 
agencies lack personnel capable of working cross-culturally, or have not considered how the 
implementation of their programs might occur in Indigenous domains. There is, finally, a 
sense that with the creation of the Indigenous Land Corporation, the management of 
Indigenous lands became a matter for the ILC (Lane 2002b). For the reasons described earlier, 
the ILC cannot facilitate the effective management of the Indigenous land estate alone. 

3.3.4 Conclusion 
The management of the lands and natural resources of the Indigenous land estate should be considered 
a major challenge. It is also one that is currently being addressed by regional Indigenous organisations 
in ad hoc (rather than systematic) collaboration with state and commonwealth agencies, notably the 
ILC. There is considerable scope for improving efforts in this area. These efforts should 1) respect and 
recognise Indigenous rights and interests, 2) reflect the requirement for maximising Indigenous 
autonomy, 3) maximise collaboration among land management agencies, both in terms of policy 
approach and commitment of resources; and 4) develop a regional framework and agenda within which 
more localised Indigenous interests and aspirations can be realised.  

In doing so, renewed efforts in this area will need to move away from contesting Aboriginal claims and 
interests in land. Environmental management efforts have too often been caught up with contestation 
over the character of Aboriginal rights and interests. A more sensible approach is to simply respond to 
the tenurial reality of northern Australia: Indigenous lands constitute an important and growing tenure 
characterised by significant management challenges. Indigenous landowners exhibit, in fundamental 
terms, aspirations similar to other landowners: they wish to use lands to meet diverse social and 
economic objectives, and they wish to manage their lands sustainably. In other words, there is no 
fundamental incompatibility between Indigenous land ownership and diverse and effective 
management of the northern savannas. Instead, the challenge is institutional. What is required is a 
framework for diverse government and non-government organisations operating at different scales and 
responding for differing imperatives to collaborate and coordinate their efforts. 
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3.4 State programs 
Traditionally, the state governments have had the predominant responsibility for natural resources 
management in Australia, and each state has developed similar, but (like the rail gauges), different 
statutory and administrative processes for SNRM. The institutional arrangements and programs change 
continuously and especially following changes of government. Policy makers have also become aware 
that there were significant problems of integration and coordination among programs dealing with land, 
water, and biodiversity; and between the needs for economic and social development and of 
maintaining the natural resource base. There is a growing belief, also at the state level, that improved 
regional coordination and planning is an appropriate means of addressing these problems.  

In this project we identify five main categories of plans that are regionally based. Each category has a 
different head of power and purpose:  

• Resource allocation programs and plans that define entitlements to the use of water, land and 
vegetation resources. Each state has legislation and plans for these purposes the most 
important of which is the land tenure legislation, given that the vast majority of the Australian 
savannas is held in leasehold tenure. 

• Land Use Planning: A variety of plans setting out the permissible or desirable uses of 
resources at district level. 

• Regional or bioregional voluntary or community-based plans for natural resource or 
environmental management. 

• Regional Growth Management Framework or economic development plans with the plan or 
planning body having a statutory base. The plan content and process criteria will be spelled 
out in legislation and given force through the Courts if necessary. 

• Social or cultural planning.  

3.4.1 Queensland 

Natural resources 
The Queensland Department of Natural Resources and Mines has wide functions for the allocation and 
management of the States natural resources. Statutory allocation of natural resources is delivered by 
the: 

• Water Act 2000, which manages water allocation and management for the state’s rivers and 
aquifers. The Act licenses extractive uses and requires the preparation of Water Resource 
Plans for major rivers. 

• Vegetation Management Act 1999, which requires the preparation of Regional Vegetation 
Management Plans for each of the state’s biogeographic regions.  

• Land Act 1994, the agency is also responsible for land administration, in particular the 
leasehold system as well as providing for pest management for land and stock route 
management through the Land Protection (Pest and Stock Route Management) Act 2002 by 
establishing management principles and planning—including at the local government and 
regional scale—declarations and restrictions, monitoring and surveying.  

• Mineral Resources Act 1989, administered by DNR&M jointly with the Environmental 
Protection Agency who license and monitor the state’s mining industry. These two agencies 
regulate exploration, mining and petroleum tenures and ensure compliance with mining, 
petroleum and Native Title legislation. The key instruments for this are the granting of mining 
leases and the endorsement and enforcement of mine operational plans. 

The agency also oversees the community resource management program, which has substantial 
regional impacts through: 

• The Landcare and Catchment Management Program based on cooperative community based 
organisations that use an integrated catchment management approach. DNR&M provides 
technical and financial support to these groups in conjunction with NHT funding. There are 
many Landcare and catchment groups operating in the savanna regions. 

• NRM Regional Strategies, by multi-stakeholder based organisations (Regional Strategy 
Groups), these are generally based on river basin or major catchment boundaries, but can 

38 



Regional planning in Australia’s savannas 

include adjacent social catchments or communities of interest. There are 13 RSG regions 
across the state with only three of them having had their plans accredited by the state. 
Promoted by DNR&M, the earliest of these activities were initiated during the mid-1990s and 
have sourced the bulk of their funds for strategy development and implementation from 
Commonwealth programs such as the Natural Heritage Trust. Four of these regions are NAP 
regions and they are all NHT2 regions. 

Environment and biodiversity 
The Queensland the Environmental Protection Agency administers the two dominant pieces of 
legislation and associated programs for environmental protection and nature conservation in that state. 

Environmental Protection Act 1994 focuses on pollution and waste management via a process of 
licensing environmentally relevant activities and preparing environment protection policies (EPPs) for 
water, noise and air pollution. 

• EPPs for air, water and noise are prepared to prevent activities that harm the environment. For 
example, the EPP water identifies five levels of environmental values to be to be defined for a 
particular waterbody and sets activity permits for that waterbody. 

• Classifying potentially harmful activities as Environmentally Relevant Activities (ERA). This 
usually applies to industrial and extractive activities with the potential to release contaminants 
to the environment, although some agricultural activities such as piggeries, prawn farms, and 
cattle feedlots are also ERAs. 

The Nature Conservation Act 1992 deals with: 
• The declaration and classification of protected areas including national parks, and 

conservation parks and national parks on Aboriginal land; and requires the preparation of 
management plans and conservation plans for those areas. 

• The classification and protection of rare and threatened wildlife (both animals and plants), 
including international migratory species. The Act requires regional conservation strategies 
and recovery plans for the conservation of biodiversity. 

The Coastal Protection and Management Act 1995 
• This Act provides a coordinated framework for the ecologically sustainable development of 

the coastal zone notably specifying its application to the management of activities on land that 
affect coastal waters. The State Coastal Plan was finalised in 2001. 

• The Act requires regional coastal management plans to be produced for each part of 
Queensland’s coast. These plans define how the coastal zone is to be managed and identify the 
coastal management districts in particular regions. The plans implement the State Coastal 
Management Plan’s policy framework at the regional level and identify key coastal sites 
requiring special management within the region. For this purpose, Queensland’s coastline has 
been divided into 11 regions with the following savanna regions: Gulf of Carpentaria, Cape 
York Peninsula Coast, Torres Strait, Dry Tropical Coast and the Capricorn Coast. At the time 
of writing, plans have not begun for these regions. 

Regional planning and development 
Almost all Queensland state agencies are involved in regional program delivery and have strategies and 
plans for their portfolio areas such as housing, health care, transport etc. There are two key planning 
programs affecting regional planning: 

Integrated Planning Act 1997 (IPA) 
This Act’s purpose is to achieve ecological sustainability (s.1 (2)) by an integrated system of plans at 
local, regional and state levels and an associated development assessment process. 

The Local Government Planning Scheme is at the core of the system, coordinating and integrating 
planning at the local, regional and state levels and managing the process by which development occurs. 
The IPA requires local government planning schemes to be consistent with regional and state interests 
set out in associated statutory plans (such as Coastal Plans and Regional Vegetation Management 
Plans). There is a small number of state planning policies (for example, the protection of good quality 
agricultural land) setting out matters to be considered by all local government plans. 

39 



Criteria and methods for evaluating regional plans in the tropical savannas 

Integrated Development Approval System nominates a development manager, normally the local 
government, for streamlining the review and response of all concurrence authorities to development 
applications.  

For regional planning, IPA provides for voluntary regional cooperation in the preparation of Regional 
Growth Management Frameworks—developed by statutory-based Regional Planning Advisory 
Committees (RPACs), administered through the Department of Local Government and Planning. 
Despite the committee having a statutory base the plans themselves do not have statutory power. 
Regions are defined by agglomerations of Local Government Area boundaries. These are 
comprehensive strategic planning exercises often addressing economic, social and environmental 
aspects of managing regional growth. The state has eight RPAC regions covering 39 per cent of the 
state, including regions in the savannas (Fitzroy and the Northern Gulf).  

State Development and Public Works Organisations Act 1971  
Section 29 if this Act requires government bodies (departments, authorities, corporations and local 
government) to consider the environmental impact of proposals being considered, and where a 
development might impact significantly on existing infrastructure or the Queensland economy, the 
government can insist on an EIA covering all aspects of a development proposal. This mainly applies 
to large projects such as mines, dams and infrastructure. 

3.4.2 Western Australia 

Natural resources 

The Conservation and Land Management Act 1984 
The WA Department of Conservation and Land Management (CALM) administers this Act. The Act 
also legislates for the three peak bodies, which are responsible for natural resources management: 

• Timber reserves are vested in the Lands and Forests Commission; 

• National parks, nature reserves and conservation parks are vested in the National Parks and 
Nature Conservation Authority; and 

• Marine reserves and marine parks are vested in the Marine Parks and Reserves Authority.  

The CALM Act establishes the permit and licensing system for access to and use of natural resources 
vested in these peak bodies, and requires the peak bodies to produce plans of management for the 
resources and protected areas they manage. 

The Mining Act 1978 
This Act defines the approval procedures for mining proposals in different classifications of private and 
Crown land. The Act legislates for the license and permit arrangements that regulate prospecting and 
mining operations. 

Water and Rivers Commission Act 1995 
This Act establishes the Water and Rivers Commission (WRC) as the principal management and 
research organisation for water resources in WA. The Act legislates for the WRC to grant bore licenses 
to properties under a separate arrangement from the management of mains water. 

Environment and biodiversity 

Environmental Protection Act 1986 
This Act establishes the EIA framework for Western Australia. The Act legislates for the state’s 
Environmental Protection Authority (EPA) to administer EIA and to provide independent advice to the 
Minister. Three forms of environmental review are created by the Act: a Consultative Environmental 
Review is reserved for easily managed impacts and when public interest is limited to local community 
groups; a Public Environmental Review requires detailed description of environmental factors and is 
used for proposals of major public interest; an Environmental Review and Management Program is 
WA’s most comprehensive and detailed level of assessment used for major projects which have state-
wide interest. The Act also gives the EPA the power to conduct its own investigations when unsatisfied 
with environmental reviews. In addition to EIA, the Act requires the EPA to conduct state of the 
environment reporting and to prepare environmental protection policies. 
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Regional Planning and Development 

Western Australian Planning Commission Act 1985 
This Act creates the Western Australian Planning Commission and defines its key tasks as preparing 
and implementing a State Planning Strategy (SPS), monitoring and forecasting land supply throughout 
the State, and conducting research on contemporary trends in planning. The SPS is described as state-
wide regional planning, and is a guide for decision-making according to the individual characteristics 
of each region in the state. The Western Australian Planning Commission Act also allows regional 
planning committees such as the Kimberley Region Planning Committee, which is preparing the 
Kununurra Wyndham Area Development Strategy. 

3.4.3 Northern Territory 
Planning in the Northern Territory was substantially concentrated in November 2001 into the new 
Department of Infrastructure, Planning and Environment incorporating all the responsibilities of the 
former constituent agencies: 

• Lands, Planning and Environment. 

• Transport and Infrastructure. 

• Parks and Wildlife. 

This brings into one department the responsibility for most of the matters addressed in regional 
planning, including transport and infrastructure; development planning and protection of the 
environment; the use and preservation of land and water resources; and protection of native flora and 
fauna. The new department administers land use planning and control functions across all urban, rural 
and remote areas of the Territory including land and water resources assessment, planning, and 
sustainable management. 

Parks and Wildlife Commission Act 1995 and the Territory Parks and Wildlife Conservation Act 1978  
The first of these created the Parks and Wildlife Commission of the Northern Territory as the body 
responsible for the management of the protected areas established under the Act, and for the regulation 
of the use of wildlife. The second Act legislates for the declaration and management of protected areas, 
provides for conservation agreements for private land and declares a classification and protection 
scheme for threatened species. It regulates trading of native animals and gives officers powers to 
control pest species And also legislates for the potential to manage protected areas in conjunction with 
Aboriginal Land Councils. 

Mining Act 1980 
This Act defines the different types of permits, licenses and leases required for mineral exploration and 
extraction. The Act legislates for certain conditions that apply to protected areas declared under 
Territory and Federal legislation. Mining tenements in Commonwealth national parks require consent 
from the Commonwealth Minister responsible for those parks. In the case of an application for a 
mining lease within a protected area declared under Territory legislation, the NT Minister for Mining 
needs to be satisfied that the lease is consistent with the management plan for that park, and if the 
protected area is declared under the Territory Parks and Wildlife Conservation Act 1978 then the 
written approval of the Minister responsible for this Act is also required. The Act also legislates for 
compensation for damages caused by mining. 

Environmental Assessment Act 1982 
This Act legislates for EIA procedures in the Northern Territory. It authorises the minister or 
administrator responsible for the Act to request a public environmental report or an environmental 
impact statement, or any other information the minister requires to assess the likely impacts of a 
proposed development. The Act allows, but does not require, the making available of public 
environmental reviews and environmental impact statements for public comment. The minister has the 
power to exempt proposals from the Act (s.7.2(h)). The Act does not legislate for environment 
protection policies or state of the environment reporting, nor does it create any agencies or scientific 
committees to administer the Act or advise the minister. 

Planning Act 1999  
The NT’s Planning Act is a procedural statute providing a statutory framework for the management of 
development processes in the Territory, especially for urban areas. It has provisions for the 
administration, assessment and control of development, enforcement and appeals suitable for land use 
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planning of all types. At the time of writing, the NT Government planned to release a discussion paper 
dealing with proposed reforms to the Act. 

The Act provides for the creation of the NT Planning Scheme which comprise: 
• Land use objectives establishing Government policy for future land use and development in 

specific areas. They may range from being applicable to the whole of the Northern Territory, 
covering such matters as the relationship between future development and tourism, transport and 
energy consumption, to being used to give direction for the use of land in flood prone areas or to 
ensure development around airports is compatible with the noise exposure and height limitations. 

• Incorporated documents which can include structure plans or planning concepts that support land 
use objectives. They can also provide a guide to possible implementation of land use objectives or 
requirements contained within development provisions. 

• Development provisions that regulate land use and development by way of zoning plans and 
associated provisions. 

The land use objectives under the former Planning Act were saved as Land Use Objectives under 
Section 155 of the Planning Act 1999. These exist for all major urban areas including Darwin, Alice 
Springs, Katherine and Pine Creek, for more detailed planning within cities. There are significant 
regional structure plans for larger and more remote regions including:  

• Alice Springs Structure Plan 1999 and Land Use Objectives; 

• AustralAsia Railway (NT Corridor) Land Use Objectives (1996); 

• Cox Peninsula Land Use Structure Plan (1990); 

• Darwin Regional Land Use Structure Plan (1990); 

• Gulf Region Land Use and Development Study (1991); and 

• Litchfield Land Use Structure Plan (1990). 

3.5 Issues for the regional planning system 
Despite the substantial effort in regional and resource planning in the savannas, there remain a number 
of weaknesses. These weaknesses are reviewed by Dale and Bellamy (1998) and others including 
problems of planning in Aboriginal communities (Wolfe 1993), regional planning in northern Australia 
(Holmes 1994), research and development needs in the north (Johnson et al. 1999), resource 
development planning in northern Australia (Cowell 1996), regional planning in the southern Gulf of 
Carpentaria (Johnson et al.1998) and multiple-use management in the Australian marine environment 
(Environment Australia 1999).  

Dale and Bellamy (1998) conclude that: 

“Lots of planning: Little institutional learning. 

Regional resource use planning is not a brand new planning phenomenon across Australia. 
There is a significant level of activity and a wealth of institutional arrangements in place 
which encourage regional planning approaches. Grave deficiencies however, are evident in 
these practices and arrangements when viewed against our core regional planning principles. 
Most are largely centralised planning processes which have focussed on non-integrated themes 
of economic or social development or conservation estate-based environmental protection. 
Despite these major limitations, there are very few formal evaluations of these practices and 
arrangements, and where such reviews have occurred, they are often limited in their scope and 
findings. The existing evaluative literature is often not directly linked to these processes in any 
self-reflective way. It is often carried out by independent researchers. There is not a clear 
institutional culture which supports adaptive management approaches. Contemporary 
evaluative activity tempers the margins of regional planning practice, but does not drive 
reform in regional planning practice. There remains a dire need for R&D to focus on 
evaluating the strengths and weaknesses of our regional resource use planning systems in 
ways which facilitate and underpin appropriate and adaptive reforms.”  

(Dale and Bellamy 1998, p. 120) 
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Dale and Bellamy’s conclusion, supported by Holmes (1996b) are that there has been: 

• a general focus on non-integrated economic and social development themes or protected area 
conservation. Consequently regional economic assessment needs greater emphasis on systems 
analysis and spatial/temporal scale together with improved understanding of environmental, 
cultural and social links; 

• an over-emphasis on the spatial representation and data management functions of information 
technology, with a concomitant lack of interpretative analysis and assistance for negotiation; 

• planning remains largely focused on regional structure plans rather than negotiation 
frameworks; 

• institutional arrangements are inflexible and tend to entrench the preparation of structure AL? 
plans; and 

• decision making power remains centralised. 

Similarly, Johnson et al. (1999) provided a critique of current planning arrangements in their review of 
R&D needs for sustainable development of tropical Australia, as follows:  

Institutional 
• With a few exceptions, there is a lack of coordination/integration of institutions and 

institutional arrangements at regional scale in tropical Australia. 

• Present arrangements do not facilitate broad stakeholder representation/participation in 
regional decision-making. 

• In most jurisdictions, there appears to be strong political resistance to Indigenous aspirations 
being addressed in mainstream natural resource planning and management activities. 

• Current arrangements impede the ability of many stakeholders to effectively participate in 
planning processes. 

• There is a clear need for appropriate/representative institutional structures to facilitate regional 
planning in tropical Australia. 

Capacity 
• Limits on available human and financial resources provide a critical impediment to effective 

planning and management in tropical Australia. In addition, it is difficult to attract high quality 
staff, and once recruited there is generally a low retention or transfer of skills to the region and 
those who remain generally have a narrow range of skills to deploy. 

• Given the size of the region and its remote location from major centres of population, the costs 
of undertaking effective R&D are in many cases prohibitive. 

• In order to establish the necessary pre-conditions for R&D to support effective planning and 
management, there is an urgent need for capacity development in all stakeholder groups. 

Indigenous resource management 
Given the importance of Indigenous interests to the study area, we have also highlighted issues specific 
to Indigenous resource management themes and issues. Key issues include: 

• Indigenous peoples have, to date, largely been marginalised in economic and natural resource 
planning, management and decision making, despite the demographic reality of tropical 
Australia. 

• There is a lack of effective recognition of Indigenous aspirations and rights in resource 
management in the region, particularly the lack of incorporation of Native Title into broad 
land use objectives. 

• Indigenous communities and agencies are poorly resourced for participation in planning and 
management processes. 

• There has been poor integration of Indigenous peoples’ knowledge in resource planning and 
management practice, in part due to a lack of appropriate mechanisms to do so. 
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• Stakeholders identified the need for parity between Indigenous tenure systems and agency 
management boundaries, or recognition of the distinction between them at a management and 
jurisdictional level. 

• The need to address social and community issues within a natural resource planning and 
management context. 

• There is a need for development of multiple use strategies on Indigenous controlled land so as 
to achieve viability in landowners’ terms. 

• The need for capacity building to assist in planning and management was seen to be urgent 
among Aboriginal landowners. 

• The lack of cohesion between State, Territory and Commonwealth agencies on Indigenous 
resource management issues remains a serious constraint. 

3.6  Overview of the study regions 
The physical and social characteristics of the study planning regions within the tropical savannas are 
summarised below.  

3.6.1 Queensland 

Fitzroy 
This region is defined on the basis of the Fitzroy River Basin located in central eastern Queensland and 
covers approximately 144 000 km2. With a mean annual discharge of 5 370 000 mega litres, the basin 
includes the catchments of the Nogoa, Comet, Isaac-Connors, Dawson, Fitzroy and McKenzie Rivers. 
The bulk of the basin consists of three bioregions, the Brigalow Belt North, Brigalow Belt South and 
the Desert Uplands. The predominant land use in the region is grazing (82 per cent in 1999) and the 
region overlaps with the Central Highlands sub-region (95 000 km2).  

Burdekin 
The Burdekin Dry Tropics region covers 130 000 km2 or approximately 8 per cent of Queensland. The 
region is defined using a combination of bioregional provinces, catchment divides, local government 
boundaries, land use, climate and ecological characteristics. The ‘management-based’ subregions 
identified are Burdekin Rangelands (Bogie, Don, Elliot, Burdekin, Haughton Rivers), Burdekin–Bowen 
Floodplains (upper Burdekin river catchment) and the Townsville–Thuringowa Coastal Plains. The 
addition of a fourth sub-region, based on the Belyando–Suttor River catchments completes the 
Burdekin River Basin. The main bioregions of the Burdekin Basin include the Einasleigh Uplands, 
Brigalow Belt North and Desert Uplands.  

Northern Gulf  
The Northern Gulf region includes the catchments of the Norman, Staaten, Gilbert, and Mitchell 
Rivers. On the northern side of the Mitchell River catchment a regional overlap occurs with the Cape 
York Peninsula Land Use Strategy area (CYPLUS). The land area encompassed by the Northern Gulf, 
including the CYPLUS overlap, is approximately 194 000 km2. The bioregions occurring within the 
Northern Gulf management region include the Einasleigh Uplands and Gulf Plains.  

Southern Gulf  
The Southern Gulf Catchments (total area 235 540 km2) comprise six defined catchments draining into 
the southern part of the Gulf of Carpentaria: Flinders and Cloncurry Rivers (109 374 km2); Leichhardt 
and Alexandra Rivers (32 877 km2); Nicholson and Gregory and Albert Rivers (52 234 km2); 
Settlement Creek and many other creeks in the vicinity of the Northern Territory–Queensland border 
(15 024 km2); Morning Inlet between the outlets of the Leichhardt and Flinders Rivers (3679 km2); 
Robinson–Wearyan–Foelsche–Calvert Rivers (20 950 km2, in the Northern Territory) and the 
Wellesley Island group of 31 named and 50 unnamed islands (1400 km2) in the Gulf of Carpentaria. 
The bioregions of the Southern Gulf include Gulf Fall and Uplands, Gulf Coastal Plains, Mt Isa Inlier, 
Gulf Plains and northern areas of the Mitchell Grass Downs.  
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Desert Uplands 
The Desert Uplands is both a discrete bioregion covering 68 816 km2 and a recognised management 
region of approximately 75 000 km2. The dominant land use in the region is pastoral. The Desert 
Uplands also overlaps with the south-west Burdekin Basin (Belyando catchment) and the eastern extent 
of the Lake Eyre Basin.  

Cape York 
The bioregion of Cape York Peninsula covers an area of 115 000 km2. Pastoralism is the dominant land 
use in the region however there are significant areas of nature reserve, vacant crown and Indigenous 
land. Annual rainfall in the region averages 800 mm in south to 2400 mm in the north. 

Lake Eyre 
The Lake Eyre region covers approximately 1.2 million km2 or approximately one-sixth of Australia. 
The basin is situated in central Australia and covers large areas of south-west Queensland, South 
Australia, the Northern Territory and western New South Wales. The Basin incorporates the Cooper’s 
Creek and Georgina–Diamantina catchments in the Queensland section and the bioregions associated 
with the tropical savannas in the basin’s north-east are the Desert Uplands, Mitchell Grass Downs, 
Channel Country and Mount Isa Inlier.  

3.6.2 Northern Territory 

Darwin–Kakadu 
This region includes the coastal country and woodlands stretching from Darwin to Kakadu National 
Park in the Top End of the Northern Territory. It also includes the coastal region south-west of Darwin 
and the escarpment country of the Kakadu-Katherine Gorge in western Arnhem Land. Covering 
slightly more than 100 000 km2, this is one of the more densely populous regions of the tropical 
savannas and holds its second-largest city, Darwin. Major income-generating industries are mining and 
tourism; and major land uses are pastoralism and nature reserves. The biogeographic regions Pine 
Creek Arnhem, Daly basin and the western part of Top End Coastal define this area. 
(Source: <http://savanna.cdu.edu.au/information/ar/ar_at.html>). 

Victoria River District–Sturt Plateau  
The Victoria River District and Sturt Plateau region cover around 270 000 square kilometres of the 
country south of Katherine, straddling the border between the Northern Territory and Western 
Australia. To the west it features the rocky bluffs characteristic of the Kimberley—such as the Bungle 
Bungle area—while its eastern end is dominated by the flatter grassy plains of the Barkly. The southern 
parts grade into the Tanami Desert. The biogeographic regions Victoria Bonaparte, Sturt Plateau and 
the eastern bulk of the Ord–Victoria Plains, define this area.  
(Source: <http://savanna.u.edu.au/information/ar/ar_at.html>). 

3.6.3 Western Australia 

Kimberley 
This is an area of around 300 000 km2 and includes the orange rocky gorges and ridges of the north 
Kimberley, which grade into flatter cattle country in the south. The area included here is defined by the 
biogeographic regions Dampier Land, North Kimberley, Central Kimberley and part of the Ord–
Victoria Plains and includes Broome. The Western Australian Government’s definition of the 
Kimberley region, comprising four local government areas, extends slightly further to the south. 
(Source: <http://savanna.cdu.edu.au/information/>). 

3.7 Selecting plans for evaluation 
As outlined in Section 1, the evaluation criteria will be defined in the context of assessing bioregional 
plans within the tropical savannas of northern Australia. Although a somewhat subjective process in 
itself, it is important to state on what basis or for which characteristics plans were selected for 
evaluation.  
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Selected plans shared the following characteristics: 

• The geographical coverage (location) of the planning area was within the tropical savannas. 

• The spatial scale of planning was consistent with bioregional or ‘regionally’ targeted approach 
including: 

o existing bioregional boundaries or groupings of related regional ecosystems types; 

o regional natural resource management boundaries (as defined by catchment boundaries 
for example); and 

o institutional regional boundaries (social, administrative or cultural) where the purpose or 
subsequent function of defining the boundary includes the management of natural 
resources (e.g. government agencies, land Councils and regional development 
organisations). 

• Plans had, as their primary focus, integrated natural resource management outcomes at a 
bioregional or regional scale or, had this as a significant element/objective of the plan (the 
stated purpose of the plan involved addressing landscape health issues, sustainable NRM, 
environmental or ecosystem management, land use planning or regional development). 

3.7.1 Relevant plans and planning  
In the previous section, we outlined the criteria the evaluation study used to identify and select 
planning documentation from the broad range of planning currently under way. As stated earlier, the 
plans reviewed here can be considered as belonging to four to five separate, but by no means mutually 
exclusive, types or categories of plans. These types or categories of plans were used to allow for ease of 
comparisons of similar kinds of planning approaches between states and between regions. Each of the 
types roughly shared a common set of characteristics based on their intent, design, methodological 
approach, head of power or issue focus. These five types are: 

• Regional or bioregional statutory plans for environmental or natural resource management; 

• Regional Growth Management Framework or economic development plans with the plan or 
planning body having in most cases a statutory base; 

• Land use planning; 

• Regional or bioregional voluntary or community-based plans for natural resource or 
environmental management; and 

• Social or cultural planning. 

An overview of the individual plans/planning for each of the study regions is presented in Table 8.
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Table 8:  Summary of plans in the savanna regions 

Region Plan title Plan type and head of power Organisation/s  

Fitzroy Basin 
/ Central 
Queensland 
Region 

Central Queensland Strategy 
for Sustainability (2000) 

Community or sector-based / voluntary NRM regional or catchment 
strategy Commonwealth’s Natural Heritage Trust program, emerging 
National Action Plan for Salinity and Water Quality program 

Fitzroy Basin Association Inc  

 CQANM Regional Growth 
Management Framework 
(2001) 

Regional Growth Management or Economic Development Plan. Dept. 
Local Government and Planning, Qld 

Central Qld Regional Planning 
Advisory Committee—Statutory 
basis Integrated Planning Act 1997 
(Qld) 

 Strategic Plan for a Viable and 
Sustainable Central Highlands 
2000/3 

Community or sector-based / voluntary NRM regional or catchment 
strategy—LWRRDC / CSIRO funded 

Regional Coordination Committee, 
Central Highlands Regional 
Resource Use Planning 
Cooperative  

 Regional Vegetation 
Management Planning  

Statutory Environmental or Natural Resource Management Plan—Qld 
Vegetation Management Act 1999. Dept. Natural Resources & Mines, Qld 

Dept. Natural Resources & Mines, 
Qld 

 Fitzroy Basin Water Resource 
Plan and Draft Resource 
Operations Plan 

Statutory Environmental or Natural Resource Management Plan under 
initially under Water Resources Act 1989, amended under Water Act 
2000 
 

Dept. Natural Resources & Mines, 
Qld 

Burdekin  
(Qld) 

Regional Strategy and 
Business Plan 

Community or sector-based / voluntary NRM regional or catchment 
strategy Commonwealth's Natural Heritage Trust program, emerging 
National Action Plan for Salinity and Water Quality program 

Burdekin Dry Tropics Group Inc. 
(RSG) [incorporates three 
subregional strategic planning 
processes: Burdekin Rangelands; 
Burdekin-Bowen Floodplains; and, 
Townsville–Thuringowa Coastal 
Plains].  
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Table 8:  Summary of plans in the savanna regions 

Region Plan Title Plan Type and Head of Power Organisation/s  

 Regional Vegetation 
Management Plan 

Statutory Environmental or Natural Resource Management Plan - 
Vegetation Management Act 1999. Dept. Natural Resources & Mines Qld. 

Dept Natural Resources & Mines, 
Qld 

 Burdekin Water Resource Plan 
(pre-planning phase) 

Statutory Environmental or Natural Resource Management Plan—Water 
Act 2000 

Dept. Natural Resources &Mines, 
Qld 

Mackay  
(QLD)  

Whitsunday, Hinterland and 
Mackay Regional Planning 
Project: WHAM 2015 

Regional Growth Management or Economic Development Plan. Dept. 
Local Government and Planning, Qld 

Whitsunday Hinterland and Mackay 
Regional Planning Advisory 
Committee () 

 Mackay Whitsunday Regional 
Natural Resource 
Management Strategy, 2000 

Community or sector-based / voluntary NRM regional or catchment 
strategy Commonwealth's Natural Heritage Trust program, emerging 
National Action Plan for Salinity and Water Quality program 

Mackay Whitsunday Regional 
Strategy Group 

Desert 
Uplands 
(QLD) 

Natural Resource 
Management Strategy 
(Program).  

Community or sector-based / voluntary NRM regional or catchment 
strategy  

Desert Uplands Build-up and 
Development Strategy Committee 
Inc. 

Cape York 
(QLD) 

Cape York Peninsula Land 
Use Strategy (Stage 2 
Report—A strategy for 
sustainable land use and 
economic and social 
development—1997) 

 Cape York Regional Advisory 
Group 

 Cape York Natural Heritage 
Trust Plan 1997–2000 

Commonwealth’s Natural Heritage Trust program Bushcare – NHT – Environment 
Australia  

 Far North Queensland 
Regional Plan  

Regional Growth Management or Economic Development Plan.  FNQ Regional Planning Advisory 
Committee, Department of Local 
Government and Planning, Qld 

Northern 
Gulf (Qld) 

Northern Gulf Regional 
Strategy (August 2001) 

Community or sector-based / voluntary NRM regional or catchment 
strategy Commonwealth's Natural Heritage Trust program 

Northern Gulf Resource 
Management Group Inc.  

 Mitchell River Watershed 
Management Plan (April 2000) 

Community or sector-based / voluntary NRM regional or catchment 
strategy —ICM based 

Mitchell River Watershed 
Management Group Inc. 
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Table 8:  Summary of plans in the savanna regions 

Region Plan Title Plan Type and Head of Power Organisation/s  

Northern 
Gulf (Qld) 

Regional Vegetation 
Management Plan  

Statutory Environmental or Natural Resource Management Plan—
Vegetation Management Act 1999  
 

Dept Natural Resources and 
Mines, Qld 

 Gulf Regional Development 
Plan (November 2000) 

Regional Growth Management or Economic Development Plan Gulf Regional Planning Advisory 
Committee (RPAC) 

Southern 
Gulf (QLD, 
NT) 

Southern Gulf Catchments 
Regional Strategy for 
Sustainable NRM (November 
2001) 

Community or sector-based / voluntary NRM regional or catchment 
strategy Commonwealth's Natural Heritage Trust program 

Southern Gulf Catchments Inc.  

 Regional Vegetation 
Management Plans 
 

Statutory Environmental or Natural Resource Management Plan—
Vegetation Management Act 1999  
 

Dept. Natural Resources & Mines, 
Qld 

 Multiple Use Strategic Plan for 
the Southern Gulf of 
Carpentaria (1999) 

Regional Growth Management or Economic Development Plan Dept. State Development 
(prepared by Environment North) 

 Gulf Region Land Use and 
Development Study 1991 

Land Use / Economic Development Plan  Dept. Lands and Housing, NT 

Lake Eyre 
Basin 

Lake Eyre Basin Strategic 
Plan (2000) 

 Lake Eyre Basin Coordinating 
Group  

Darwin (NT) Darwin Regional Land Use 
Structure Plan (1990) 

Land Use / Economic Development Plan Dept. Lands and Housing, NT (now 
- Department of Lands, Planning 
and Environment, NT) 

Katherine 
(NT) 

Katherine Planning Concepts 
and Land Use Objectives 2001 
 

Land Use / Economic Development Plan Dept. Lands, Planning and 
Environment, NT 
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Table 8:  Summary of plans in the savanna regions 

Region Plan Title Plan Type and Head of Power Organisation/s  

Katherine 
(NT) 

Proposed Litchfield Planning 
Concepts and Land Use 
Objectives 2001  

Land Use / Economic Development Plan Dept. Lands, Planning and 
Environment, NT 

Ti Tree—
Alice 
Springs 
(NT)  

Alice Springs Land Use 
Structure Plan 1999 and Land 
Use Objectives  

Land Use / Economic Development Plan Dept. Lands, Planning and 
Environment, NT 

NT—non 
regional  

Northern Territory Parks 
Master Plan  

Protected Area Management Plan Northern Territory Parks and 
Wildlife Commission 

 A Strategy for the 
Conservation of Threatened 
Species and Ecological 
Communities 
 

Environmental or Natural Resource Management Plan Northern Territory Parks and 
Wildlife Commission 

   
 Northern Land Council 

Strategic Plan 
Native Title Representative Body—links to Tropical Savannas CRC  Central Land Council / NLC Caring 

for Country Unit 

Kimberley 
(WA) 

Kimberley (Regional) 
Development Plan 1990 

Regional Growth Management or Economic Development Plan.  

 Kununurra–Wyndham 
Development Strategy 

Regional Growth Management or Economic Development Plan. Kimberley Development Advisory 
Committee, Kimberley Region Plan 
Committee 

 East Kimberley Impact 
Assessment Project  

 
 

 

 Rangeways Project  Research and Development WA Dept. Agriculture, REDO and 
community sectors 

 Regional Management Plan 
(Conservation and resource 
potential of Crown Lands) 

 Conservation and Land 
Management, WA  
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4 Evaluating regional resource management 
planning systems and plans 

4.1 Scope 
In a policy system, plans have the role of translating policy objectives into a range of actions including 
statutory, economic and program funding actions on the ground. To understand whether or not a policy 
system is working well requires consideration of the system’s many political, constitutional, 
bureaucratic, financial and procedural dimensions. Plans are just one element. It is therefore vital in this 
project that we define just what is being evaluated. This section provides some conceptual background 
and the logic for the approach and methodology to plan evaluation used in the study. With a focus on 
regional resource use plans, we need answers to the questions: 

• What types of evaluation are there? 

• What are the methodological issues involved in evaluation of plans? 

• By what criteria can we evaluate regional plans? 

4.2 Concepts of plan evaluation 

4.2.1 Issues 
From the point of view of Sustainable Natural Resource Management (SNRM), the primary purpose of 
evaluation is to measure how appropriate and effective the management system is in terms of 
predefined policy criteria. Does the system as a whole deliver the goods? If not, where are the gaps and 
what should be done? We need to look beyond program costs and benefits and to identify how the 
program worked and why the program did or did not achieve its goals. Such evaluation requires 
comparing the current system with the desired outcomes of the policy. 

In a review of the literature on policy evaluation in natural resources, Wallace et al. (1995) identified 
three common problems facing agencies implementing natural resource management policies: how to 
respond to a general call for increased public participation in policy making; how to evaluate programs 
in light of poorly defined and understood objectives; and how to monitor programs in light of new 
scientific understanding and changes in management philosophy and practice. In practice, there is a 
general lack of use and development of substantive policy evaluation theory. Wallace et al. (1995) also 
claim that the traditional empirical model of evaluation, in which the references for study are the 
formal programs and goals and objectives articulated in legislative acts or policy statements, is not a 
practical tool for most natural resource policies. Natural resource policy statements are often vague and 
unclear about their objectives and their intended policy effects and, hence, difficult to achieve or even 
define. Palfrey et al. (1992) propose an evaluation approach that ultimately refers effectiveness back to 
the ‘guiding principles’ in which the policy is embedded. However, valid indicators of mental 
constructs such as justice, equity, equality and choice are difficult to establish. Palfrey et al. (1992) 
point to the relevance and importance of ‘processes’ as indicators of both efficiency and effectiveness 
of policy implementation. Process in this context refers not only to administrative, organisational and 
legislative mechanisms, but also the total network of operations involved in implementing and 
sustaining policy in action, including social interactions and participant perceptions of issues and how 
the program is progressing. 

In an evaluation of public involvement in water resource planning, Syme and Sadler (1994) subscribed 
to the philosophy that evaluations of such exercises must be pragmatic and clearly linked to decision 
makers and their decision making context. They argue that decision making on natural resources 
management is improved “by processes that lead to informational exchange and joint evaluation of 
alternatives” (Syme and Sadler 1994, p. 525). In particular they advocate a partnership approach to 
evaluation between the community and the agency. This approach would incorporate evaluation on an 
ongoing basis to provide timely direction to any public involvement program. In this sense, program 
evaluation may be implemented as an ongoing collaborative learning process that will challenge 
institutions to adapt as much as the catchment community. 

In recognition of these issues, frameworks for evaluating planning systems need to take into account 
the fact that planning systems have social, economic, technical and institutional attributes. These are: 
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• characterised by broad societal goals and task complexity; 

• generally lack clear goals and quantifiable and measurable outcomes; 

• have evolving processes in which the needs of the process and the perception of those needs 
amongst stakeholders in the community, government agencies and technical expertise are also 
changing; 

• their influence or impacts are often incremental and cumulative, and generally accrue over a 
long timeframe; and 

• are inevitably undertaken in the context of changing political and institutional climate; that is, 
one that is in a state of flux. 

Evaluation of management systems should, according to Bryson et al. (1990), distinguish between the 
management context, the management process and the outcomes of management. Evaluating 
management processes, they suggest, requires four factors to be examined: (1) the effort expended in 
problem-solving as a conflict resolution strategy; (2) efficacy of communication among potentially 
affected groups; (3) the effort expended in problem identification; and (4) the effort expended in 
searching for solutions (Bryson et al. 1990, p. 193). A crucial preliminary step, they argue, is to 
evaluate the appropriateness of the management process given the character of the management context 
(Bryson et al. 1990; see also Sewell and Phillips 1979). 

It should be noted that in the evaluation criteria listed above, it is assumed that potentially affected 
groups have already mobilised to participate in the management system (Bryson et al. 1990). Given 
sufficient levels of participation, evaluation can focus on the degree and effectiveness of 
communication between planners and active citizens. Arguably, sufficiency of public involvement 
ought to be an additional evaluation criterion. Moreover, given the importance of public conflict in the 
management of natural resources, a further criterion, transparency, might be usefully included. If 
management processes are transparent, they are more likely to be accountable to diverse publics and 
thus seen as legitimate (Beck 1992). 

4.2.2 Types of evaluation 
The Commonwealth Department of Finance 
As a framework for evaluating programs across all government sectors, the Commonwealth 
Department of Finance provides a clear definition used by the National Audit Office and other 
government agencies for defining the fundamental purpose of an evaluation. They note that the main 
focus of program evaluations varies depending on the purpose of the evaluation and the stage of the 
program. They recognise four types of conventional evaluation: 

• Appropriateness of the extent to which program objectives or desired outcomes align with 
government priorities and client needs; 

• Cost effectiveness of the input cost (in money terms) of given outcomes which may not be 
readily expressed in money terms; 

• Effectiveness, that is, measuring the extent to which project outcomes are achieving program 
objectives; and  

• Efficiency, that is the extent to which program inputs are minimised for a given level of 
program outputs, or the extent to which outputs are maximised for a given level of inputs. 

Knaap and Kim 
In a similar vein, Knaap and Kim (1998) categorise evaluations of environmental programs into three 
categories of focus: process, impacts and efficiency. “Process evaluations address program 
implementation; impact evaluations address program outcomes; and efficiency evaluations address 
program benefits and costs.” (Knaap and Kim 1998, pg. 5). 

1. Process evaluations (implementation research) 

Process evaluations limit their scope to how activities are carried out, that is, to how a 
program is implemented. The real purpose of process evaluations is to look beyond program 
costs and benefits and to identify how the program worked and why the program did or did not 
achieve its goals. Implementation is the ‘black box’ between the program’s initiation and its 
results. Frequently, process evaluations limit themselves to stated program goals as the criteria 
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for success and use qualitative methods, interviews and content analysis of program records 
and other literature. This is what Knaap and Kim (1998) refer to as a ‘top-down’ approach. 
Paramount among the models for doing implementation analysis is the Mazmanian–Sabatier 
approach which defines three types of factors (tractability, ability of the statute to structure 
implementation and the socio-political environment). (See Mazmanian and Sabatier (1989) for 
a recent application of this approach (Bellamy et al. 1999)). 

The top-down approach to implementation research argues for more in-depth information 
gathered from ‘coal-face’ program staff and from client groups, while an alternative bottom-
up view involves a stronger commitment to process understanding of implementation 
activities (Syme 1994). 

2. Program Impact Evaluation 

The purpose of these evaluations is to measure changes in the environment-program 
outcomes. At the core of such evaluations is the definition (scoping) of the variables to be 
measured (indicators), the collection of data, and the evaluation of that data against program 
desired outcomes. The simplest model for impact evaluation is that used for project 
evaluation: Environmental Impact Assessment, a model which has been extended to apply to 
programs, policies and plans known as Strategic Environmental Assessment (Therivel 1992). 
Most of these are applied ex ante although the basic concepts are similar with ex post 
evaluations. The major difference being that observed rather than predicted data is used.  

Impact evaluations create (ex post) debates about what are appropriate indicators for the 
program (e.g. which measures of water quality), how it will be measured (how frequently, 
where and with what level of certainty, etc.) and the significance of the results. 

3. Efficiency Evaluations 

These evaluations attempt to determine whether the program represents a good use of 
resources. That is, do the costs exceed the benefits or are there better program approaches? 
Typically efficiency evaluations use economic approaches, exemplified by cost-benefit 
analysis which was designed for that very purpose (see McKean 1958). The difficulties with 
monetising program costs and benefits are well known, especially the benefits. It is for this 
reason that efficiency evaluations often limit themselves to measuring costs alone (not always 
a simple task, especially when there are intangible costs such as disruption to individuals, or 
use of environmental resources) and carry out cost-effectiveness which compare program 
costs with unmonetised estimates of program outputs. Even more limited evaluations measure 
the compliance costs compared with program outputs.  

4.2.3 A systems-based framework 
In their paper ‘Evaluation Principles for NRM Policy Implementation’, (Bellamy et al. 2000) define the 
principles for evaluation and then construct a generic systems model for evaluation research. They 
maintain that evaluation in natural resource management needs to: 

• address a system that links objective to consequence; 

• be conducted in terms of the fundamental assumptions and instrumental hypotheses that 
underpin core policy, program or research objectives; 

• be grounded in the natural resource, policy/institutional, economic, socio-cultural and 
technological contexts of implementation in practice; 

• be based on the establishment of practical, valid and equitable evaluation criteria by which 
change can be monitored and assessed;  

• involve methodological pluralism (including both quantitative and qualitative methods) to 
ensure rigour and comprehensiveness in assessment; and 

• provide for the integration of the different disciplinary perspectives on evaluation (i.e. social, 
economic, environmental, policy and technological perspectives). 

Furthermore, evaluation has not only to allow for the assessment of impact (i.e. environmental, 
economic, social, institutional, and technological) but importantly it also had to be implemented as a 
process tool that: 

• supports purposeful and informative stakeholder participation; 
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• creates improved opportunities for the incorporation of on-going learning processes at 
individual, organisational and policy levels; 

• facilitates negotiation and mediation processes; and 

• supports the move towards the amelioration of, or improvement in, the tractability of problems 
(Bellamy et al., 2001).  

Figure 3 illustrates the framework, derived from the key principles identified above. This framework 
recognises the multiple levels and nested nature of natural resource management policy. It links both 
the intent and rationale of the natural resource management policy, process or tool to its 
implementation and performance ‘on the ground’. It also provides the basis for synthesising the 
multiple perspectives on the evaluation of the phenomenon of interest. The fundamental elements of 
this framework are defined in Table 9 and discussed below. 

 

 
Figure 3:  Integrated systems-based framework for the evaluation of natural resource management 

policy initiatives 

Evaluation needs to be directed toward influencing what emerges in a positive and constructive way, 
rather than focusing only on post hoc evaluation related to mere achieving the means of reaching 
objectives initially proposed. The evaluation may be influential in modifying the objectives themselves. 
The importance of involving decision makers and other stakeholders who represent a wide diversity of 
perspectives in such an evaluation process also needs to be recognised. The major benefits of 
stakeholder participation are seen as preventing or resolving conflict and enhancing understanding of 
the program and evaluation findings (Syme and Sadler 1994). These benefits include how the program 
works, a broader view of the key issues, and acceptance or ownership of the results. Moreover, as there 
are no universally accepted models for evaluation, the purpose of an evaluation should be clearly 
identified and agreed upon with all stakeholders during planning. 
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Table 9:  Definition of system elements in a natural resource management initiative 

Element Definition 

Issue 
characterisation 
 

The nature of the issue or problem underlying the phenomenon being evaluated 
(e.g. program or policy, activity, process, method/tool, body of knowledge), and the 
context in which the issue or problem developed. 

Intent/Objective The objectives or intent of (a) the phenomenon being evaluated, its expected 
outcomes and key stakeholders, and (b) the evaluation itself. 

Instrumental 
assumptions 

Statement of the theoretical assumptions and instrumental hypotheses or rationality 
underpinning the implementation of the phenomenon of interest. 

Evaluation criteria Environmental, economic, social, policy/institutional and technological measures or 
indicators that reflect on performance in achieving key objectives and outcomes. In 
turn, performance is influenced by contextual factors (e.g. environmental, 
economic, social, institutional, technological) that constrain or otherwise influence 
the implementation of the initiative. 

Process of 
implementation 

The activities, strategies or operations by which the initiative is implemented or 
delivered and which produce the outputs and, in turn, outcomes of the initiative. 

Evaluation 
Methods 

The quantitative and qualitative performance assessment methods for (a) the 
evaluation of performance measures/criteria, and (b) the interpretation or analysis 
of findings. 

Products The outputs or deliverables produced by a program over which the initiative has 
control. 

Outcomes The impacts that are achieved, both anticipated and unanticipated, by the initiative. 

 

The concepts and methods of evaluating SNRM initiatives are reviewed in Bellamy et al. (2001). The 
model presented there addresses the whole package of SNRM activities involved in assessing an 
initiative and emphasises the need for longitudinal approaches to understand the interactions between 
socio-political processes such as participation, social learning, representation arrangements, funding 
and political support with the characterisation and severity of the problems being addressed, the 
instrumental assumptions of the initiative and other variables. 

4.2.4 Evaluating local and regional plans 

New Zealand Regional Policy Statements 
It is a requirement of New Zealand’s Resource Management Act (RMA) that each region in New 
Zealand produce a Regional Policy Statement (RPS). Each RPS develops themes that cover important 
environmental, social and economic issues for the region and uses the framework shown in Figure 4 to 
describe issues, objectives, anticipated environmental outcomes and monitoring indicators for each 
theme. 

The RMA also requires that the suitability and effectiveness of the RPS be monitored using indicators 
on a five-yearly basis to see whether the plan has achieved its anticipated environmental outcomes 
outlined in the RPS. This is accomplished via an annual report from a Regional Monitoring Strategy, 
which uses the indicators developed for the individual themes and also regional State of the 
Environment Reports (Wellington Regional Council 2001; Canterbury Regional Council 1998). 
Regional State of the Environment reports use the results obtained via the RPS indicators as well as 
results from other monitoring programs concurrently occurring in the region. 

The Canterbury Region for example, which is located on the eastern coast of the South Island and 
contains the city of Christchurch, has important agricultural and grazing lands, and also areas of high 
environmental values. Its Regional Policy Statement has developed 11 themes considered important in 
regional planning as follows (Canterbury Regional Council 1998): 

• Soils and land use. 

• Landscape, ecology and heritage. 
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• Water. 

• Beds of rivers and lakes. 

• Coastal environment. 

• Solids and hazardous waste management. 

• Air. 

• Transport. 

• Natural hazards. 

• Hazardous substances. 

• Settlement and built environment. 

Between four and eight indicators have been developed for each of these themes and certain themes are 
currently being monitored using developed indicators and results are reported annually. Issues of scale, 
thresholds or how indicators are measured were not discussed in the RPS. 

 

Monitoring 
(Indicators) 

Anticipated 
Environmental 

Results 

Methods 

Policies 

Objectives 

Issues 
 
 
 
 

Monitoring to check 
issue resolution has 

been effective. 
 

 If yes, process stops. 
 

If no - issue, policies 
and methods are 

reviewed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4:  New Zealand Framework for Regional Policy Statements (modified from report by Canterbury 

Regional Council 1998) 

Local land use plans in England  
An evaluation of local land use plans in England (PIEDA 1992), focused on the outcomes of plans and 
especially whether or not they were meeting economic development and environmental needs and 
whether the plans had the effects intended. This ex post evaluation of planning instruments, especially 
local land use plans, structure plans and regional strategies, used an ‘adapted balance sheet’ (ABS) 
approach that aimed to evaluate the components of the plans (See Figure 5). This included: 

• Planning objectives—what is planning trying to achieve? 

• The inputs (instruments) used to achieve the objectives—how far does planning seek to 
achieve its objectives? 

• The effect of the resulting planning decisions on land use and development in the local area 
(intermediate outputs); 
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• The consequences of the land use changes (the final outputs) on the economic, social and 
environmental objectives of the planning system.  

The study collected data on performance measures such as rates of development, property prices, 
employment, traffic and loss of farmland and habitat. They then conducted a strategic evaluation within 
the framework of the ABS, by marshalling the data for each component and comparing changes with 
existing trends. 

Patsy Healey’s work on assessing the British planning system was also an important contribution to the 
field. She adopts an institutionalist approach, “focussing on the instruments or tools of the system; the 
institutional arrangements and practices which have been built up in putting the system into operation; 
and the ideology or body of ideas which frames how participants think about what the system should 
do and how it should operate” (Healey 1988, p. 403). 

A problem all these studies face, however, is how to describe the central elements of the 
system. Are these to be found in the informing ideas which direct the system, the agenda of 
tasks the system addresses in environmental management, the law and formal procedures 
which are supposed to guide the system, or in the practices which constitute the actual 
workings of the system. (Healey 1988, p. 403). 

Regional planning in the United States 
Berke and Conroy (2000) in a recent application of plan evaluation techniques to local plans attempted 
to answer the questions: 

• Are we planning for sustainable development? 

• Do plans achieve balance by supporting all sustainability principles? 

• Or do plans narrowly promote some principles more than others? 

To answer these questions, Berke and Conroy (2000) define a set of six economic, social and 
ecological principles (or criteria) of sustainability including: 

1. harmony with nature—protecting biodiversity and ecosystem services; 

2. liveable built environments—urban design for community identity and desirable physical 
form; 

3. place-based economy—use of local natural resources within extraction and assimilation limits 
of the ecosystem; 

4. equity—improving the living conditions of low-income people and providing equitable access 
to services; 

5. polluters pay—requiring those interests causing community-wide impacts to bear the cost; and 

6. responsible regionalism—minimising the harm to adjacent communities. 

Their plan evaluation analysed the written policy statements in plans from 30 regions in the United 
States using a rating scheme that measured the degree of commitment of planning policies to the 
sustainability principles. Rating ranged from zero for principles not mentioned in plans, to higher 
scores for plans that at least ‘suggested’ a commitment but were weak on implementation, through to 
maximum scores for plans that ‘required’ implementation and had plan instruments to do so. 

The results showed that the sampled plans most strongly advanced the liveable built environment 
principles over the others and were particularly weak on the harmony with nature, polluter pays and 
responsible regionalism principles. Regions varied markedly in their performance, with some regions, 
such as Portland Oregon, notably further advanced than others across the set of principles. 

From a methodological point of view, the Berke and Conroy (2000) study showed the benefits of 
systematic plan evaluation in the context of comprehensive planning criteria and components. It 
allowed them to highlight the strengths and weaknesses across regions and criteria and to untangle 
some of the complexity that makes up a plan. 

Baer (1997) also uses a similar type of evaluation he refers to as a ‘Comparative Plans Research or 
Professional Evaluation’. This form of plan evaluation has the intent of improving future plan efforts 
(technical improvement in plans). It occurs after the plan is completed, but before outcomes can be 
evaluated. The evaluation also uses a methodology based on clearly applied and defined criteria.  
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For other applications of monitoring to regional planning see, in Australia: Australian Local 
Government Association (1999), Rainforest CRC and ES&S (2000), Gold Coast City Council (1997), 
Western Sydney Regional Organisation of Councils (2000); for New Zealand: Grundy et al. (2001), 
Hutchings (1995), Wellington Regional Councils (2001); Canada: Environment Canada (2000), Greater 
Vancouver Regional District, (2001), Manitoba Conservation (2000), Ministry of Environment, Lands 
and Parks (British Columbia), (2000). 
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4.2.5 Discussion 
Drawing from the above examples and approaches to plan evaluation, and natural resource 
management evaluation generally, several important considerations or characteristics emerge for 
inclusion in the methodological approach being applied in this current study:  

• the use of a participative and partnership-based approach with in collaboration with planners 
and their organisations; 

• that this approach supports collaborative learning on planning improvement and review 
through adaptive management pathways; 

• that evaluation be applied as a process tool in the planning activity; 

• using an issues-based or thematic approach with clear planning outcomes-based criteria being 
adopted for evaluating the plan content; and 

• that the evaluation contributes to ascertaining the existing ‘regional planning effort’ in terms 
of strengths and weaknesses within and across plans.  

These considerations only form part of the evaluation framework. The following section looks to 
explore and supply the more functional elements of the framework: namely identifying the content or 
issue-based criteria for regional plans in the savannas (adding to the material in earlier sections of the 
report on core issues and threats for savanna regions); the functional plan parts or components in which 
to apply the content-focused criteria and, address pragmatic considerations of applicability to existing 
and emerging national programs and policies that rely on regional planning activity for natural resource 
management and investment. 

4.3 Desired outcomes of regional planning systems 
This section looks to further develop the content-focused criteria for plan evaluation as expressed in 
terms of desired regional planning outcomes identified in regional plans. Several sources are 
considered for defining these outcomes including:  

• National policy principles and program objectives relating to sustainable development and 
natural resource management; 

• The concept of savanna health; and 

• Key sustainability monitoring frameworks and indicators.  

4.3.1 Principles of ESD 
Principles attempting to address something as complex as the development process will be difficult to 
define and inevitably contested. While it is not feasible to debate the meaning of ecologically 
sustainable development here, we do start from the premises that: 

• The underlying principles of sustainable development will guide the regional planning process 
because there is a commitment to the concept in legislation and government agreements (e.g. 
Inter Governmental Agreement on the Environment); 

• There is sufficient agreement about the scope of sustainable development and its main 
components that progress can be made to implement it in parallel with the refinement of the 
principles themselves. In its most general form, this means taking account of economic, social 
and ecological factors in development decisions, or, measuring achievements by the ‘triple-
bottom line’ (See McDonald 1993; Smith and McDonald 1998). 

The National Strategy for Ecologically Sustainable Development (NSESD), which has been ratified by 
all Australian governments, commits all governments to three core objectives: 

• to enhance individual and community well being and welfare by following a path of economic 
development that safeguards the welfare of future generations; 

• to provide for equity within and between generations; and 

• to protect biological diversity and maintain essential ecological processes and life support. 
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This concept is adopted in most recent discussions and programs on resource and environmental 
management in Australia including Abel and Ryan’s ‘Sustainable Habitation of the Rangelands’ (Abel 
and Ryan 1995), the National Rangelands Program, the National Forest Policy and many others. 

Conceptual definitions are relatively easy to state, but defining sustainable natural resource use in 
practical, functional terms such as in the identifying criteria or indicators for sustainable resource use 
and monitoring is more challenging for a variety of reasons: 

• Sustainability is a multi-scale, multi-dimensional (ecological, economic, social) and multi-
temporal concept which has led to a huge diversity in its definition. The implication of this is 
that different issues are relevant at different scales, that we need to integrate a triple-bottom 
line and that we need to take a long-term view. Owing to the diversity in defining 
sustainability, the lists of indicators proposed to assess it are long and varied, and contested. 
No ‘correct’ set of indicators exists at this time. 

• Post hoc assessment: The use of indicators and time-trends requires land uses to be 
implemented and indicator trends established before sustainability can be assessed. This is 
risky since irreversible or long-term damage to the land resource may occur before trends 
reveal that there is a problem. 

• Lack of scientific knowledge about conditions, processes, impacts and tolerances always leads 
to uncertainty about the effectiveness of actions in achieving sustainability. Trend data and 
long-term data sets that are needed to measure and monitor indicators often do not exist, and 
the reliability of that data which does exist is often unknown. A response to this is the 
adoption of the Precautionary Principle: “Where there are threats of serious or irreversible 
environmental damage, lack of full scientific certainty should not be used as a reason for 
postponing cost effective measures which prevent environmental degradation” (Young 1993). 

• Inflexible assessment: criteria are prescriptive and do not account for variability in the land 
resource, variability in the land degradation hazards that exist, and variability in the land 
management options available. Application needs to be context specific. 

While no prescriptive assessments of sustainability for resource use exist, we need to make progress in 
the face of mounting evidence that natural resources are being degraded. As set out in the policy 
guidelines for regional planning under the NAP/NHT2, below, (and also Smith and McDonald 1998), 
practical approaches can be identified to assist the planning process. 

4.3.2 National program objectives for regional resource management planning  
The driving force of Commonwealth programs in regional and bioregional SNRM planning in 
Australia at present is embodied in the development and implementation of the NAP and NHT2 
programs. The agreed principles and objectives on which these programs are based are important 
considerations for regional plans over the next few years and also for the development of evaluation 
frameworks that support the ongoing improvement of plans.  

Framework for the Extension of the Natural Heritage Trust (NHT2) 
The draft bilateral agreement between the Commonwealth and the State of Queensland sets out the 
NHT2 over-arching objectives to be: 

• Biodiversity Conservation: the conservation of Australia’s biodiversity through the protection 
and restoration of terrestrial, freshwater, estuarine and marine ecosystems and habitat for 
native plants and animals. 

• Sustainable Use of Natural Resources: the sustainable use and management of Australia’s 
land, water and marine resources to maintain and improve the productivity and profitability of 
resource based industries. 

• Community Capacity Building and Institutional Change: support for individuals, landholders, 
industry and communities with skills, knowledge, information and institutional frameworks to 
promote biodiversity conservation and sustainable resource use and management. 

These objectives are the basis for defining the four programs (Landcare, Rivercare, Bushcare and 
Coastcare) and the development of the 10 areas of activity (Environment Australia and Agriculture, 
Forestry and Fisheries Australia, 2002) financed by the Trust: 
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• protecting and restoring the habitat of threatened species, threatened ecological communities 
and migratory birds; 

• reversing the long-term decline in the extent and quality of Australia’s native vegetation; 

• protecting and restoring significant freshwater, marine and estuarine ecosystems; 

• preventing or controlling the introduction and spread of feral animals, aquatic pests, weeds 
and other biological threats to biodiversity; 

• establishing and effectively managing a comprehensive, adequate and representative system of 
protected areas; 

• improving the condition of natural resources that underpins the sustainability and productivity 
of resource based industries; 

• securing access to natural resources for sustainable productive use; 

• encouraging the development of sustainable and profitable management systems for 
application by land-holders and other natural resource managers and users; 

• providing land-holders, community groups and other natural resource managers with 
understanding and skills to contribute to biodiversity conservation and sustainable natural 
resource management; and 

• establishing institutional and organisational frameworks that promote conservation and 
ecologically sustainable use and management of natural resources. 

National Action Plan for Salinity and Water Quality (NAP) 
The NAP and its Intergovernmental Agreement specifies national natural resource outcomes with a 
minimum set of regional targets required to progress towards them, and national guidelines and 
protocols for regional target-setting, monitoring and reporting for implementation. For water quality 
and salinity regional SNRM plans will need to address the following outcomes:  

• The impact of salinity on land and water resources is avoided or reduced. 

• Surface and groundwater quality is maintained or enhanced. 

• Surface water and groundwater is securely allocated for sustainable production purposes and 
to support human uses and the environment, within the sustainable capacity of the water 
resource. 

• The integrity and diversity of aquatic and terrestrial biodiversity and ecosystems are 
maintained or enhanced. 

• Production systems developed which enhance or maintain water quality and prevent and 
manage salinity. 

• Land management practices in place, which enhance or maintain water quality and prevent 
and manage salinity. 

• The impact of salinity and degrading water quality on locations and systems which are critical 
for conservation of biodiversity, agricultural production, towns, infrastructure and cultural and 
social values, is avoided or minimised. 

• In addition to these there are core matters for biodiversity. 

4.3.3 Application of savanna health concept to developing criteria 
The Tropical Savannas CRC has sought to develop performance benchmarks by defining healthy 
savannas and their attributes, and identifying indicators of landscape health (Whitehead et al. 2000). A 
healthy savanna is defined as: 

• maintaining basic functions (including but not confined to nutrient cycling, water capture, 
provision of food and shelter for fauna) at all spatial scales; 

• maintaining viable populations of all native species of plants and animals at appropriate spatial 
and temporal scales; and 
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• reliably meeting the long-term needs (spiritual, aesthetic and material) of those with an interest 
in savannas. 

Key features of the savanna health concept include: 
• attributes considered important extend beyond basic processes such as nutrient cycling to 

include features such as biological and landscape diversity that may make little direct 
contribution to production; and 

• attributes considered integral to health may vary across spatial scales. 

However, attributes tend to converge and be less dependent on narrower sectoral goals at larger spatial 
scales. Proposed indicators all identify potentially measurable aspects of savanna state or process, but 
many require further work to simplify, verify sensitivity and cross-validate. In addition to technical 
validation of indicators, future research should include analysis of processes that most effectively 
encourage application of such benchmarks by land managers and other decision makers. 

The overall aim is to clarify the resource management goals to which the TS–CRC will be seeking to 
contribute. The suite of attributes identified varies somewhat according to prevailing land use including 
Aboriginal lands, conservation lands, pastoral lands and those small areas used for more intensive 
agricultural land use. 

4.3.4 Contribution of indicators and monitoring frameworks 

Social policy contributions  
The working concept or definition of a ‘healthy savanna landscape’ includes as stated above, that it 
“reliably meets the long-term needs (spiritual, aesthetic and material) of those with an interest in the 
savannas” (Whitehead et al. 2000, p. 2). Whitehead et al. (2000) further expand this through their 
discussion paper by stressing that “humans and their needs are inseparable from the savanna 
landscape”: Their intent is to address non-Indigenous social values of landscape health in future work; 
and include human social organisation and social values as part of Indigenous indicators and attributes 
of landscape health. This offers a clear incentive to address the application of non-biophysical criteria 
and attributes of savanna health in the context of this report and to progress the debate for their 
inclusion. 

Considering relevant social policy based monitoring perspectives, the Organisation for Economic Co-
operation and Development (OECD, 2001) has outlined a national scale social indicator framework 
(Table 10). This framework designed to track social development in OECD countries, also supports 
tracking the effectiveness of government policy and society’s broader responses to changing social 
conditions. The OECD framework differentiates indicator types into social context, social status and 
social response to support its key reporting functions. The model is derived from, and not dissimilar in 
function to, the pressure–state–response model. 

In determining savanna health criteria, the conceptual approach transfers well. It highlights the need to 
consider the broader contextual influences on the planning process; the current condition or status of 
social, economic and institutional well-being of savanna communities; and the existing policy, planning 
or community-based responses to those well-being issues. Further, the OECD report also groups the 
status and response indicators into four broad objectives of social policy. These policy objectives of 
self-sufficiency, equity and social cohesion are reflected in, or consistent with, principles developed for 
evaluating the effectiveness of regional resource use planning systems in Australia’s rangelands (Dale 
and Bellamy 1998). 
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Table 10:  Social policy objectives and examples of related social indicators (OECD 2001) 

Social policy 
objective 

Description Examples of supporting social 
indicators 

Self-sufficiency  
 

Autonomy of families or individuals, 
active participation in the economy and 
society, and self-sufficiency in activities 
of daily living. 

Status: employment, joblessness, 
retirement ages. 
Responses: activation policies, 
spending on education, literacy, 
educational attainment, social 
expenditure. 

Equity  
 

Policies that seek to overcome social 
or labour market disadvantage, thereby 
promoting equality of opportunity. 
Equitable outcomes are measured 
mainly by people’s access to 
resources. 

Status: relative poverty, low paid 
employment, gender wage-gap. 
Responses: social expenditure, 
benefit recipience, activation policies, 
spending on education. 

Health  
 

Health status of populations, including 
related social factors. 

Status: Life expectancy, accidents, 
relative poverty. 
Responses: health infrastructure; 
healthcare expenditure. 

Social cohesion  
 

Despite wide-spread use as an over-
arching social policy objective, an 
absence of an agreed definition means 
that it is only possible to identify 
various “pathologies” mentioned as 
causes of a lack of social cohesion 
such as industrial strife, social conflict 
or family stability.  

Status: suicide, group membership, 
voting, strikes, crime. 
Responses: activation policies, 
spending on education, public social 
expenditure, prisoners. 

 
A second approach, developed for Australian social statistics Measuring Wellbeing (ABS 2001) also 
provides a useful broad-based framework for considering societal wellbeing. The aspects of life 
contributing to wellbeing and their related ‘areas of concern’ within the system of social statistics are 
listed below in Table 11.  

Table 11:  Australian social statistics ‘areas of concern’ related to wellbeing (ABS 2001) 

Aspects of life contributing to wellbeing Related social statistics 
‘areas of concern’ 

Support and nurture through family and community Family and community 

Freedom from disability and illness Health 

Realisation of personal potential through education Education and training 

Satisfying and rewarding work both economic and non-economic Work 

Command over economic resources, enabling consumption  Economic resources 

Shelter, security and privacy through housing  Housing 

Personal safety and protection from crime Crime and justice 

Time for and access to cultural and leisure activities Culture and leisure 

As outlined earlier in this discussion, indicators developed to measure farmer capacity for change 
within agricultural and grazing systems (Coakes et al. 1999; Taylor et al. 2001; Cary et al. 2002) are 
consistent with several ‘areas of concern’, such as family and community, education and training, 
work, economic resources and culture and leisure.  
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Given the natural resource management application context for the current project, it would not be 
necessary or advisable to transfer the full set of indicators supporting the above OECD objectives or 
ABS well-being aspects into a regional plan evaluation framework. Moreover the rationale for the 
inclusion of a number of these indicators in the current context would be at best tenuous. What is 
important however, is a level of conceptual consistency between this broader picture of social 
development and wellbeing as expressed in the ABS and OECD frameworks, and the way in which this 
project develops a picture of important social issues influencing regional natural resource sustainability 
in the savannas.  

Biophysical criteria 
In selecting biophysical criteria of savanna health for assessing regional natural resource management 
plans in the tropical savannas, it is important to ensure that the final set are capable of providing 
reliable and informative assessments of SNRM plans. Over the past decade, since the adoption of the 
principles of ecologically sustainable development, a number of indicator frameworks have been 
developed to monitor various aspects of sustainability. The most prominent frameworks are the 
Montreal protocols for assessing the sustainability of forest management practices (Commonwealth of 
Australia, 1998), and the core environmental indicators for reporting on the state of the Australian 
environment (ANZECC 2000). However, a number of other monitoring frameworks were also 
developed for various regions (e.g. Murray Darling Basin) and for monitoring national and state 
resource management strategies (e.g. National Land and Water Resources Audit). In addition, the 
Tropical Savanna CRC is developing an indicator framework for monitoring savanna health 
(Whitehead et al. 2000). 

The main biophysical frameworks accessed for the purpose of this report are:  
• Montreal Process criteria and indicators which are intended to provide a common 

understanding of what is meant by sustainable forest management (Commonwealth of 
Australia, 1998). 

• Australian and New Zealand Environmental Council (ANZECC)—Core Environment 
Indicators which serve as core indicators for national and State of the Environment (SoE) 
reporting. 

• SoE reports. Specific criteria and indicators used for reporting environmental condition and 
trend by Commonwealth and State Governments (e.g. Hamblin 1998). 

• National Land and Water Resources Audit Biodiversity Monitoring Report. A report by the 
TS–CRC (2002c) for the National Land and Water Resources Audit, which aims to develop an 
analytical framework for monitoring biodiversity in Australia’s rangelands (Whitehead et al. 
2001).  

• TS–CRC savanna health indicators. Indicators of landscape function, landscape structure, 
pasture condition and components of biological diversity that could be practically applied to 
measure and monitor savanna health (Whitehead et al. 2000).  

• The Murray Darling Basin Commission’s Landmark Sustainability Indicators. A review that 
applies concept of broad sustainability to the development of sustainability indicators that can 
be used for the evaluation of current recommended practices within the Murray Darling Basin 
(Eigenraam et al. 2000).  

• Other relevant indicator reports for sustainable agriculture including: National workshop on 
environmental indicators for sustainable agriculture (Hamblin 1992), indicators for catchment 
health (Walker and Reuter 1996) and indicators developed by Standing Committee on 
Agriculture and Resource Management (SCARM 1998; Hamblin et al. 1993). 

A number of sources and monitoring frameworks were reviewed to identify various criteria (Table 12). 
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Table 12:  Monitoring frameworks and sources reviewed to identify relevant criteria to 
assess the maintenance of soil and pasture productivity 

Monitoring framework or source Reference 

National Land and Water Resources Audit (NLWRA) Whitehead et al. (2001) 

TS–CRC criteria and indicators for savanna health  Whitehead et al. (2000) 

Murray Darling Basin Commission's Landmark Sustainability Indicators 
Review  

Eigenraam et al. (2000) 

Environmental Indicators for National State of the Environment Reporting 
- the Land (SoE-land) 

Hamblin (1998) 

State of the Environment - Queensland (SoE-Qld)  

National workshop on Environmental Indicators for Sustainable 
Agriculture 

Hamblin (1992) 

Indicators of Catchment Health Walker and Reuter (1996) 

OECD Environmental Indicators for Agriculture OECD (1999) 

National Collaborative Project on Indicators for Sustainable Agriculture 
1998 
Sustainable Agriculture: Tracking the indicators for Australia and New 
Zealand 1993 

Anon (1998) 
 
Hamblin et al. (1993) 

Regional Forest Agreement process  
The criteria used by Australian Governments in the RFA process are very relevant here, given that the 
purpose was quite similar—to evaluate the capability of the management system to deliver sustainable 
forest management (ESFM). Although the ecosystems are different (i.e. forests vs. savannas), the 
criteria have generic relevance. A framework for the assessment of forest management was developed 
at the Commonwealth–States Comprehensive Regional Assessments Implementation Forum in April 
1996. The resulting document, ‘Ecologically Sustainable Forest Management in the Regional Forest 
Agreement Process’, in effect adapted the set of criteria from the Montreal Process C&I, embellishing 
them to suit local conditions and politics (CRAIF 1996). It provided a basis to assess each management 
system component against assessment criteria for all tenure types and uses. In addition, a national 
working group developed criteria to define the conservation needs of forests known as the JANIS 
Criteria for comprehensive, adequate and representative reserves system and conservation for forests. 
The Montreal Process criteria involve the maintenance, protection or, where appropriate enhancement 
of the following (See also McDonald and Lane 2002; 2003): 

• Biodiversity to ensure the viability and integrity of all elements; 

• The productive capacity and sustainability of savanna ecosystems; 

• Savanna ecosystem health and vitality; 

• Soil and water resources; 

• Savanna contribution to global carbon cycles; 

• Long-term multiple social and economic benefits to meet the needs of societies; 

• Natural and cultural heritage values; and 

• Indigenous cultural rights and values 

Murray Darling Basin Commission Landmark Project 
Murray Darling Basin Commission funded the Landmark project to identify, assess and map current 
land use and Current Recommended Practices for basin dryland agriculture against a range of 
sustainability indicators. Landmark defines sustainability as the need to maintain the productive 
capacity of natural resources while conserving the stock of biological assets. For dryland agriculture 
(and grazing) its core set of sustainability indicators are: 
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• Soil health: includes biological, physical and chemical health, and protection from removal by 
wind or water; also includes freedom from induced water logging, soil salinisation and 
acidification. 

• Water quality and quantity: for both surface water and groundwater and includes chemical 
composition and sediment content. 

• Nature conservation: maintenance or improvement of biodiversity in native plant and animal 
communities and ecological processes. 

• Greenhouse and air quality: Greenhouse gas emission and sinks. 

• Financial return: generation by the farm business of sufficient funds for the business to be 
viable and for the farming family to meet lifestyle goals. 

• Quality of life: the capacity to achieve personal and family goals and participate in community 
life.  

• Cultural heritage: the identification and protective management of cultural heritage (see 
Eigenraam et al. 2000). 

Core national strategy for ecologically sustainable development headline indicators 
Environment Australia recently released a report measuring national performance against the core 
objectives of the NSESD. The indicator set was developed in consultation with Commonwealth and 
state agencies, key stakeholders and the public (see Table 13). The set is intended to give a broad view, 
reflecting on a wide range of issues with a relatively small amount of information. While each 
individual indicator may reflect important issues in its own right, they are intended to be reported over 
time to provide a ‘report card’ on the progress towards sustainability (Environment Australia 2002). 
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Table 13:  Core National Strategy for Ecologically Sustainable Development Headline 
Indicators 

Core Objective 1 (a) enhancing individual and community well-being and welfare by following a path of economic 
development that safeguards the welfare of future generations 

Living standards and 
economic well-being  

1. Real GDP (Chain Volume Measure) per capita 
2. Gross household disposable income 

Education and skills 3. Percentage of people aged 25–64 who have attained upper secondary and/or 
attained university level of qualifications 

Healthy living 4. Disability adjusted life years 

Drinking water quality  5. The proportion of the Australian population with access to drinking water systems 
by settlement type and quality 

Air quality 6. Instances and duration of NEPM standards exceeded for ambient air quality in 
major urban areas (including particulates) 
7. Total SOx, NOx and particulate emissions and per GDP 

Core Objective 1 (b) economic development that safeguards the welfare of future generations (economic/economic–
environmental issues) 

Economic capacity 8. Multi-factor productivity Industry Performance Real GDP (Chain Volume Measure) 
per capita (see Indicator 1) 

Economic security  9. National Net Worth 

Core Objective 1 (c) Management of natural resources 

Water 10. Number and proportion of catchments where water use is within sustainable yield 

Forests 11. Extent of area by forest type and tenure. 

Fish 12. Status of commercially valuable wild fish stocks 

Energy 13. Total non-Renewable Energy use and per GDP 

Agriculture 14. Returns to the natural resource base (agriculture only) 
15. Catchment Condition Index 

Core Objective 2: Providing for inter and intra generational equity 

Intra-generational equity  16. Distributional information by gender, age, health status, ethnic origin, 
geographical location, income, occupation and educational attainment, is available 
for the following: 

• Living standards and economic well-being (supplementary indicators only); 

• Education and skills; 

• Healthy living; and 

• Drinking water quality. 
Inter-generational equity is probable if the collective results for other indicators show 
over time that: 

• individual and community well-being and welfare is being enhanced; 

• intragenerational equity is being provided for; 

• biological diversity and ecological processes and life support systems are being 
maintained; and 

• economic development is maintaining or enhancing these outcomes. 

Core objective 3: protecting biodiversity and maintaining ecological processes and life support systems 

Biodiversity and ecological 
integrity 

17. Extent and condition of representative terrestrial, coastal, freshwater and marine 
eco-systems including extent to which represented in reserves and non-reserve 
systems  
18. Numbers of extinct, endangered and vulnerable species and ecological 
communities 

Climate change  19. Total net greenhouse gas emissions and per GDP 

Coastal and marine health  20. Extent of marine disturbance (interim indicator) 

Freshwater health  21. Macro-invertebrate assemblages (AUSRIVAS) 

Land health  22. Area of land affected by land degradation. Also covered by indicators 10, 15, 17, 
20, 21 
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4.3.5 Discussion 
From the above review, it is clear that there is convergence in defining the scope of sustainable natural 
resources management, and in particular that it includes the economic and social aspects of resource 
use, not just ecological considerations. Furthermore, there is convergence in the definition of criteria 
for sustainable natural resources use that incorporate these principles. Accordingly in this project, as 
somewhat of a synthesis and consolidation, we have adopted the following categories of broad criteria 
drawing from the key sustainability considerations at the national, state and programmatic scales and 
the critical savanna health core issues and threats identified in Section 2.4:  

• Society, economy and institutions. 

• Biodiversity. 

• Productive soils and pastures. 

• Catchment and river health. 

• Carbon. 

The following section of the report looks to establish the final part of the plan evaluation framework, 
namely, to identify the critical functional ‘components’ of a plan that reflect its logic and the more 
rationalist, technocratic aspects of its design. For it is within these key plan ‘parts’ that the content of 
the plan will be represented effectively or otherwise.  

4.4 Elements of planning 
This section explores the application of two useful frameworks for assessing regional plans in terms of 
their key plan-making components; the first, Environmental Management Systems (EMS) thinking to 
supply critical methodological considerations; the second, based in current national programmatic 
expectations of plan accreditation criteria.  

4.4.1 ISO14000 Environmental Management Systems 
The International Standards Organisation (ISO) started shortly after World War II “to promote 
international manufacturing, trade and communication standards” and to enhance global trading 
efficiency in these areas (Ritchie and Hayes 1998, p. 4). In 1987, ISO moved into the field of quality 
management and quality assurance (ISO9000 series), extending this further in the early 1990s to the 
environmental management field with the ISO 14000 series of EMS guidelines. These were primarily 
intended for assessing the environmental performance of enterprises, including criteria for certification 
and to provide guidelines for constant improvement using monitoring and feedback processes (ISO 
1995; Culley 1998). To use the logic of the ISO14000 series of evaluation frameworks requires two 
substantive inputs: 

1.  The management system components to deliver outcomes 
These are the generic components of an EMS. Table 14 shows how the generic ISO14001 
framework (Column 1) can be translated to apply to the specific case of regional natural resource 
plan (Column 2). Applying these principles in a multi-dimensional, multi-agency context such as 
the evaluation of government system-wide performance on SNRM, is unprecedented as far as the 
authors can detect, except for the program reported here. In addition to the process principles 
inherent in ISO14000 guidelines, which may apply equally well to a diversity of industries from 
oil refineries to chain stores, the effective application of ISO14000 requires benchmark criteria for 
management outcomes. In the case of SNRM, the criteria outlined in this report can provide the 
direction, although they need further refinement in terms of targets, thresholds and standards to be 
rigorously applied. 

2.  The criteria and performance indicators to be achieved 
These are application specific and determining these for savanna landscape is the purpose of this 
document. 
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Table 14:  ISO 14001 Environmental Management Systems for regional natural 
resource plan system evaluation 

ISO14001 Components Application in NRM systems evaluation 

Commitment and policy 
• Top management commitment and 

leadership 
• Environmental policy 
 

 

• Legislation and policy that ensures that SNRM 
principles are addressed and that all natural 
resource values are protected. 

Planning 
• Identification of environmental aspects and 

evaluation of impacts 
• Legal requirements 
• Internal performance criteria 
• Environmental objectives and targets 
• Environmental plans and management 

program 

 

• A hierarchy of strategic and operational plans that 
protect and manage the ecological, economic, 
social and cultural values of natural resources 

• Local and regional land use plans, natural resource 
and reserve plans, industry and cultural heritage 
plans that have adequate scientific information and 
have specific goals and implementation targets 

• Operational plans for fire management, harvesting, 
clearing, and other activities 

• Integration between planning systems to ensure 
coordination and coverage of all criteria 

Implementation 
• Resources—human, physical, and financial 
• EMS alignment and integration 
• Accountability and responsibility 
• Environmental values and motivation 
• Knowledge, skills and training 
• Communication and reporting 
• EMS documentation 
• Operational controls 
• Emergency preparedness and response 

 
Regional natural resource plan systems in the relevant 
agencies of all levels of government that have: 
• Adequate finance to carry out the assigned tasks 
• Personnel trained in the required SNRM fields 
• Processes to implement rigorously the provisions 

of plans and policies 

Measurement and evaluation 
• Measuring and monitoring (ongoing 

performance) 
• Audit of the environmental management 

system 

 
• Databases and modelling tools for natural resource 

ecology 
• Ongoing evaluation of environmental impacts and 

outcomes of management practices in relation to 
Montreal Process C&I 

• Procedures for monitoring compliance with plans 
and codes or practice 

• Adequate documentation and reporting to show 
fulfilment of tasks (auditing) 

Review and improvement 
• Review of the EMS 
• Corrective and preventive action 
• Continual improvement 

 

• Periodic independent review 
• Research program and knowledge base 

development 
• Feedback mechanisms to provide adaptive 

management  

Source: Column 1 from ISO (1995) Column 2 by authors 

4.4.2 Accreditation criteria and guidelines for preparing new NRMPs 
In addition to the programmatic and policy objectives for commonwealth and state funded regional 
planning activities outlined earlier, there are also specific content related accreditation criteria that 
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regional NRM bodies (as the planning bodies for NAP-based strategies and investment plans) will be 
required to demonstrate. These include that Integrated Regional Natural Resource Management Plans 
developed by regional bodies: 

• cover the full range of SNRM issues (see below); 

• are underpinned by scientific analysis of natural resource conditions, problems and priorities; 

• have effective involvement of all key stakeholders in plan development and implementation; 

• focus on addressing the underlying causes rather than symptoms of problems; 

• include strategies to implement agreed NRM policies to protect the natural resource base; 

• demonstrate consistency with other planning processes and legislative requirements; 

• set targets at the regional scale, consistent with the National Framework for NRM Standards 
and Targets; 

• identify strategic, prioritised and achievable actions to address the range of SNRM issues and 
achieve the regional targets: this includes an evaluation of the wider social, economic and 
environmental impacts of such actions; and 

• provide for continuous development, monitoring, review and improvement of the plan. 

The elements of the new regional SNRM plans are summarised in Table 15. More detailed guidance on 
each of these elements can be found in the National Accreditation Guidelines (Commonwealth of 
Australia and State of Queensland, 2002) and the Revised Interim National Framework for Natural 
Resource Management Standards and Targets (AFFA 2001; see also Guidelines for Developing a 
Regional SNRM Plan in Queensland). It is proposed that funding to implement an accredited regional 
plan will be determined on the basis of a Regional Investment Strategy to be developed by the regional 
body. Guidelines have been prepared to provide regional bodies with more detailed information about 
what is required in a plan to meet the criteria.  
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Table 15:  Key elements of an integrated natural resource management plan 

No. Component Requirement 

1. Executive summary A précis of the key components and findings. 

2. Background to the plan  Details of the Regional Group; summary of the planning process. 

3. Linkages /integration 
with other relevant 
planning processes 

The Regional NRM plan will need to rely on many of the existing or 
developing plans for implementation, particularly where it needs to 
work through existing statutory mechanisms. Agreed arrangements 
with existing planning bodies should be specified in the plan. 

4. Regional overview Analysis of regional information on natural resource condition and 
trends, related cultural, social and economic issues and an outline of 
past and current natural resource activities to provide a qualitative and 
quantitative description of the natural resource management issues 
facing the region; their cause, extent and severity; and the impacts of 
these issues to use as a basis for setting objectives and targets.  

5. Vision, objectives/goals, 
principles 

What regional situation is desired at a future point in time (the vision); 
Objectives/goals to resolve particular NRM issues; and overarching 
principles on which the objectives/goals are based. 

6. 
  
  

Targets Targets may be: 

• Aspirational—the vision of the community for the desired condition 
of their natural resources in the longer term (50 years). 

• Achievable resource condition targets desired resource condition 
in the medium term (10–20 years). Targets may relate to absolute 
improvement in resource condition or decreases in the rate of 
degradation. Governments have specified a minimum set of 
‘parameters for targets’ for resource condition required in all 
regions. 

• Management action targets define targets for the short term (1–5 
years) needed to meet the resource condition targets, or to enable 
resource condition targets to be established. 

7. Priority actions for 
regional investment  

Prioritised actions to address the range of natural resource 
management issues and meet the resource condition targets outlined 
in the plan.  

8. Monitoring and 
evaluation 

A detailed monitoring and evaluation process to identify who is 
accountable for commitments, financial management, and 
performance monitoring and reporting arrangements. 

9. Reporting and 
communication 

A reporting structure for communication of the effectiveness of priority 
actions being implemented and the outcomes of the activities 
undertaken. 

10. Reviewing the plan Requirements for ongoing review to reflect new information and 
ensure continuous development and improvement of the plan over 
time. 

11. Regional investment 
strategy 

A business plan to attract external investment in priority actions that 
are identified in the regional NRM plan. It outlines the funding required 
to implement an accredited plan and identifies the returns, if any, for 
the investment of the respective contributors.  

Adapted from (DNR&M 2002) 
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5 Plan evaluation framework and criteria 
5.1 Assembling the framework  
To summarise, the framework proposed for the technical evaluation of regional plans incorporates 
several components, developed in earlier sections of the report: 

• Social, economic and biophysical criteria of savanna health at the region or landscape 
scale. These criteria would be derived from an understanding of both core threats and issues 
for tropical savannas regions and an adaptation of critical savanna health indicators; and 
developed for monitoring conditions and trends in these landscapes and other relevant national 
and international monitoring frameworks.  

• Key plan-making elements or components. The important plan ‘parts’ which represent and 
document the critical planning steps or mechanics of the plan. These plan component criteria 
have been derived from key EMS ISO14001 components as well as the recognised, more 
rationalist, models of planning such as those being currently presented through the emerging 
regional approaches in the NAP and the NHT.  

• An assessment of the quality of the information incorporated into the planning process 
with respect to 1) savanna heath criteria and 2) its application in the key plan components. A 
descriptive five-point rating scale will be used assess the degree to which the plan reflects the 
sound application of quality information. This is described later in this section. 

• Whole-of-region planning output. Where useful, plans will be evaluated as part of their 
respective regional suite of planning. An overall assessment of regional planning output (in 
terms of planning documentation) will be made, highlighting the regional strengths, 
duplication or deficiencies across the body of planning in that region. From here, it is intended 
to compare regions within and between jurisdictions providing a basis for sharing key lessons 
between planners.  

In simplest terms the framework comprises an evaluation matrix incorporating the first three 
components listed above, as shown in Table 16. The matrix seeks to integrate the above considerations 
by asking, “To what degree are desired outcomes (savanna health criteria) reflected in the major plan-
making components, and what is the quality of information being used in these steps?” 

The core question here is how can we evaluate a bioregional plan with respect to the criteria of 
sustainable development? We are concerned only with the plans themselves - most importantly we are 
not specifically evaluating the planning process or the outcomes of the plans—do the plans, in a formal 
structural sense, have the necessary ingredients to address rigorously the needs of sustainable 
development at a regional scale? 

Table 16:  Simplified conceptual model of the plan evaluation framework 
Desired outcomes for sustainable NRM (savanna health criteria)  

 
Example Plan (A) 

Society, 
economy and 

institutions 

Biodiversity Soil and 
pasture 
health 

Catchment 
and river 

health 

Carbon 

Information 
               

Objectives and 
Targets 

               

Options 
               

Priorities 
               

Implementation 
               Pl

an
 C

om
po

ne
nt

s 

Monitoring and 
review 

               

Rating ‘score’ for
technical comprehensiveness 

of information applied
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In conducting the analysis of the evaluation results the analysis can occur in several ways: 
• the performance (strengths and weaknesses) of individual plans with respect to the regional 

savanna health criteria and planning components; 

• the collective performance of several plans in a given region providing an ‘aggregate’ or 
‘overall regional planning effort or focus’ within each region; and 

• consolidating the above assessments of planning practice across the savanna regions of 
northern Australia, identifying key strengths and weaknesses, priorities for further investment, 
guidance, key lessons or adaptive management opportunities. 

Figure 6 illustrates the multi-dimensional nature of the proposed plan evaluation process incorporating 
the criteria and components-based evaluation for several individual plans in a given region, an overall 
assessment of that region’s ‘planning effort’ and a comparison and synthesis of evaluation findings 
across the planning regions studied. 

 
Figure 6:  The multi-dimensional plan evaluation process.  Each cube represents a part of the evaluation 

activity, with several plans under analysis in each study region by the team. This is then 
repeated across several regions. 

The authors are acutely aware of the rationalistic character of the proposed evaluation framework, as it 
desegregates means from ends, and is silent on all important process questions (See McDonald 1989; 
Bellamy et al. 2001). There is no doubt that the unattainable, even undesirable tenets of the rational 
model have been substantially discredited in both planning theory and in practice. In place of clear 
goals and instruments, presumed to be known with certainty, there are new models converging on 
concepts of transactive or communicative processes of argumentation and partnership building and 
social learning that are democratic and inclusive. Even so, the outcome of these processes is some form 
of planning. Healey (1997) provides an excellent summary of these issues and adopts proposals with 
which we would agree.  

What are the alternatives to diagnose just how the system is performing? We can adopt the 
communicative logic and: 

• recognise the range and variety of stakeholders and include them in processes; 

• recognise the importance of ongoing informal processes even for evaluation; 

• maximise local initiative and diversity and planning activities; and 

• be continually and openly accountable. 

These ideals can and should be included in the system analysis process itself. The assessment of any 
planning system is done for the purpose of informing the debate and reforming the systems and 
processes. We are not proposing a normative straight-jacket for assessment—just a structured approach 
to data collection and analysis at this level. The core value judgments on how well the system is 
working, and what should be done about it, rest with the assessment managerial process, the 
committees and the politics. 

Such complex analyses do need some structuring and some ‘facts’. To ask citizen groups to evaluate 
the overall planning system is not all that practical. In most cases, this work would be done at higher 
levels of participatory processes involving professional representatives of stakeholder groups operating 
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at a fairly high level of abstraction. Such processes should own the assessment. Certainly, individual 
citizens or stakeholders can be involved in many ways in the assessment, but researchers need a 
reporting framework, if not a pre-defined set of topics for discussion. 

Public policy systems, even those developed by transactive processes, have some form. This form 
almost always includes a policy dimension (what are we trying to achieve), an action–planning 
dimension, a doing (implementing) dimension and should include a monitoring and review dimension. 
Process criteria can be added too—the ‘who’ and ‘how’ aspects. We could analyse the performance of 
a small community-based planning program in this way by asking: “Where is it going right? Where is it 
going wrong?” 

5.2 Applying the framework  
The following sections present the savanna health criteria sets, selected for plan evaluation, under their 
key content areas: a description of the plan components and the rating tool to be applied to the criteria-
component relationships for plans.  

The criteria are presented with a rationale for their selection and comments to support their application 
(application notes) with respect to defining the quality of information contained in plans for those 
criteria. The criteria are designed for evaluating regional or bioregional natural resources management 
plans, and reflect the generalised, desired planning outcomes for northern Australia savanna regions. 

The application notes are practical examples, case studies and guidance on how the criteria could be 
represented within a given NRM or development plan. They cannot be prescriptive as to plan content, 
but offer the reviewer (and plan developer if used in a more formative way) a structured and explicit 
approach to evaluating (or designing) the planning documentation. 

The criteria are broad in nature, in that they cover a large number of potential resource management 
planning issues. In the case where a plan is being designed to meet more narrowly defined program-
based accreditation criteria, these criteria provide a broader issue-based framework within which 
programmatic criteria can be considered and more specific regional issues incorporated as required. As 
such the criteria complement rather than compete with more specific program requirements. 

It is also important to emphasise that the whole set of criteria would rarely be encompassed by a single 
plan. Although the new generation of SNRM plans are likely to be more comprehensive than previous 
sustainable natural resource use plans, even these new plans are unlikely to be as comprehensive as the 
criteria set. The power of the criteria is in the application to a set of plans that make up the regional 
planning system for a region. We identified the likely components of that set to include statutory 
resource allocation plans (for land, vegetation, water) as well as community-based SNRM plans and 
regional growth or economic development plans. For any given plan then, not all the criteria will 
apply—but the aggregate set of plans should encompass the full set. Of course the integration between 
diverse plans in a planning system is a major issue and the piecemeal evaluation of individual plans 
may not reveal strengths and weaknesses of the aggregate of plans each having a different but 
complimentary purpose. 

The methodology of data collection is limited largely to desktop reviews of planning documents and 
consultations with key regional planners. Evidence gathered in this way may overlook important but 
only implicit links to information sources and informal plan implementation not apparent in the written 
plans of not known by our informants. An overview of the key methodological steps or phases is 
presented in Section 6.1, Table 20.  

5.3 Regional planning outcomes-based criteria  
The specific outcomes-based criteria associated with the five broad criteria themes are listed in Table 
17 and are presented in detail in Sections 5.6 to 5.10. 
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Table 17:  Overview of selected outcome-based regional savanna health criteria for 
plan evaluation 

Criteria themes         Plan evaluation criteria for desired regional planning outcomes 

1. Stakeholders participating effectively in regional planning and decision-making 

2. Regions consider population, employment and infrastructure requirements for 
regional landscape sustainability 

3. Regions are able to respond positively to external change pressures 

4. Indigenous values are recognised and indigenous cultural heritage is 
protected 

5. Social and economic impacts are considered and costs of resource 
management shared equitably 

6. People are actively involved in groups and networks 

7. On-going learning, skills development and training is supported 

8. Adequate information and technical support available for decision-making 

9. Economic viability of savanna industries is improved at enterprise and industry 
scales 

Society, 
economy and 
institutions 

10. Institutions are aligned with regional ESD planning and management priorities 

11. Soil and water salinity levels are maintained or improved 

12. No leakage from land use to other systems (water quality in streams and lakes 
is maintained) 

13. Physical structure and environmental flow regimes of streams are maintained 

Catchment and 
river health 

14. Groundwater levels are maintained 

Carbon 15. Above and below ground carbon stocks are maintained 

16. Progress towards a comprehensive, adequate and representative reserve 
system 

17. Landscape structure and complexity are maintained 

18. Ecosystem diversity and integrity are maintained 

19. Species diversity is maintained 

Biodiversity 

20. Ecosystem integrity is maintained 

21. Soil condition and health maintained 

22. Pasture condition and health are maintained 

23. Effective resource capture and retention (minimisation of soil, soil nutrient and 
water loss) 

Soil and pasture 
health 

24. Appropriate fire management regimes are maintained 

5.4 Plan component definitions 
This section defines the plan components that will be reviewed in each plan. The components selected 
for the evaluation framework incorporate the key EMS elements and are deliberately consistent with 
those specified for emerging regional plans under NAP/NHT2. They are however general enough to 
accommodate different planning contexts. The plan components to be evaluated are: 

• Information. 

• Objectives and targets.  
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• Options. 

• Priorities. 

• Implementation.  

• Monitoring and review.  

These components are derived from the discussion in Section 4.4, while Figure 7 shows the 
relationship between plan components and evaluation focus.  

Plan 
component 

 
 

Information base Objectives 
and 

Targets 

Options and 
Priorities 

Implementation 
 

Monitoring and 
Review 

Type of 
component  

‘Passive’ plan 
component 

‘Active’ plan components Passive and active 
component 

Focus of 
evaluation  
 

What type and quality of 
information is provided 

to support plan 
development with 
respect to desired 
planning outcomes 

(adequacy) 

How effectively has the information been applied 
to the ‘doing parts’ of the plan (effectiveness) 

Information adequacy 
(indicator validity) 

and effective 
application 

 

 

Figure 7:  Relationship between plan components and the focus of evaluation 

5.4.1 Information 
This plan component may include: 

• Contextual or profile information on the state of the criteria, whether that is social, economic 
or ecological and conditions and trends. For the ecological factors, it is likely that there would 
be mapping of salinity, hydrology, vegetation cover/condition, biodiversity, land capability 
and terrain and modelling technologies. For socio-economic factors, there could be social 
profiles and state of the region economy and industry reports supporting the plan. Indigenous 
and local knowledge may be part of this component of the plan. 

• A qualitative and quantitative description of issues facing the region in that area, their cause, 
extent and severity. 

• Identification of information gaps and discussion of issues in the context available regional 
information on that issue. 

5.4.2 Objectives and targets 
To focus the plan, it should define clear objectives/goals as a basis for agreed action. In the new 
generation NHT2/NAP plans this component extends to defining targets, although targets are not 
necessarily appropriate for all plans. Either way the plan should clearly indicate the desired regional 
situation at a future point in time. Ideally these objectives and targets should be: 

• based on best available science; 
• benchmarked against current conditions and trends;  
• capable of being linked to management actions; 
• defined at appropriate scales and set in specific locations, relative to valuable assets; 
• meaningful and achievable, reflecting the agreed natural resource outcomes sought; 
• measurable so outcomes can be quantified; and 
• time-bound, with targets moving progressively towards agreed outcomes. 
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5.4.3 Options 
A plan should be based on an analysis of the range of possible actions to address the issues identified 
for the region, that is, what might be done? The social, economic and environmental impacts of various 
actions to achieve positive goals, or mitigate problems, need to be evaluated before good choices can 
be made. Wherever possible, the costs and benefits of options, as well as the implications of taking no 
action should be discussed and/or quantified.  

5.4.4 Priorities 
As an outcome of analysing possible options, the plan should define priority actions for 
implementation. These actions would address the range of resource management issues and meet the 
objectives of the plan.  

5.4.5 Implementation 
The plan should set out how the priority actions will be achieved and present a clear outline of the 
implementation process including any legal requirements, the management program and 
responsibilities for specific actions. It should be clear that there is adequate commitment for 
implementation and that there are adequate resources, human, physical, and financial, to do so. This 
will require definition of: 

• roles of planning partners and stakeholders including institutional relationships and 
requirements;  

• identifying barriers to implementation; 
• accountability and responsibility arrangements; 
• adequate finance to carry out the assigned tasks; 
• knowledge, skills and training for implementation personnel; and 
• processes and tools (statutory and voluntary, structural and non-structural) to implement 

rigorously the provisions of plans and policies.  

5.4.6 Monitoring and review 
To enable adaptive improvement in the work of the plan and to respond to changes in the planning 
region, clear processes for periodic review against agreed milestones and updating to take account of 
new information is essential. The plan should identify processes to assess effectiveness in achieving 
intended results, including social and economic measures of performance, and identify who is 
accountable for delivering on commitments, financial management, and performance monitoring and 
reporting arrangements. This may include: 

• measuring and monitoring activities, including: 

o the application of agreed and technically and conceptually sound indicators that reflect 
threats or pressures on the resource base, its current condition and temporal trends, and 
impacts of management responses to addressing these threats or pressures; 

o monitoring and reporting frameworks that consider vertical integration between spatial 
scales of activity and consider issues such as the validity of aggregation at larger scales; 

o indicators and reporting frameworks that are explicitly linked to targets and objectives 
and are appropriate to the time scales required to report on these; and 

o monitoring ‘system’ efficiencies and compatibility with other regional monitoring 
frameworks; 

• adequate documentation and reporting to show fulfilment of tasks (auditing); and 

• feedback mechanisms to provide adaptive management such that:  

o monitoring programs, responsibilities and resources are negotiated and agreed; 

o continuous development and improvement processes for the regional SNRM Plan within 
timeframes and involving all stakeholders are identified; and 

o evaluation processes for reviewing the regional SNRM Plan and reporting on progress are 
described. 
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5.5 Rating scheme for application of criteria  
The ‘rating’ scheme, which forms an indicative and qualitative five-point scale for assigning the ‘level’ 
of technical comprehensiveness for criteria-component relationships, is outlined in Table 18. For 
example, one of the below ratings would be assigned to when assessing the treatment of fire 
management practices (outcomes criteria) in the implementation component of a given plan.  

Table 18:  Rating applied to criteria/component relationship 

Rating applied to criteria / 
component relationships Description 

Not relevant for this plan Many plans have defined scope and a content criterion may be 
deemed irrelevant. Care needs to be taken in assigning this 
rating given the commitment of NRM planning to sustainable 
development and the consideration of social, economic and 
ecological criteria. Where there is any doubt as to the relevance 
of a criterion, this rating should not be used. 

Not included or identified This rating is for plans where a given criterion for a planning 
component is not covered in any meaningful way. This applies 
to plans that simply mention an issue in most general terms in 
overview sections. 

Identified with superficial description  This rating applies to criteria that have only been identified in a 
plan component without addressing it in specific terms that have 
some concrete local interpretation. There would be no analysis.  

Moderately detailed description and 
limited analysis 

This rating applies to a criterion for a plan component that has 
been clearly identified and addressed in specific local terms with 
a moderately detailed description based on desktop data with 
some analysis.  

Comprehensive inclusion 
 

Detailed description and/or comprehensive or systematic 
analysis using a wide range of data sources interpreted in the 
context of the planning objective or criteria.  

5.6 Social, economic and institutional criteria  

Criterion 1. Stakeholders participating effectively in regional planning and 
decision making  
Rationale  
Transparent, inclusive, equitable and effective processes for stakeholder participation are widely 
recognised as critical for successful outcomes in regional planning and natural resource management 
decision making (e.g. Dale and Bellamy 1998; Johnson, et al. 1999; Kelly 2001). Participation, a 
critical aspect of the planning process in most cases, is also a desirable planning outcome where 
planners or communities are seeking to improve the effectiveness of their involvement in the longer 
term. For example, there is an increasing emphasis on providing effective participation processes that 
support negotiated outcomes in regional savanna environments which extend beyond the life of any 
initial plan development phase (Johnson 1999). Benefits of a participative or inclusive approach to 
planning include improved understanding of resource management problems and solutions amongst 
stakeholders and broadening the range of values considered in planning decisions. Involvement in the 
planning and decision-making phases increases ownership over implementation activities and if 
designed well, can reduce conflict between resource users (Dale and Bellamy 1998). 

Effective participation is also closely linked to local empowerment (devolved political and 
administrative power) of resident stakeholders, although participation is not limited to stakeholders 
living in the region, as non-residents may also have a stake, as do state and federal governments in 
most cases (Abel and Ryan 1996).  

Regional processes and forums for participation and knowledge sharing were identified by savannas’ 
stakeholders as critical for improved management (TS–CRC 2000). Participation of stakeholders and 
communities generally could extend to involvement in research activities, coordinated decision making 
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between government, industry and community (Johnson 1999); policy and program development; and 
land managers, communities and governments exploring multiple use options, diversification and 
alternative resource use (ANZECC and ARMCANZ 1999). 

Application notes 
Plans proposing to address or improve the effectiveness of regional stakeholder participation as a 
desired planning outcome could include: 

• A profile or overview of communities in the region (including geographical, demographic, 
cultural, sectoral or industry based); 

• Communication and consultation planning have been undertaken (e.g. including awareness 
raising and communication activities about the planning activity);  

• Sectors, communities and their representatives are sufficiently resourced to be able to 
participate equitably, stakeholder-specific processes and approaches used when required and 
constraints to participation are recognised and planned for (e.g. distance, remoteness, 
financial, cultural etc.); 

• Key stakeholders, participants and contributors to the planning process are identified and 
recognised in the plan; 

• Evidence of conflict resolution processes, structured negotiation arrangements or clear 
decision-making processes used or proposed are outlined; 

• The diversity of stakeholder attitudes and values on critical issues are recognised and/or 
documented; 

• Terms of reference, roles or responsibilities of representative or consultative structures and 
participants roles generally are clearly defined (e.g. reporting or decision-making 
requirements); 

• Priorities, goals and targets and set, and monitoring frameworks and supporting 
implementation are developed; and 

• Performance measures associated with effective stakeholder or sector based participation and 
broader community engagement including reviews are identified in plans. 

Criterion 2. Regions consider population, employment and infrastructure 
requirements for regional landscape sustainability 
Rationale  
It is important that regions identify the critical population and employment drivers and conditions that 
influence the sustainable use and management of their region’s natural resource base. What defines a 
desirable population will differ between regions and between stakeholders within a given region. 
Savanna regions across northern Australia currently display varying mobility, net migration rates and 
age dependency ratios (Haberkorn et al. 2001). The ‘desired’ population structure and employment 
setting influences economic activity and viability in some industries and industry adjustment as well as 
impacting on social cohesion, health and self-sufficiency of regional and rural towns and communities 
through family and other social support networks, and perceptions of quality of life (OECD 2001).  

The provision of adequate transport and communications infrastructure has considerable implications 
for economic activity (commercial services, haulage etc.) and social activity (maintenance of social 
networks, familial ties and access to human, recreational, cultural and educational services). The 
distribution of infrastructure in rangelands generally affects adaptability of communities and locational 
decisions affect resource use and settlement locations for decades (Abel and Ryan 1996). The 
development of more adaptable and more mobile infrastructure is needed (Abel and Ryan 1996). 

Social infrastructure in the form of social service provision is also critical. In order to overcome the 
social constraints and impacts associated with poor service provision and progress towards “self-reliant 
rural towns as the social and economic focal points for communities” (ANZECC and ARMCANZ 
1999), a concerted effort is required both governments and local and regional communities to identify 
these service gaps, develop partnerships to fill these and pressure governments to coordinate and 
integrate their programs and service delivery to rangelands communities (Dale and Bellamy 1998; 
ANZECC and ARMCANZ 1999).  
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Application notes 
In planning for population, employment, social and physical infrastructure in the context of social 
sustainability, the plan could include: 

• planning for regional growth pressures in high in-migration regions, estimating required 
resources and regional capability to support and manage growth; 

• analysis of relevant statistical data sets (ABS, ABARE etc.) such as mobility (including youth 
and Indigenous mobility), youth net migration rates and age dependency ratios in terms of 
trends and spatial distribution for their communities; 

• analysis of employment by industry type and employment and under-employment trends; 

• where possible population, industry or employment data is concorded (statistically matched) 
to IBRA, catchment or SLA level for larger regions or relevant primary source data is 
collected or used (e.g. local social survey information); 

• some analysis of industry and community specific profiles is undertaken, and where relevant, 
masking of pastoral / rural communities by adjacent urban or mining-related settlements is 
taken into account; 

• community values on population, infrastructure provision and employment opportunities 
articulated; and 

• Existing and proposed regional infrastructure, its condition and location is documented and 
mapped, infrastructure priorities are identified and impacts of existing and proposed 
infrastructure on social and landscape health are assessed including cumulative impacts.  

Criterion 3. Regions are able to respond positively to external change pressures 
Rationale 
The high susceptibility of savanna regions to shifting national and global economic, social and political 
priorities means that community vitality and industry viability depend on a proactive and positive 
response by regions to their changing circumstances (Holmes 1996). Pressures for change include 
rapidly changing resource use values (Holmes 1996) as well as shifts in national and state level policy, 
regulation of land use, public support, investment and expectations linked with emerging regionally 
focused natural resource management programs, agendas and priorities.  

This adaptability is considered a key element of sustainable habitation in the rangelands and can be 
thought of as:  

Resource use systems and managers [need] the ability to deal with new problems and 
opportunities as they arise by: detecting change early (monitoring); learning fast; 
modifying rights of access and resource use; moving capital and modifying 
infrastructure quickly and at bearable cost; and having political and administrative 
structures that are devolved, [in short] ‘expect the unexpected’. 

(Abel and Ryan 1996, p. 5).  

Positive response to change is also influenced by communities, industries or individual self-sufficiency 
(OECD 2001), and the level of social capital, which from experience in regional resource use planning 
in Queenslands Central Highlands results in improved trust, collaborative action and inter-sector ‘risk-
taking’ (Cavaye et. al. 2002).  

Application notes 
Practical ways in which regional plans may demonstrate consideration of adaptability requirements or 
managing change pressures include: 

• External change pressures on the region and their contributing factors are identified including 
emerging relevant international, national and state-level policy and planning agendas or 
relevant market trends or export demand;  

• Some assessment of regional or sector-based sensitivity to change, resource dependency, or 
present and future resource use/demand trends identified and analysed; 
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• Natural resource condition indicators and monitoring systems are linked to relevant indicators 
designed to identify and track ‘pressures’ (e.g. through a pressure–state–response type 
approach); 

• For key savanna industries such as pastoralism, structural adjustment pressures (and spatial 
and temporal trends) recognised, analysed or mapped;  

• Land use change is mapped and/or analysed; 

• Relevant case studies on change management and adaptive management are identified or used 
in some way;  

• Internal and external stakeholder values are monitored and considered in planning and 
decision making; and 

• Specific investments or strategies identified for managing change pressures on the region 
including capacity building of regional community, planning processes or particular sectors to 
manage change effectively. 

Criterion 4. Indigenous values are recognised and Indigenous cultural heritage 
is protected 
Rationale 
Recognition and inclusion of Indigenous peoples’ rights, values and aspirations into planning and 
management has been identified as a key attribute of healthy savanna regions (Dale 1993; Johnson 
1999; Whitehead et. al. 2000). Further, a driving principle behind the National Principles and 
Guidelines for Rangeland Management is that “the aspirations and inherent rights of Indigenous 
peoples, their relationship with the rangelands, and the need for culturally appropriate negotiation 
processes, must be recognised” (ANZECC and ARMCANZ 1999). 

The maintenance and management of cultural heritage, which is only one aspect of Indigenous interests 
in regional planning and management, is strongly linked with community identity, spiritual needs, 
human health and economic diversification. As Godwin (2001, p. 90) summarises “it is impossible to 
separate the natural from the cultural where Aboriginal interests in sustainability are concerned”.  

Aboriginal stakeholders’ vision of a healthy savanna landscape (Whitehead et al. 2000) at the sub-
regional scale include involving “people active in their country”; protecting spiritually significant sites; 
maintaining access to these sites and the site itself is properly maintained; and being able to predict the 
availability of resources throughout the year. Bioregional or savanna-wide attributes included sharing 
additional resources with neighbouring clans, maintaining connections among sites and ceremony; 
coordinating land management amongst neighbouring estates, and maintaining the mosaic of people, 
plants and animals in the landscape and in their customary place.  

Application notes 
Considerations should ensure that: 

• Traditional owner, land council and other Indigenous stakeholders are recognised and 
identified in the plan. 

• The plan integrates with, where appropriate, existing and emerging Indigenous planning 
associated with Indigenous Land Councils, Native Title Representative Bodies and regional 
Traditional Owner groups. 

• There is evidence of use of culturally appropriate consultation and/or participation processes 
for plan development and implementation. 

• The plan explicitly seeks to achieve protecting access, maintaining sites and coordinated land 
management among neighbouring estates etc.  

• Cultural heritage sensitivity ‘zone-based’ mapping is used in resource planning. 

• Cultural heritage resource surveys are referred to and considered as inputs to land use 
planning. 
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• The plan supports or is linked directly to mechanisms that support the appropriate 
management of Indigenous cultural heritage (e.g. cultural heritage registers, regulation or 
policy). 

• Indigenous knowledge on resource or land management is incorporated. 

• Collaborative action or investment with Indigenous stakeholders is proposed. 

• The lead agency for cultural heritage protection is involved in plan development monitoring 
and implementation.  

Criterion 5. Social and economic impacts are considered and costs of resource 
management shared equitably 
Rationale  
At a regional scale, social and economic impacts of investments, policies or decisions may take time to 
clearly emerge, especially with respect to the cumulative impacts of multiple resource management 
decisions, investments or developments in savanna regions, including the impacts of tourism and 
mining industries. These impacts may affect savanna regional communities, industries and individuals 
and need to be considered as part of the scoping and evaluation processes of planning (ANZECC and 
ARMCANZ 1999; TS–CRC 2000). Sound assessment methodologies and the information from those 
assessments is critical for addressing both equity and perceived equity issues associated with resource 
management decisions, and reducing conflict between resource users (Dale and Bellamy 1998; 
Bellamy and Dale 2000). The application of social and economic data in the regional planning context - 
through the assessment process—has generally been done poorly to date, including in Northern 
Australia (Johnson et al. 1999). 

Stakeholders are also seeking more sophisticated and equitable approaches for costing, and allocating 
costs associated with the outcomes of resource management decisions, beyond financial considerations 
only, so that organisations and stakeholders “invest in natural resources according to their 
responsibilities and capacity” (Fleming et al. 2002).  

Determining cost-sharing arrangements through negotiation, managing conflict associated with the 
perceived decline in property management rights, and the application of appropriate incentives or 
market-based instruments for example, are all supported by the inclusion of social and economic 
information into SNRM decision-making frameworks and plan monitoring and evaluation frameworks 
(Stafford Smith et al. 2000; Taylor et al. 2000; CIE 2000). It is also critical that these comprehensive 
monitoring frameworks secure long-term industry and government commitment and community 
participation (TS–CRC 2000). 

Application notes 
Considerations should ensure that: 

• Formal social and economic impact assessment methodologies are employed, that is, impacts 
of proposed actions or investments are explicitly identified, analysed and supported by 
qualitative or quantitative assessment methodologies, potentially including social surveys, 
interviews, economic modelling of impacts of proposals, cost-benefit analysis and 
public/private benefit testing. 

• Identified impacts are incorporated into the decision-making process through a range of 
practical tools or approaches e.g. negotiation of mitigation strategies or investments; decision-
support technologies such as multi-criteria analysis.  

• Social or economic criteria for funding allocation or investment priorities are used. 

• The monitoring and evaluation framework of the plan includes indicators to track the effects 
of significant investments or decisions. 

• The plan seeks to institutionalise social and economic assessment as part of the planning 
process. 
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Criterion 6. People are actively involved in groups and networks 
Rationale 
Peoples’ involvement in formal or informal groups and networks provides social support and sharing of 
human and physical resources, which can be significant for social sustainability in the human-service 
poor environments of most tropical savanna regions. Particularly relevant groups for regional planning 
might include industry and agri-political associations; Landcare or equivalent; soil conservation or pest 
management groups; local better practice, crop check or pasture monitoring groups; or integrated 
catchment management associations.  

Local, sub-regional or sector-based involvement in resource management-related groups provides 
several benefits for natural resource planning at the regional scale. Groups provide local management 
nodes and structures for improved awareness and involvement in decisions and planning, often forming 
the structures through which representative or participative process for broader scale management 
activities can occur. Conversely, these stakeholder groups also form potential investment partners and 
the implementation workforce for non-regulatory aspects of regional initiatives.  

Application notes 
In the case of primary producers, involvement in land management related networks supports informal 
and formal training opportunities for resource managers; offers peer level support for trialing 
innovative practices and bolsters individual, community and regional capacity for adaptive 
management. (Coakes et al. 1999; Taylor et al. 2000; Haberkorn et al. 2001; Carey et al. 2002). 

Further considerations include: 
• The plan recognises and promotes membership or involvement in groups and networks as an 

important contributing factor to improved efficacy, adaptability and innovation (including 
sustainable land management practices).  

• Membership or group participation rates are analysed as part of the regional social profile.  

• Membership or involvement is applied as a performance measure or indicator of strategies to 
improve stakeholder involvement or support information networks.  

• Relevant group activities and priorities in the region are assessed to determine what support is 
required / is provided for coordinated planning and investment outcomes (especially in 
voluntary planning contexts). 

Criterion 7. Ongoing learning, skills development and training is supported 
Rationale 
Involvement in formal and informal education and training has been found to have a strong relationship 
to land manager capacity for change at a regional scale (Taylor et al. 2000), and the national scale 
(SCARM 1998; Carey et al. 2002). Participation in and access to these training opportunities for all 
resource managers (including governments) also contributes to community and individual self-
sufficiency, equity and general well being (OECD 2001; ABS 2001). Work undertaken by Arnott et al. 
(2001) indicates that pastoralists, as the major land user in the tropical savannas have specific learning 
styles and requirements and that natural resource management agencies need to consider and address 
the implications of this in the design and implementation of activities targeted at this sector. 

Stakeholder access to information and improved capacity for participation, as discussed above, also 
requires improved training opportunities (including cross-cultural training) and information services; 
and involvement of savanna managers and communities in adaptive research, development and 
extension activities that are targeted to their needs and account for sector-specific learning styles 
(ANZECC and ARMCANZ 1999; TS-CRC 2000; Arnott et al. 2001). 

In a broader sense, there is also a need for ongoing learning with respect to improving our current 
understanding of complex systems associated with rangelands and new theories are needed which 
enables us to adapt to a “constant paradigm of change” (Abel and Ryan 1996).  

Application notes 
Considerations should ensure that: 

• Existing participation levels in relevant learning and training activities are recorded. 
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• Preferred stakeholder learning styles and environments are known. 

• Training needs analysis for stakeholder groups conducted with stakeholders active in setting 
priorities for required training and education investments.  

• Investment and/or support identified for activities such as property management planning, QA, 
Grass Check training; Landcare, Saltwatch, Water watch, catchment or similar field days; 
rural leadership or self-development courses; university, TAFE or distance education; short 
courses such as chemical accreditation and WHS related training.  

• Indicators related to training and learning are included in monitoring and reporting 
frameworks.  

• Evaluation systems (as part of the learning cycle) are hardwired into the plan itself as well as 
promoted within the implementation of the plans strategies through projects or investments.  

Criterion 8. Adequate information and technical support available for  
decision making  

Rationale  
The adequacy and availability of sound technical support and information for resource managers is 
widely accepted as critical for sound regional SNRM planning and decision making in northern and 
rangelands Australia (see Dale and Bellamy 1998; Stafford-Smith et al. 2000; Carey et al. 2002). 
Greiner (2002, p. 18), when commenting on the Ord–Bonaparte region, for example, states “data, 
specifically of an economic and social nature, is scarce and access to existing data is carefully managed 
by state government agencies, allowing for little assessment of trade-offs between possible options and 
scrutiny of development decisions”.  

Considerable differences between regional industries or sectors’ access to and use of information have 
also been profiled showing that even within the agricultural sector generally, different industries prefer, 
access and require quite different modes of information delivery and decision support (Taylor et al. 
2000). Access to information becomes even more critical due to the need in savanna regions for 
managers to make resource management or business management decisions in remote contexts. This is 
also occurring within a state government policy context of declining resourcing of extension services to 
regions (Vanclay and Lawrence 1995). In these cases the efficiency and adequacy of 
telecommunications infrastructure becomes a critical constraint to management and decision making.  

Beyond needs at the property level discussed above, regions as entities require well designed and 
adequate information management systems that support the implementation and coordination of 
monitoring, reporting and evaluation requirements of regional planning activities (Dale and Bellamy 
1998). These systems ideally would provide a basis for integrating social and biophysical information 
from a range of government and non-government custodians in a framework that tracks the condition 
and trend, pressures and response characteristics of key natural resource management issues in the 
region, for example the pressure–state–response approach presented in Alexandra et al. (1998).  

Application notes 
Considerations should ensure that: 

• Preferred information sources of stakeholder groups and current access and use levels 
(including to information technology) are analysed.  

• Access to and use of information technology-related tools that support integrated decision-
making such as decision support systems or Geographical Information Systems. 

• Regional information and data needs are assessed including existing gaps and priorities in data 
and information identified. 

• Investment in improving the regional information management system is identified including 
the establishment or negotiation of a distributed regional information system incorporating 
monitoring and reporting tools and indicators.  

• Investment links to training, information systems, extension services and aligning R&D 
culture and operation are identified.  
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Criterion 9. Economic viability of savanna industries is improved at enterprise 
and industry scales 
Rationale  
Despite recent and rapid changes, the well-being of human populations in savanna regions is currently 
tied to the viability of traditional agricultural, pastoral and natural resource-based industries and 
increasingly important tourism and recreation industries (Holmes 1996). Long-term viability of pastoral 
enterprises in particular is considered a potentially important vehicle (and constraint) for the 
sustainable management of the natural resource base and social cohesion of many savannas regions 
(Stafford Smith et al. 2000; Whitehead et al. 2000). Walker, however, provides a valuable insight into 
defining what needs to be considered and understood as a broader definition of viability in the interests 
of recognising social sustainability outcomes—“that in many parts of the rangelands the issue is not 
how to increase production, but rather how people can remain on the land in a way that gives them a 
fulfilled life” (Walker 1996, p.11).  

Critically, economic viability in rangelands contexts must tolerate wide variations in outputs (as 
opposed to stable production over time) and be secondary to ecological resilience (Abel and Ryan 
1996, p. 5–6). A key strategy proposed for managing for the high variability of economic output is 
diversification (Abel and Ryan 1996). Diversification can occur at property and regional scales with 
enterprises linking to different input and output markets. Issues with diversification include 
complementarity of activities, finance, skills and training, policy support, social and cultural impacts, 
and the influence of property rights and conditions on uptake. A second key strategy for supporting 
viability in the rangelands is value-adding. Value-adding through establishing processing industries 
locally within the rangelands to extend on extractive industry (such as mining activities) would be 
expected to promote more complex local economies in which multiplier effects generate wealth and 
retain it locally, creating employment, and through economies of scale, better infrastructure and 
services (ANZECC and ARMCANZ 1999). 

Application notes 
Considerations should ensure that: 

• Farm financial and agro-economic data trends are analysed at regional and industry scales. 

• Key data sets might include farm cash income, family members working on farm, off-farm 
family income, profit at full equity, farm equity ratio, median income (region) and economic 
diversity (region), required living areas. 

• The plan promotes diversification and innovation, business management systems, QA and 
relevant accreditation systems as production options, supports ‘clean and green’ production 
and supply chain marketing focus. 

• Data on employment and income generating contribution of tourism (including Indigenous 
cultural tourism) and recreation industries are tabled or assessed.  

Criterion 10. Institutions are aligned with regional ESD planning and 
management priorities 
Rationale  
This criterion focuses on the extent to which regional institutions (organisations, agencies, R&D sector) 
conduct and prioritise their activity to be consistent with regionally identified ESD planning and 
management needs. It is also concerned with removing or lessoning the effects of legislative, policy or 
incompatible R&D as barriers to regional sustainability. Historically, poor institutional coordination 
and cross-agency support for plan implementation (as opposed to plan development) and has been the 
norm. Evidence of agreements or arrangements for collaborative action imply an awareness of the need 
for a coordinated approach, integrated outcomes and the respective efficiencies and benefits of 
organisational coordination (see Dale and Bellamy 1998; Margerum and Born 2000).  

The National Guidelines also outline an approach for addressing some of the existing institutional 
constraints regarding policy and legislation. It states the need for clear legislation and tenure 
mechanisms that are explicit about the roles and responsibilities of rangelands managers, including 
issues such as property rights and duty of care. Importantly, it also stresses the need for legislative and 
policy alignment with ESD principles and outcomes (ANZECC and ARMCANZ 1999). The crucial 
role of incentives, the development of market-based instruments and other measures to support a 
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transition to sustainable natural resource use as apart of the package of policy reform and re-alignment 
is also well supported (TS–CRC 2000; Stafford-Smith et al. 2000; NR&M, 2001). 

Application notes 
Considerations should ensure that: 

• There is awareness of (listing) other relevant regional and sub-regional planning activities and 
formal consideration of the functional relationships with these bodies. 

• The plan or investment plan is developed cooperatively by a range of regional stakeholders 
including participation of other regional planning agencies or organisations. 

• Clear agreements, arrangements or partnerships for collaborative action exist amongst 
stakeholders—presence of MoUs, MoAs or ‘regional handshakes’ are established between 
stakeholders / sectors for planning activities for collaboration on investment (NB: These may 
not be included in the actual planning documentation but may for part of the implementation 
arrangements or process. There should however, be some stated intent to develop these 
partnerships and possibly a proposed process for doing so, in the plan). 

• Communication, implementation or policy development protocols are proposed or developed.  

• There is evidence of in-kind or financial contributions to meeting shared regional priorities.  

• Cooperative projects / actions are developed. 

• Regional ESD priorities are clearly articulated in plan and where these are shared with other 
institutions. 

• Policy, legislative or other such barriers/ supports for sustainable natural resource management 
outcomes in the region are identified.  

• R&D institutions are considered as contributing stakeholders in the planning, investment and 
implementation phases. 

• There is support for developing and trialing cost-effective technologies at farm and catchment 
scales that support sustainable development. 

5.7 Catchment and river health criteria 

Criterion 11. Soil and water salinity levels are maintained or improved 
Rationale  
Changes to the Australian landscape have resulted in a widespread and rapidly growing salinity 
problem (NLWRA 2001). Salinity has implications for the socio-economic and ecological health of 
rural Australia. It is the major environmental degradation problem in southern Australia, with over 5.7 
million ha of land affected and 630 000 ha of native vegetation at risk. This area is expected to increase 
to 2 million ha over the next 50 years. Streams also are affected by salt, with up to 20 000 km of 
streams that could be affected by 2050. The main impact of increasing salinity at the farm-scale is the 
loss of production and income, salinisation of water storages, loss of vegetation cover, with associated 
decline in capital value of the land. These effects are magnified at the catchment and regional level, 
where there is substantial impact on the economy, the community and the environment (NLWRA 
2000). 

In the tropical savannas, the area affect by salinity is currently relatively small. Salinity is uncommon 
in areas with less than 600 mm rainfall, or in areas of high rainfall, more than 1500 mm (Tickell 1994; 
Thorburn et al. 2002). However, scientific evidence suggests that all the factors that contribute to 
salinity hazard in southern Australia also exist over large areas of the semi-arid zone of northern 
Australia (Shaw et al. 1994; Bui et al. 1996; Williams et al. 1997a; Bui 2000; Thorburn et al. 2002). 
Low rainfall limits recharge of groundwater regardless of rainfall, while high rainfall causes 
groundwater recharge and discharge rates to be high, with consequent leaching of salts from soils. 
However, the risk of increased soil, stream and groundwater salinity is potentially an important savanna 
health issue in several regions, especially the Fitzroy and Burdekin catchments of Queensland and the 
Ord Irrigation Area of the Kimberley, Western Australia. In Queensland, the NLWRA (2001b) 
estimates that 732 421 ha of the Fitzroy catchment and 476 886 ha of the Burdekin catchment will be 
potentially affected by salinity by 2050 under current land use conditions. Soil and groundwater 
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salinity is already occurring in the Burdekin catchment (Williams et al. 1997a). There is particular 
concern about the demonstrated strong link between clearing of deep-rooted tree cover, especially in 
recharge zones, and increased soil (land) and water (groundwater and surface) salinity in down-slope 
discharge areas (Thorburn et al. 2002). If saline groundwater rises to within approximately 1–2 m of 
the soil surface, soil may become saline due to evaporation of water and accumulation of salt on the 
surface (Thorburn et al. 2002). Sodic soils such as brigalow (A. harpophylla) and gidgee (A. cambagei) 
soils, are particularly at risk from increased salinity levels associated with clearing.  

In the Ord River Irrigation Area of the Kimberley, groundwater levels have been continuously rising 
since the beginning of irrigated agriculture in the 1960s. This is mainly due to leakage from the 
irrigation channel network, with the groundwater level within less than 2 m in some hydrological zones 
(Ali et al. 2002). Groundwater salinity is very high in some zones, mainly due to rising groundwater–
soil mineral–evaporation interactions, with concern increasing about rising salinity levels on plant life 
and soil health in the irrigation area.  

Soil and water salinity therefore, are important savanna health issues in the tropical savannas as 
pressures for broad-scale clearing and expansion of irrigated agriculture increase. However, the salinity 
impacts may take 20–100 years to occur. The tropical savanna presents opportunities to avoid and 
prevent the dryland salinity problems of southern Australia. However, once the salinisation process is 
under way, it is extremely difficult to slow, halt or reverse in order to protect land and water resources. 
Regional SNRM plans need to protect the landscape and prevent dryland, groundwater and stream 
salinity at the planning stage. This is far more effective than any attempts to solve the problem once it 
occurs. 

Application notes  
Assessment and analysis considerations: 

• Digitally mapped information is required on climate, geology, soils and topography plus 
vegetation cover and land use. Scale 1:250 000 or better at catchment scale. 

• Assessment and modelling of salinity hazard based on geology, soil attributes, vegetation 
cover and topography.  

• Assessment of current surface water salinity conditions, including recharge and discharge 
areas, and surface water quality. 

• Models of the risk/hazard of surface and groundwater salinity associates with broad-scale 
clearing. 

• Groundwater resource assessments and modelling. This should include assessment and models 
of the interaction of groundwater levels, groundwater quality, aquifer/soil descriptions 
(lithology, confined, unconfined, semi-confined), aquifer dimensions, sustainable yield 
assessments, bore locations, source of recharge to identify high hazard areas and priority 
management issues. 

• Sub-catchment scale assessment and analysis will require much more detailed information 
based on preferably 1:50 000 maps. 

Objectives and targets for consideration include: 
• Maintain soil and water salinity levels at close to baseline or current conditions. 

• Minimise risk of increasing salinity levels by maintaining minimum 30 per cent deep-rooted 
native vegetation cover at the sub-catchment and regional-scales.  

• Maintain the quality of groundwater. 

Criterion 12. No leakage from land use to other systems (water quality in 
streams and lakes is maintained) 
Rationale  
Australia is currently facing critical water quality problems in addition to salinity problems. These 
problems are expected to become more severe over the coming decades as our limited water resources 
come under increasing pressure from drought, pollution and over-extraction. Poor water quality affects 
the health of aquatic ecosystems, the survival of aquatic biota, the conditioning of benthic habitats, 
human health and recreation and crop health through irrigation water (Environment Australia 2002; 
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NLWRA 2002). Leakages from land use through movement to and down river systems sediment and 
nutrient movements, is a key SNRM issue in Australia (NLWRA 2002). Human land use, including 
irrigated agriculture and grazing, alters the physical, chemical and biological components of aquatic 
ecosystems. These components include: 

• physical: condition and stability of stream banks, sediment loads and in-stream woody debris; 

• chemical: nutrients (including nitrogen, phosphorous), organic carbon, pH, salinity or electro-
conductivity, toxic chemical and heavy metal contaminants; and 

• biological: aquatic biota (fish, insects, algae, plants and other organisms), blue-green algal 
blooms, and faecal coliforms from animals and humans. These biotic components collectively 
provide a direct measure of river ecosystem health. Unlike the abiotic physical and chemical 
measures. 

Compared to the streams and lakes of southern Australia, the majority of the waterways of the tropical 
savannas are in good condition (NLWRA 2001a). Water quality trend data in the tropical savannas is 
limited by the lack of monitoring sites with adequate long-term records. There is, however, a well-
recognised relationship between the water quality and the health of streams and lakes, the area of native 
vegetation cover and intensity of human land use within the catchment (Taylor et al. 2001). Land use 
intensification from agricultural development and improved pastures has important down-stream 
effects on river health (Hunter et al. 1995; White 2000). In extensive grazing systems, grazing pressure 
is often concentrated in the riparian zone, resulting in vegetation change, soil erosion and stream bank 
instability (Ash et al. 1997). Management recommendations to overcome this include fencing and 
pasture spelling. Fencing according to land type allows grazing distribution to be manipulated so that 
damage to more susceptible parts riparian areas can be minimised.  

The Great Barrier Reef lagoon acts as a sink for the many river estuaries of the central and north coast 
of Queensland. Catchment-scale impacts are evident on the estuaries at the mouth of the Burdekin and 
Fitzroy catchments and offshore on the Great Barrier Reef (Brodie 2000; Ludwig and Tongway 2002). 
Wind-driven longshore currents carry sediment in flood plumes north from the Burdekin River into the 
Great Barrier Reef lagoon system. As such, the lagoon system acts as a sink for many pollutants 
associated with on-shore human activities, threatening the long-term health of the reef (Eyre and 
Davies 1996). Little is known of the water quality in the northern and western areas of Queensland 
(Bloedel et al. 2000). In the Ord River catchment, the expansion of irrigated agriculture has the 
potential to have significant impacts on river and estuarine health in the region (White 2000). Nutrient 
loads and chemical contaminants are an important issue in the Ord Irrigation Area (Community of 
Kununurra 2000).  

Application notes  
Water quality targets, along with salinity, are required under the NAP, involving Commonwealth and 
State funding commitments over seven years. The Fitzroy, Burdekin and Ord River catchments are 
priority catchments of the NAP. Under the NAP and NHT2, regional SNRM plans need to specify 
targets for the maintenance and improvement of salinity and water quality in the catchment. The 
National Framework for Natural Resource Management (NRM) Standards and Targets outlines water 
quality issues for which targets are required and include salinity, nutrients and sediment/suspended 
solids, plus other water quality parameters depending on the condition of the catchment and the type of 
ecosystem (e.g. rivers upland, rivers lowland, wetlands, estuaries). 

Targets should be set for each management issue and include a range of scales and time frames 
(Environment Australia 2002). Targets can be: 

• Long-term visions or goals for the region that cannot be reached immediately but are needed 
to protect the environmental values of the stream or lake. 

• Resource condition targets that are specific, measurable and time-bound targets used to work 
towards the overall goal or vision for the water body in the medium term (10–20 years). 

• Management action targets that have a shorter time span (1–5 years) than the regional resource 
condition target. 

Recommended NAP indicators used to measure water quality, and upon which resource condition 
targets area based, include the following physical and chemical include: 

• dissolved oxygen. 
• pH. 
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• electrical conductivity (EC). 
• total nitrogen. 
• total phosphorous. 
• Pesticides. 
• heavy metals. 
• algal blooms. 
• sediment/suspended solids 

Biological indicators are used in biological assessments to monitor and assess the ecological health or 
condition of aquatic ecosystems, and include organisms such as insects, algae, fish, and plants that can 
provide information on the ecological condition of a water body. Biological indicators are useful 
because they monitor water quality ‘continuously’, integrate the effects of a range of contaminants, are 
sensitive to a wide range of habitat changes and pollutants, and represent the ‘end point’ of the system 
(Environment Australia 2002). 

Criterion 13. Physical structure and environmental flow regimes of streams are 
maintained 
Rationale  
River or aquatic ecosystem health also is related to the environmental flow regimes of the river system. 
The ‘normal’ environmental flow regime encompasses variations over hundreds of years, such as flood 
and drought cycles driven by long-term climatic variations. The environmental flow regime determines 
the broad types of ecosystems a river will support. The biota of Australian rivers are well adapted to 
hydrological variability (e.g. Boulton and Brock 1999), while the ecological integrity of many river 
systems depends on flooding over the floodplain as well as substantial drought periods (NLWRA 
2002). Flow is considered the fundamental driver of pattern and process in river systems (Walker et al. 
1995), affecting aquatic biota at both the local habitat and catchment scale (e.g. Stanzner and Higler 
1986; Kingsford 1995; Power et al. 1996; Puckridge et al. 1998). While surface water flows in 
Australian streams were historically affected by seasonal rainfall and temperature conditions, recent 
hydrological disturbances typically result from river regulation and/or substantial flow diversion or 
extraction for irrigated agriculture, and/or human water consumption. Critical factors are the design, 
construction and operation of water supply infrastructure such as dams, weirs and other impoundments. 
These in-stream infrastructures can have a substantial impact on aquatic biota and ecosystems 
(Puckridge et al. 1998; White 2000; NLWRA 2002). 

Compared to southern Australia, most rivers of northern Australia are unregulated (diversions occur, 
but flows are not regulated) (NLWRA 2002). However, several larger river systems including the 
Fitrzoy–Dawson, Burdekin and Ord River systems are regulated for the extraction of irrigation water 
for agriculture (Taylor et al. 2001; NLWRA 2002). The expansion of large irrigated agriculture in other 
northern Australian rivers would have similar impacts on environmental flows, with important long-
term consequences for river ecosystem health. Water harvesting schemes that divert or harvest overland 
flows also have important consequences for river health as they reduce the volume of water entering 
the river system.  

Further, the land use practices have a major influence on the landscape water balance and catchment 
hydrology. Rainfall infiltration rates are governed by topography, type and extent of vegetation cover, 
and soil type and condition. Hydrological changes in the intensive land use zone of Queensland is 
mainly due to clearing of native vegetation; extensive disruption of flow paths by land levelling; farm 
banks; and contour banks. Changes in the extensive land use zone are largely due to the cumulative 
impact of total grazing pressures on soil surfaces and consequently infiltration and run-off (NLWRA 
2001). 

NRM plans which propose land use intensification and agricultural development have the potential to 
negatively impact on the health of river systems in the tropical savannas. Critical factors include 
reductions in environmental flows associated with increased water within-stream harvesting and 
storage or the extraction or diversion of overland flows. Less obvious land use practices, such as 
overgrazing and broad-scale tree clearing also need to be assessed as they can lead to increased 
landscape stress and cumulatively impact on hydrological flow regimes. 
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Application notes  
Assessment and analysis considerations: 

• Assessment and monitoring of medium to long-term trends in environmental flows in streams 
and lakes. 

• Comprehensive assessment and analysis/modelling of the environmental/ecological 
consequences of decline in environmental flows associated with increased water extraction. 

• Assessment and monitoring of source and rates of water harvesting. 

• Understanding overall landscape health in the catchment including proportion of native 
vegetation remaining, rate of clearing, grazing pressure, and surface soil condition. 

Changes in structural indicators of river health to monitor: 
• channel habitat types and dimensions; 

• extent and condition of riparian vegetation; 

• number of dams, barrages and weirs; and 

• land development schemes including land levelling, wetland draining, levee bank 
construction, and off-stream water storages which harvest overland flows.  

Targets and thresholds to consider: 
• Adopt water resource allocation plans, based on sound environmental information, with the 

goal of maintaining or improving environmental flows. 

• Maintain or improve key landscape health indicators including proportion of native vegetation 
cover, extend of cultivated land, soil compaction and ground-layer vegetation cover. 

• Implement water pricing strategies to ensure water is used efficiently and environmental costs 
are minimised. 

Criterion 14. Groundwater levels are maintained 
Rationale  
Groundwater is water that occurs beneath the surface of the earth. It is available over most of Australia 
and in many parts of the country, especially in arid and semi-arid inland areas, is of critical importance 
because it is used for both domestic, grazing and irrigation use. In general, groundwater resources are 
not as well defined and their management is not as advanced or sophisticated as surface-water 
management (NLWRA 2000b). Although the concept of sustainable yield has been agreed for 
groundwater, there is no agreement to date as to a common basis for calculating sustainable yield. 
However, the demand for groundwater use continues to increase, with a 45 per cent increase in 
Queensland, 97 per cent increase in the Northern Territory, and 205 per cent increase in Western 
Australia from 1983–84 to 1996–97. 

Some systems such as the Great Artesian Basin are under stress from over-use of groundwater 
resources, while others such as the Ord Irrigation Area are faced with the problem of rising water tables 
due to seepage of irrigation water into the water table. The Burdekin Delta and Bowen Basin 
(Queensland) also are important sources of groundwater for irrigation. However, the quality of 
groundwater in these systems is declining due to intrusion of seawater as result of declining 
groundwater levels (Queensland Department of Natural Resources and Mines 2002). Other 
groundwater systems, such as the Daly River Basin in the Northern Territory are in relatively good 
condition (Cook et al. 1998), where there is a clear recognition within government of the importance of 
groundwater dependent ecosystems. However, the active requirement for determining and 
environmental water provision has not yet been made.  

The groundwater of the Great Artesian Basin, as with other groundwater resources, is a finite resource. 
Over the last 80 to 100 years, the rate of extraction has declined from 2000 ML/day from 1500 free 
flowing bores in 1915 to around 1200 ML/day from 3100 bores in 1995 (Habermehl 1996; Noble et al. 
1998). At this rate, the remaining supplies of free flowing surface waters may only last a few decades. 
However, present wastage is more than 80 per cent. There is a critical need for a major new assessment 
of safe extraction levels to ensure a much longer life for the resource. The change from open, 
inefficient bore drains to piped distributed systems could almost eliminate the wastage of waters. 
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Endesbee (1999) argues that dry bores represent the end-phase in the permanent destruction of the 
aquifer, with little prospect of long-term supply by using pumps to lift water from a dry bore, as the 
lowering of the water pressure at the pump intake would lead to final closure of the fissures. The dry 
bores appear to be aggregated in certain areas. These areas now form a break in the continuity of the 
aquifer. However, much of the rehabilitation to date has been poorly coordinated, and there is a need 
for strategic capping of specific bores to establish stronger groundwater pressures in declining areas. A 
significant portion of the recharge occurs in the north-east zone dominated by the Desert Uplands 
bioregion. Clearing of native vegetation in the Desert Uplands has the potential to impact on 
percolation through the soil matrix, with important long-term consequences for the rate of recharge of 
Basin aquifers (Noble et al. 1998).  

Many important socio-economic, cultural and biodiversity values are dependent on access to 
groundwater in the tropical savannas. Bore water is the major source of water for the extensive grazing 
industry of the tropical savannas. For example, almost 90 per cent of water for stock in the Mitchell 
Grass Downs bioregion comes from groundwater. Decline in groundwater levels though wastage and 
over-utilisation increases the cost of water extraction, and hence production. Water quality is an 
important issue in some areas. For example, groundwater salinity levels are rising in the Winton–
MacKunda sub-artesian formation of Queensland, where the water table is lowering due to over-use. 
Many rural communities depend on quality groundwater for domestic supplies. Decline in the quality 
or flow rate of groundwater has important health and economic consequences for these communities. In 
the Great Artesian Basin, the decline in Basin groundwater levels has important direct consequences 
for the unique and often endemic biota associated with mound springs and wetlands, which are 
dependent on free-flowing artesian water (Noble et al. 1998). 

Application notes 
Assessment and analysis considerations: 

• Assessment of groundwater levels and trends including rate of recharge. 

• Assessment of the number of free-flowing and capped bores. 

• Assessment of the number and distribution of dry bores. 

• Assessment of the quality of groundwater. 

• Assessment of the condition and trend of ecosystems dependent on groundwater (e.g. mound 
springs). 

Targets and thresholds to consider: 
• Maintain or improve groundwater levels across the management basin. 

• Ensure that a high proportion of bores capped (e.g. more than 90 per cent). 

• Maintain or improve the quality of groundwater. 

5.8 Carbon criteria 

Criterion 15. Above and below ground carbon stocks are maintained  
Rationale  
Climate change is an important global issue, but is yet to be recognised as a priority issue by many 
savanna users (McKeon et al. 1998). Its potential importance, however, can be assessed through its 
effects on economic viability and ecological sustainability, including biodiversity, in northern Australia 
(Hughes et al. 1996; McKeon et al. 1998). Global greenhouse gases have been roughly in equilibrium 
in pre-industrial times. However, global CO2 levels have risen from 280 (parts per million volume or 
ppmv) to 368 ppmv in 2000. Atmospheric concentrations of methane and nitrous oxide also have 
increased by more than 100 per cent and 16 per cent respectively during this period. This overall 
increase of 31.4 per cent is the result of fossil fuel burning and land use change. Greenhouse gases 
absorb energy radiated from the earth’s surface, and hence influence temperature at the earth’s surface.  

Observed climate change records indicate that Australia’s continental average temperatures have 
increased by about 0.7oC from 1910–1999 (CSIRO 2001). Most of this increase has occurred since 
1950. Climate predictions forecast 1.0–6.0oC increase in temperatures across Australia by 2070, 
depending on the effectiveness of greenhouse abatement measures (CSIRO 2001; Henry et al. 2002). 
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For the pastoral-cropping zone of Queensland, annual minimum temperatures have increased by 1.0oC, 
winter minimum temperatures by 1.2 oC, and summer minimum temperatures by 0.7 oC from 1950 to 
1998. May minimum temperatures increased by 2.8 oC for the same period (McKeon et al. 1998). In 
north-west Australia, the greatest potential warming occurs in summer. Historic rainfall trends are more 
difficult to predict. While rainfall predictions have a lower confidence interval, predictions for 
Queensland indicate a –35 per cent to 10 per cent change in rainfall, with increased evapotranspiration 
and rainfall intensity. In the tropical regions of northern Australia, rainfall predictions indicate wetter 
autumn conditions in the range of –5 per cent to +10 per cent by 2030 and –10 per cent to +35 per cent 
by 2070.  

Vegetation and soils play an important part in the global carbon budget, with a large naturally 
occurring exchange of CO2 between the land, the oceans and the atmosphere (Henry et al. 2002). Major 
factors causing changes in carbon stocks in the tropical savannas are land cover change through 
clearing, and grazing pressure. Native forests and woodlands are large sinks of CO2. However, land use 
and land use change affect the amount of carbon stored in the soil and vegetation. Estimates of 
greenhouse gas emissions associated with clearing currently have a high rate of uncertainty, but is 
reported to be a major contributor to Australia’s greenhouse emissions. In Queensland, clearing of 
native forests and woodlands is estimated to have resulted in 54.5 Mt CO2 emitted in 1999. Thickening 
of woody vegetation in grazed woodlands also represents large carbon fluxes (Henry et al. 2002). In 
addition, in the degraded grazing lands of northern Australia, adoption of reduced stocking rates has 
been estimated to have the potential to increase carbon sequestration in the top 10 cm of soil by 0.24 
tonnes of carbon per hectare per annum—a total of 315 Mt carbon over 30 years (Bolin and Sukumar 
2000; Henry et al. 2002). While Australia is not currently a signatory to the Kyoto Protocol, a future 
decision to ratify the agreement of domestic commitments on greenhouse may in the future have an 
important impact on clearing of native vegetation and grazing management in the tropical savannas. 

Application notes  
Assessment and analysis considerations:  

• Develop an inventory of carbon stocks in the region based on satellite (preferably Landsat 
Thematic Mapper) estimates of Foliage Projective Cover (FPC) and basal area. 

• Estimate above-ground woody biomass based on basal area of woody plants. 

• Estimate below-ground woody biomass based on basal area of woody plants. 

• Assess risk of land degradation from excessive grazing pressure, and resulting changes in soil 
carbon stocks.  

Objectives and targets to consider include regional SNRM plans seeking to maintain carbon stocks by: 
• Reducing the rate of clearing of forests and woodlands for non-forest use. 

• Protecting and enhancing soil carbon stocks through management to reverse deteriorating land 
condition and protect against future land degradation. 

• Increase in standing biomass through regeneration on previously cleared areas. 

5.9  Biodiversity criteria  

Criterion16. Progress towards a comprehensive, adequate and representative 
reserve system 
Rationale 
Compared to southern Australia and other world savanna ecosystems, the tropical savannas of northern 
Australian remain relatively intact, largely free of intensive human settlement and agricultural 
development. Regions such as Cape York Peninsula, Gulf Plains, Top End Coastal and the Northern 
and Central Kimberley bioregions are remote from and largely undisturbed by the impacts and 
influence of modern technological society, and are recognised for their wilderness values (Mackey et 
al. 1998). Despite this remoteness, however, modern technological disturbances (especially broadacre 
cropping and improved pastures) are starting to impact on the region’s biodiversity values. A 
comprehensive, adequate and representative reserve system is critical to conserving biodiversity at a 
bioregional scale. A reserve system aims to protect a representative sample of a region’s ecosystems 
(and their associated wilderness and biodiversity values) in perpetuity from external land use pressures.  
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The monsoonal regions tropical savannas are internationally recognised for their protected areas with 
National Park icons such as Kakadu and the Bungle Bungle (Purnululu). However, while bioregions 
with higher wilderness values such as the Top End Coastal, Cape York Peninsula and North Kimberley 
have over 10 per cent of their land area in reserves, the extensive grazing lands of the Gulf Falls, 
Mitchell Grass Downs and Desert Uplands bioregions have less than 1 per cent of their land area 
protected, while the Central Arnhem has no reserves (Thackway and Creswell 1995). Further, the 
reserve system in most bioregions does not comprise a comprehensive sample of the diversity of 
ecosystems and landscapes. Very often, the most extensive landscapes and ecosystems are not 
protected, especially if they occur on productive land where production values dominate and 
competition for human land use is most intense.  

Localised endemic ecosystems/communities and highly sensitive vegetation communities and 
landscape elements such as mound springs may need specific protection, both within and outside 
reserve system. Mound springs fed by the Great Artesian Basin are home to a diverse array of unique 
and aquatic invertebrates, snails, fish species, plants, birds and terrestrial animals in an otherwise 
barren landscape (e.g. Fensham 1998). Mound springs are geomorphic formations rained above the 
surrounding land surface formed by a deposit of minerals and sediment brought up from artesian 
aquifers or confining beds by water at certain natural discharge points. Wetlands are key biodiversity 
elements in the tropical savannas, and are highly sensitive to grazing impacts and biological invasions. 
It is important that the full complement of wetland ecosystems, especially those listed as being of 
international importance under the Ramsar Convention on Wetlands, be adequately protected from 
these exogenous disturbance processes such as grazing pressure and invasion by exotic weed species. 

Application notes 
Assessment and analysis considerations: 

• Map existing reserve systems and regional ecosystems, including wetlands and endemic 
ecosystems. 

• Conduct gap and bias analysis of comprehensiveness, adequacy and representativeness of 
existing reserve system. 

• Ensure plan aims to achieve representation of all ecosystem types in protected categories as 
defined by IUCN, with >10 per cent of the pre-1750 area protected for each IBRA bioregion. 

• Adequately protect critical habitats such as endemic communities and highly sensitive 
ecosystems such as mound springs. 

• Group wetlands represented in protected areas according to international (RAMSAR), national 
and regional significance. 

• Protect wetlands listed under RAMSAR at a high level (e.g. more than 80 per cent of 
protection). 

Criterion 17. Landscape structure and complexity are maintained 
Rationale  
Intact, structurally complex and compositionally diverse landscapes are recognised as being better able 
to support their native biota than extensively cleared, fragmented landscapes (Forman 1995; McIntyre 
and Hobbs 1999). Compared to southern Australia, the landscapes of the tropical savannas remain 
relatively intact. However, clearing pressures, especially in Queensland, are transforming many 
savanna landscapes. For example, more than 6.5 million ha or almost 50 per cent Brigalow Belt North 
bioregion of Queensland has been cleared, while the Desert Uplands is currently being cleared at an 
annual rate of one per cent (NLWRA 2001; Wilson et al. 2002). 

Land use change and land use intensification pressures are increasing in other savanna regions as 
pressures for tree crops, irrigated agriculture and horticulture increase. In the Top End Coastal, Sturt 
Plateau and Daly Basin bioregions of the Northern Territory, approximately 0.60 M ha of native 
vegetation has been cleared, mainly for tree crops and mixed horticultural crops (Whitehead et al. 
2001). This has resulted in the loss of native a broad range of native species (e.g. magpie geese, flying 
foxes, rodents, herbivorous insects) being treated as pests, and hence targeted for population reduction. 
In the East Kimberley of Western Australia, over 14 000 ha of native ecosystems on fertile alluvial and 
clay soils have been cleared for the Ord Irrigation Area Stage 1.  
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The processes of habitat loss and fragmentation are major drivers of the decline in fauna populations in 
southern Australia (Reid 1999, 2000; Ford et al. 2001) and also in Queensland (McAlpine et al. 2002a). 
However, there is considerable variation among species in their response to habitat loss and 
fragmentation. ‘Increaser’ species are often habitat generalists or species that are better able to utilise 
the modified habitat resources of the surrounding matrix. This is at the expense of ‘decreaser’ species 
such as interior-dwelling birds that are sensitive to edge and matrix effects, or species with large home 
ranges such as raptors and large owls, which feed on native birds and mammals particularly at risk 
from habitat loss (Reid 1999, 2000; Ford et al. 2001). As a general principle, species diversity and 
abundance will be higher in large, connected, structurally complex, native vegetation patches, which 
are better able to provide core habitat and cover from predation for most vertebrates and invertebrate 
fauna, especially those that are habitat specialists and require continuous habitat (Forman 1995). This 
principle, however, is conditional on the hostility of the surrounding matrix (Wiens 1994; McAlpine et 
al. 2002b), and the connectivity with neighbouring patches. 

In Queensland, habitat loss and fragmentation associated with clearing targets the more productive 
ecosystems, replacing them with exotic crops and pastures such as buffel grass (Cenchrus ciliaris). 
With excessive clearing, large contiguous areas of native vegetation are broken up, often into small, 
linear remnants with sharpened boundaries, which contrast with the surrounding agricultural and 
grazing matrix. Improved pastures and cropping represent permanent loss and conversion of native 
ecosystems. They have low habitat value to the majority of regional biota, and are an important source 
of biological invasions (e.g. buffel grass, exotic legumes). Cropping also represents permanent barriers 
to movement for most native biota. The structural complexity of remnants is particularly important for 
ground-dwelling fauna such as reptiles. Recent studies in central Queensland (D. Hannah cited in 
McAlpine et al. 2002) identified that the critical requirements for many reptiles are microhabitat 
structure such as the abundance of fallen logs. Fallen timber is an obvious consequence of clearing and 
can provide effective habitat for reptiles in cleared paddocks. These habitat resources are only of short-
term value as they eventually succumb to decay or fire.  

Ecosystem processes also are greatly impaired by landscape fragmentation associated with clearing. 
This includes increased external influences through changes in fluxes of radiation, water, wind and 
nutrients (e.g. Saunders et al. 1991; Hobbs 1993). In central Queensland, Fairfax and Fensham (2000) 
observed that remnants in the proximity of improved pasture are particularly prone to exotic weed 
invasions such as buffel grass and predict a loss of floristic diversity (see also Ludwig and Tongway 
2002). Eastern grey kangaroos (Micropus giganteus) and common wallaroos (M. robustus) also favour 
linear habitats, adding to the grazing pressure of domestic stock on the condition of remnants and 
surrounding pastures (McAlpine et al. 1999). Clearing pressures on monsoonal rainforest and savanna 
woodlands for horticulture have potential major consequences for biodiversity, leading to localised loss 
of and fragmentation of habitat, and decline in many plant and animal species. For example, clearing of 
Top End eucalypt woodland species such as Darwin Woollybutt and Darwin stringybark, and Grevillea 
pteridifolia, provides an important food source for nectar feeding birds such as lorikeets and 
honeyeaters, and also flying foxes (Franklin and Noske 1999; Woinarski et al. 2000a).  

Application notes 
Assessment and analysis considerations: 

• Classify recent maps of landscape structure according to land cover (e.g. SLATS land cover 
data in Queensland, which is classified in forest, woodland, cleared, cropping etc). 

• Assess and analyse the level of habitat loss and fragmentation in the region, including the 
proportion native vegetation remaining, mean patch size, number of large patches (more than 
1000 ha), total length of edge habitat, riparian vegetation and landscape connectivity. 

Objectives, targets and thresholds to consider: 
• Intact bioregions with more than 90 per cent native vegetation remaining (e.g. Cape York) and 

preferably no clearing. 

• Fragmented bioregions with 40–60 per cent native vegetation remaining such as the Brigalow 
Belt North; minimum threshold more than 30 per cent, preferably no clearing below 50 per 
cent. 

• Large patches of core habitat intact.  

• Mean patch size constant or increasing compared to current baseline levels. 
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• Edge habitat constant or decreasing compared to current baseline levels. 

• Improved pastures and cropping—maximum 30 per cent in fragmented landscapes, maximum 
10 per cent for intact landscapes. 

Criterion 18. Ecosystem diversity and integrity are maintained 
Rationale  
Ecosystem diversity is recognised as an important component of biological diversity, and is a key 
biodiversity criterion under the Montreal Process (Commonwealth of Australia 1998). Tropical savanna 
ecosystems range from treeless Mitchell Grasslands at one end of the continuum to monsoonal 
rainforest with a high diversity of life forms and plant species (e.g. Pandanus spp. and Ficus spp). Most 
ecosystems rely on the balance between grasses and trees for continued function (McIvor et al. 1994). 
This balance is achieved through trees and grasses competing for soil nutrients and moisture, resources 
that vary significantly in time and space. Selective removal of either component can have significant 
effects on the other component. Human alterations to the landscape such as excessive grazing pressure, 
clearing and suppression of fire can have varying effects on the ecological functioning of the ecosystem 
and its resilience.  

Clearing destroys or modifies wooded savanna ecosystems, replacing them with exotic pastures or 
crops (McAlpine et al. 2002a). While clearing usually targets forest and woodland ecosystems (see 
Criterion 17), native grasslands also can be affected. Compared to southern Australia where the 
majority of native grasslands have been replaced by cereal crops and introduced grasses, most tropical 
savanna grasslands have not been ploughed (cultivated for crops) or fertilised. In Central Queensland, 
however, ploughing for crops and improved pastures is impacting on grassland ecosystems such as 
Queensland bluegrass (Dichanthium sericeum). It is important, therefore, to ensure SNRM plans do not 
reduce and fragment native ecosystems (both forest, woodland and grassland) to a level where their 
long-term viability is at risk.  

Fire is recognised as an intrinsic component of tropical savanna ecosystems, and a major process 
shaping savanna biodiversity. This significance arises from the extensive and frequent nature of fires 
(Braithwaite and Estbergs 1995), and the use of fire as a dominant tool for ecosystem management 
within Australian savannas (Orgeas and Andersen 2001). Over the last 150 years, changes in fire 
regimes associated with pastoralism and the halting of Indigenous burning regimes have contributing to 
an apparent increase of uncontrolled, high intensity, late dry season fires (Russell-Smith 1995; 
Williams et al. 1997b). For example, currently, about 50–60 per cent of the tropical savanna landscapes 
of the Northern Territory are burnt each year by fires lit for a variety of management purposes 
(Williams et al. 1997b). In the arid savannas, fires are less frequent because of much slower 
accumulation of fuel and a deliberate policy of fire prevention to protect valuable pasture resources 
(Whitehead et al. 2001). Altered fire regimes also pose a major threat to fire-sensitive savanna 
ecosystems such as Callitris forests and monsoonal vine forests (Williams et al. 1999; Liedloff et al. 
2001). In Central Queensland, fire-sensitive brigalow and softwood-vine remnant ecosystems are 
particularly at risk from frequent, intense fires. This highlights the strong interaction effect between 
threatening processes, in this case clearing and fire. Regional fire management strategies, therefore, 
should adequately take into account the risk of fire to ecosystems so as to ensure their long-term health.  

Excessive grazing pressure is a major threat to the condition and integrity of savanna ecosystems. As 
pastoralism occupies the majority of land in the tropical savannas, much focus is being placed on the 
effect that pastoral activities are having on the integrity and productivity of savanna ecosystems (Ash et 
al. 1992). Grazing pressure is often concentrated around watering points and in riparian landscapes, 
altering the structure and composition of riparian ecosystems and negatively impacting on their long-
term health (see Criterion 21). Large rivers dissect the extensive tropical savannas, with relatively 
permanent waters, contrasting vegetation (e.g. monsoonal rainforest), and diverse floristic elements. 
Riparian ecosystems appears to be in good condition, although riparian strips are a foci for much of the 
development of northern Australia, offering comparatively fertile soils and water for agriculture, and 
shade and water for cattle (Woinarski et al. 2000b). Finally, barrages, dams and weirs disrupt 
environmental flow regimes and change the health of aquatic ecosystems (sensu Kingsford 1995).  

A major issue in the tropical savannas is the invasion of exotic species (see Criterion 22 for detailed 
explanation), and the thickening of woody species or tree thickening. The latter relates to invasion by 
woody species, and poses a considerable threat to ecosystem integrity due to significant reduction in 
understorey growth and changes in species composition (Burrows et al. 1990; Scanlan et al. 1991). 
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Regular burning and reduction in excessive grazing pressure are the main management actions for 
controlling the thickening process (Gardener et al. 1990; Ash et al. 1992; 1997). 

Application notes 
Assessment and analysis considerations: 

• Mapping of regional ecosystems at scale of 1:250 000 or better. 

• Assessment of the conservation status compared to original or pre-clearing extent. 

• Assessment and analysis of condition of grazing and fire sensitive regional ecosystems such as 
riparian areas and monsoonal vine forests. 

• Special attention should also be given to native grassland ecosystems and changes in tree-
grass ratio. 

• Comprehensive assessment of pasture composition and structure (cover) by land systems 
within the region. This should include desirable grass species, and the level of pasture 
deterioration and degradation. 

• Distribution, density and rate of spread of exotic weed species. 

Targets and thresholds to consider: 
• No ecosystem should become endangered or threatened as a result of a SNRM planning 

action. 

• Intact landscapes: no regional ecosystem should be cleared to below 90 per cent retention 
threshold. 

• Fragmented landscapes: no regional ecosystem should be cleared below 30 per cent retention 
threshold. 

• SNRM planning actions should not negatively impact on riparian ecosystems, which are 
sensitive habitats and require protection from exogenous disturbances associated with grazing, 
clearing and draining. 

• Need to assess area of vegetation burnt, by frequency and intensity and vegetation/ecosystem 
type. 

• Maintain safe grazing levels to ensure native grassland ecosystems maintain key functions and 
do loose their integrity.  

Criterion 19. Species diversity is maintained 
Rationale  
The tropical savannas have a rich diversity of vertebrate and invertebrate fauna, as well as herbaceous, 
woody and vascular plant species. It is important that all fauna and flora populations are maintained as 
viable populations and not forced into local or regional extinction. This requires managing key 
threatening processes to species diversity and their interaction. Excessive grazing pressure and altered 
fire regimes may have a profound or fatal to some wildlife communities (Whitehead et al. 2001). It is 
commonly recognised that excessive grazing pressure has produced extensive deterioration and 
degradation of savanna ecosystems (e.g. Tothill and Gillies 1992). However, it is not fully appreciated 
by many landholders and rangeland scientists that grazing impacts have and continue to exert 
significant impacts on savanna biodiversity as well as on savanna productivity. For example, Franklin 
(1999) reported that of the 69 granivorous bird species recorded in the tropical savannas, nine species 
had declined in abundance and three habitat generalist species have increased in abundance. The 
paradise parrot (Psephotus pulcherrimus) has suffered significant range contraction and is probably 
extinct, while the golden-shouldered parrot (Psephotus chrysoptergius) has undoubtedly declined and is 
now critically endangered. The Gouldian finch (Erythrura gouldiae) is also rated as endangered, with 
pigeons and doves, followed by finches and parrots, the most affected families. Altered fire regimes, 
coupled with excessive grazing pressure, are the major causes of these declines (Franklin 1999).  

Nectar-producing plants are unusually prominent in northern Australia, providing an important food 
source for nectar feeding birds such as lorikeets (Psittacidae) and honeyeaters (Meliphagidae), and also 
flying-foxes (Pteropodidae) (Franklin and Noske 1999; Woinarski et al. 2000a). In turn, nectarivores 
play an important role in pollinating native plants. However, intense late season fires that affect tree 
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vigour and health, coupled with clearing pressures, are negatively impacting on nectarivorous bird 
species in the monsoonal savannas. Fire and clearing also are impacting on frugivorous birds (Price et 
al. 1999). Statistical regression models predict that even relatively minor decreases in regional 
monsoonal rainforest remnants can greatly reduce the occurrence of frugivorous birds. If frugivorous 
birds decline or disappear locally, flow-on negative affects on rainforest plant species such as increased 
inbreeding, reduced recruitment near parent trees, and an inability to recolonise fragments following 
local extinction would be expected. A study of riparian ecosystems by Woinarski et al. (2000b) indicate 
that bird fauna of riparian areas is distinct from that of surrounding savannas, especially in lower 
rainfall areas. Riparian fauna assemblages are loosely structured, with most species having 
idiosyncratic distributions. 

In contrast to arid Australia (see Lunney 2001), the mammal fauna of the tropical savannas have 
favoured reasonably well (Woinarski 2000; Woinarski et al. 2001). However, recent evidence suggests 
that absences or declines of many mammal species in the Kimberley, Victoria River District, Arnhem 
Land and Cape York. Three rodent species appear to be declining (Mesembriomys macrurus, Rattus 
tunneyi and Conilurus penicillatus), while trends in small–medium sized mammal fauna, in general, are 
obscured by very limited historical data. Recent surveys in the Gulf region indicate a dichotomy in 
mammal status between the grazed lowlands and the ungrazed rocky uplands, suggesting almost a 
complete loss of terrestrial vertebrates in the lowlands, while relatively intact small mammal 
communities remain in the latter (Trainor et al. 2000).  

Pastoralism has significantly changed the distribution of water resources in savanna landscapes, with 
important consequences for species diversity (Landsberg and Gillieson 1995). Ludwig et al. (1999b) 
studied found that both plant diversity and vegetation cover in the Victoria River District, along with 
the diversity of grasshopper species, increased away from water points before levelling off at 1-2 km. 
However, ant species showed a more varied response, with total ant species diversity remaining 
relatively constant, although less common and less abundant ant species did decline (Hoffman 2000). 
Other studies indicate that grasshopper assemblages vary systematically with grazing disturbance 
(Andersen et al. 2001), while Andersen and Muller (2000) observed a marked reduction in ant 
abundance in the absence of fire, and declines in spiders, homopterans and silverfish under late fires. 
Finally, exotic predators such as the feral cat and foxes are major threatening processes to Australia's 
fauna populations. While both these species eat a broad range of invertebrate, reptile, mammal and bird 
prey, their main conservation impacts have been on medium-sized terrestrial mammals such as 
bandicoots, small macropods and large rodents (Whitehead et al. 2001). The cane toad Bufo marinus is 
spreading into the monsoonal wetlands of the Northern Territory, and is toxic to potential predators, 
voracious consumer of invertebrate and small vertebrate fauna, potentially causing local declines and 
possible local extinctions in some species (Burnett 1997; Whitehead et al. 2001). 

Application notes  
Assess and analyse trends in key fauna groups including: 

• Ground-dwelling vertebrate and invertebrate fauna are dependent on adequate perennial grass 
and ground cover to provide shelter and food. Loss of cover results in reduced food supply for 
taxa such as granivorous birds, ground-dwelling mammals and reptiles, reducing habitat 
quantity and quality, and exposing species to increased risk of predation. 

• Frugivorous and nectarivorous bird species dependent on fruits and nectar of monsoonal 
rainforest and eucalypt ecosystems. 

• Arboreal marsupials such as the koala, possums and gliders dependent on tree cover and 
hollows. 

• Invertebrate species such as grasshoppers, ants and termites. 

• Density, distribution and rate of spread of exotic species such as feral cats, foxes and cane 
toads. 

Targets and thresholds to consider: 
• No increase in the number of endangered species. 

• Number of recovery plans in place. 

• No net reduction in species distribution and abundance or more common fauna and flora 
species. 
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Special attention needs to be given to rare and threatened species; however, it is equally important that 
relatively common species are not forced into decline and ultimate local and regional extinction. 
Regional SNRM plans should develop strategies and actions to ensure long-term conservation of the 
rich diversity of savanna fauna and flora through the safe management of grazing pressure (see soil and 
pasture productivity indicators). 

Criterion 20. Ecosystem integrity is maintained 
Rationale  
Ecosystem integrity may be threatened through the invasion of weeds into an ecosystem, which results 
in significant alteration to the structure and function of that ecosystem (Grice et al. 2000). A major 
issue in regards to biological invasion in the tropical savannas of Australia is the invasion of woody 
species or tree thickening. The most important weeds of native grazing lands tend to be woody species. 
The imbalance of woody and herbaceous plants related to invasion by woody species poses a 
considerable threat to landscape productivity due to significant reduction in understorey growth, 
changes in species composition (Burrows et al. 1990; Scanlan et al. 1991) and interference with 
property management activities. Weeds are capable of creating significant alterations to an ecosystem 
as they capture a large proportion of the resources including light, water and nutrients making them 
unavailable to other plants within the ecosystem they are invading (Grice et al. 2000). The actual 
causes of the invasion of savannas by woody weeds are not known. Although it has been recognised 
that the main changes influencing weed invasion, particularly of undesirable natives, are often due to 
removal of competition by disturbances to the ecosystem such as changes in fire regime and excessive 
grazing pressure (Burrows et al. 1990; Williams et al. 1997). Excessive grazing pressure can increase 
the risk of invasion by shrubs and woody weeds, through reducing fuel loads, which prevents regular 
burning and by reducing competition from perennial grasses (Gardener et al. 1990; Ash et al. 1992; 
1997).  

Other significant invasions within the tropical savannas occur from environmental weeds. These weeds 
are so named as they cause modifications to indigenous biodiversity and create significant alterations to 
structure and function of ecosystems that are primarily meant for conservation purposes. The presence 
of environmental weeds within areas conserved for conservation and other areas of native vegetation 
may seriously undermine the conservation significance of these ecosystems. An example of a prolific 
environmental weed within northern Australia is rubber vine (Cryptopstegia grandiflora), which 
severely threatens the integrity of riparian ecosystems. Research on the impacts of environmental 
weeds on natural ecosystems is relatively minimal compared to the potential modifications these weeds 
can make to our natural ecosystems. Additionally, it has been recognised that the gap in research may 
be even greater in northern Australia than it is in the south. 

Feral herbivores also pose a major threat to savanna biodiversity. Feral horses (Equus cabullus) and 
donkeys (E. asinus) are abundant in the Cape York Peninsula, Channel Country, Gulf Plains, Gulf Falls 
and Uplands, Sturt Platueau, Ord–Victoria, Central Kimberley and Dampier Land bioregions of the 
tropical savannas (Whitehead et al. 2001). Both species may deplete and foul waterholes, contribute to 
localised erosion, damage vegetation and alter floristic composition, and disperse weed species. Their 
impact during drought may be particularly significant. Feral cattle (Bos taurus and B. indicus) are also 
widespread, although numbers have been significantly reduced as part of the Brucellosis and 
Tuberculosis Eradication Campaign across northern Australia. Feral water buffalo (Bubalus bubalis) 
have caused substantial environmental impacts in the Pine Creek-Arnhem, Central Arnhem and Top 
End Coastal bioregions of the Northern Territory. Widespread and abundant populations of feral pigs, 
(Sus scrofa), also have caused considerable environmental damage and loss of local wildlife and plant 
species to preferred floodplain and wetland environments in Northern Australia. The cane toad (Bufo 
marinus) has colonised large areas of tropical Queensland and is spreading into the monsoonal 
wetlands of the Northern Territory. The species is toxic to potential predators, including fish, other 
frogs, some invertebrates, birds, goannas, snakes, turtles and crocodiles. It is also a voracious consumer 
of invertebrate and small vertebrate fauna, causing local declines and possible local extinctions in some 
species (Burnett 1997; Whitehead et al. 2001). Invertebrate pests also pose an important threat to 
species diversity in some regions. This has possible flow on effects on vegetation dynamics and the 
diversity of dependent vertebrate populations (Whitehead et al. 2001). 
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Applications notes 
Assessment and analysis considerations: 

• Rigorous assessment of distribution, density and impacts of weeds species within the region 
and investigation of appropriate control measures for these species using best available 
knowledge. 

• Prioritisation of significant weed species within the region in accordance with list of weeds of 
national significance. 

• Rigorous assessment of distribution, abundance and impact of pest species within the region 
and investigation of appropriate control measures for these species using best available 
knowledge. 

• Prioritisation for control measures of significant pest species within the region. 

• Detailed checklist and comprehensive assessment of the risk of biological invasion associated 
with land use intensity (including extent of land use change, extent of grazing disturbance, 
control of exotic introductions and control of clearing). 

Actions for consideration: 
• Proven effective management strategies for the control and prevention of spread of weeds 

within the region based on comprehensive review of information of the ecology and dispersal 
modes of the weed species. 

• Effective management strategies to aid the identification of new weeds and to prevent the 
introduction of weeds to the region. 

• Proven effective management strategies for the control of pest species within the region, 
including strategies to prevent further introductions, based on comprehensive review of best 
available knowledge. 

• Effective management strategies to assess and control the risks associated with the increase of 
biological invasion through increased land use intensity. 

5.10  Soil and pasture health criteria  

Criterion 21. Soil condition and health maintained 
Rationale  
The viability of many land uses within the tropical savannas of northern Australia is dependent upon 
the maintenance of soil and pasture productivity of the landscapes in which they operate due to plants 
and soils being the main buffers to system breakdown (Walker et al. 2001). Many soils within the 
tropical savannas have low water-holding capacity and are low in organic matter (Gardener et al. 1990; 
Ash et al. 1997). However, a declining or degrading ecosystem loses more that it gains (Williams and 
Chartres 1991). Thus, through the maintenance of soil productivity, the soil should be able keep 
producing to its potential ensuring efficient resource (that is, soil, water and nutrients) capture and 
retention. Declines in the soil condition may lead to degradation of the production and natural systems 
on which various land uses are dependent. Hence, it is essential to have knowledge of the soil resource 
attributes, such as soil fertility and structure, as these attributes influence the effectiveness of land 
management actions and the impact of various land uses have on each land system. For example, 
grazing management actions implemented on an inappropriate soil type will lead to degradation of that 
resource. In the monsoonal regions of the Northern Territory and Western Australia, extensive soil 
deterioration and degradation in areas such as the Victoria River District and the Ord River Catchment 
relates to previous mismanagement and lack of understanding of resource maintenance (Tothill and 
Gillies 1992). As a result of the Brucelosis and Tuberculosis Eradication Campaign, with its associated 
control of livestock numbers, reduction of feral animals, and better management of stock watering 
(particularly on river frontage country), a new awareness of resource management is emerging.  

The outcomes of various management tools used to improve the health of soil are dependent on the 
current condition of the soil. For example, the implementation of a regime of regular burning on 
degraded soil may result in further depletion of the nutrients within the soil. Additionally, the higher 
the ratio of bare soil patches to vegetation patches the higher the impact of rainfall events on the soil 
resulting in soil loss and reduced soil fertility (Ludwig et al. 2001; McIvor et al. 1995b). A critical 
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factor in maintaining soil condition and productivity is maintaining a safe level of grazing pressure 
matched against the land use capability and suitability of the land system under consideration. 
Excessive grazing pressure or uncontrolled overgrazing is the major cause of pasture and land 
degradation such as reduced density and diversity of perennial grasses, soil erosion, soil sealing, and 
increases in woody shrubs (Hutchinson 1991). Often the root causes of land degradation can be traced 
to overgrazing (Winter 1991). Through the reduction of ground cover, heavy pasture utilisation can 
have various deleterious effects on soil productive capacity. Soil sealing rapidly follows overgrazing 
and reduces the ability of water to infiltrate the soil surface and the ability of the grasses to germinate 
from seed (Holmes and Mott 1993). A critical change under grazing concerning hydrological cycle 
relates to the ability of rain to rapidly enter and infiltrate through the soil mass. The less the rainfall 
infiltrates, the greater the run-off and loss of nutrients and soil from the systems. The importance of 
plant cover for reducing run-off and soil loss includes reducing the amount of soil detached by rain 
drops, increasing the flow depth and reducing the flow velocity (McIvor et al. 1995b).  

There is some research evidence to suggest savanna soils are susceptible to nitrate leaching, and that 
trees improve the nutrient status of savanna soils in some situations (Schmidt and Lamble 2002). The 
nitrogen capital of cleared land is at risk if mobile nutrients are not captured effectively by vegetation, 
and nitrogen input via nitrogen fixation from the vegetation and cryptogram crusts is reduced. In the 
absence of detailed knowledge about the role of trees in soil nutrient dynamics, clearing carried the risk 
of promoting continuous nutrient decline (Schmidt and Lamble 2002). Ludwig and Tongway (2002), 
however, point out that clearing trees in a savanna landscape may only slightly modify soil erosion 
processes if ground-layer vegetation is appropriately managed and not heavily utilised by livestock. If 
eucalypt savanna landscapes are cleared, subsequent land use must be wisely managed to avoid 
excessive run-off and soil erosion, and subsequent flow-on effects at watershed and catchment scales. 

Application notes  
Assessment and analysis considerations include: 

• Detailed assessment, and comprehensive tables and maps of soil resource attributes (including 
soil type, soil erosion risk, soil fertility, soil structure, soil sodicity, soil acidity, dryland 
salinity risk, water availability, landform, geology and hydrology) within the region. 

• Rigorous analysis of land capability according to all current and potential land use interests 
within the region. 

• Comprehensive risk assessment of land use suitability according to key resource attributes of 
the region and the risks of particular land uses degrading the resource attributes. 

• Comprehensive maps detailing the suitability of land systems within the region to various land 
uses including uses such as pastoralism, clearing for broad-scale cropping, and 
horticulture/forestry. 

• Comprehensive analysis, tables and maps of current soil condition and trends in soil 
degradation (including extent of changed soil condition, and changes in area of land subject to 
soil salinity and soil erosion). 

Actions for consideration:  
• Effective management strategies, including conflict resolution for competing interests, to align 

land uses with land systems with which they are most suitable. 

• Best-known management strategies to minimise the risk of land degradation through land-use 
intensification. 

• Monitoring framework based on a combination of on-ground field assessments, remote-
sensing and GIS to detect changes in soil condition and to assess trends in soil condition. 

• Effective control measures to rehabilitate degraded soils and to prevent further soil 
degradation based on systematic review of best available data and information, and specific to 
land type. 

• No net increase of bare soil patches and groundcover maintained well above 40 per cent. 

• Limit clearing on landscapes susceptible to erosion and with low nutrient soils. 

• Detailed strategies consistent with state and national policy and incentives to encourage 
property management planning including drought management to minimise areas of bare soil. 
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Criterion 22. Pasture condition and health are maintained 
Rationale  
Pasture, soil condition and health are inextricably linked, so these two criteria should be jointly 
assessed. In savanna landscapes, the degradation of both the soil and the pasture resources reduces the 
productivity of these resources with the potential to leave some land uses, especially pastoralism, 
unviable in addition to having deleterious effects on the natural environment. Widespread soil and 
pasture degradation and deterioration has particularly been recognised recently in the tropical tall grass 
lands (Tothill and Gillies 1992; Ash et al. 1997). The characteristics of land condition decline may 
include reduction in desirable perennial species, changes in species composition, reduction in vigour of 
grasses, invasion by woody weed and pest species, increased run-off and erosion due to reduced 
vegetative cover, and loss of soil and nutrients (Gardener et al. 1990; Wilcox and Cunningham 1994). 
Tothill and Gillies (1992) conducted a qualitative and quantitative assessment of the condition, 
productivity and sustainability of the pasture lands of northern Australia. They warn that measurements 
of output of livestock production alone is not a sufficiently sensitive indicator of the sustainability of 
the productive system because, being the final product of a complex and dynamic set of governing 
factors, livestock production is well buffered. It may often be some time after one or more of the 
elements within the system has significantly deteriorated that animal production may begin to fall.  

In Queensland, it is widely recognised that there has been a decline in pasture condition, typified by the 
invasion of wiregrasses (Aristida spp.) in the black speargrass and southern Mitchell grass pastures, 
loss of sown pasture species in the northern brigalow and gidgee lands, and increased incidence of 
woody regrowth in many southern regions. This decline is associated with increased grazing pressure 
and consequent reduced burning, resulting partly from the widespread change in cattle bred across the 
north to Bos indicus breeds, an increased adoption of protein, energy and mineral feed supplements, 
some adoption of pasture legume technology, and finally extended periods of low rainfall during the 
1980s and also from 1992–96. In the monsoonal regions of the Northern Territory and Western 
Australia, degradation in areas such as the Victoria River District and the Ord River Catchment relates 
to previous mismanagement and lack of understanding of resource maintenance.  

The maintenance of perennial grass cover is critical to savanna health. Within savanna ecosystems, 
perennial grasses control the distribution of scarce resources such as water and nutrients (Williams et 
al. 1997) and hence, the productivity of the landscape. Perennial grasses provide the bulk of herbage 
and hence, control the distribution of scarce resources, water and nutrients, in savanna ecosystems 
(Williams et al. 1997). Nutrient levels, moisture levels and soil surface condition are all invariably 
higher in the vicinity of tussock grasses. If overgrazing occurs, perennial tussock grasses are lost first 
from pastures and in the absence of invasive perennial species, annuals and dicots replace the perennial 
species. These species are generally less palatable and provide inconsistent soil cover leading to soil 
erosion (Ash et al. 1992).  

Pasture condition within the region needs to be known to identify whether remedial action is necessary 
and to identify appropriate management tools for the continued management of the pastures. 
Monitoring of pasture condition at the regional level is essential to recognise broad-scale changes in 
pasture productivity. In maintaining savanna health, the level of pasture utilisation needs to be 
considered to be able to calculate sustainable stocking rates. A ‘safe’ level is the amount of pasture that 
can be utilised before degradation of the soil and pasture resource occurs. The calculation of safe 
carrying capacities allows identification of the grazing pressure that can be sustained before 
deterioration of production or land condition. If actual stocking rates are maintained above the safe 
carrying capacity then degradation of the pasture resource will occur. However, in order to develop 
grazing strategies that maintain the perennial grasses, an understanding of the population dynamics of 
the main species and how they respond to grazing is required (Ash et al. 1997). It has also been 
recognised that pasture and land degradation is mainly caused due to failure to adjust stocking rates 
during and after episodic droughts as well as in long periods of dry years. It has been recognised that 
there are only two ways to overcome the problem of overgrazing: either stock numbers have to be 
reduced, or the supply of forage increased (Ash et al. 1997; Gardener et al. 1990). Advancements in 
increasing supply of forage are of little benefit if stocking rates are also increased. 

Application notes  
Assessment and analysis considerations include: 

• Comprehensive assessment, tables and maps of the key pasture attributes (including desirable 
pasture species, species type and composition, and perennial plant cover) within the region. 
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• Rigorous analysis of land capability according to all current and potential land use interests 
within the region. 

• Comprehensive and accurate maps and tables detailing the current condition of the regions 
pasture resources. 

• Comprehensive assessment of trends in pasture degradation (including changes in cover and 
species composition of desirable native perennial grass patches, changes in number of 
property management plans that include drought management considerations). 

• Comprehensive assessment of ‘safe’ pasture utilisation levels according to land systems and 
key resource attributes (threshold for pasture utilisation less than 25–30 per cent during the 
late summer period). 

• Detailed analysis and assessment of the ‘safe’ stocking rates and carrying capacity for 
different land systems 

Actions for consideration include: 
• Best-known management strategies to minimise the risk of land degradation through land use 

intensification (i.e. water point intensity). 

• Extensive monitoring framework to detect changes in pasture condition and to review trends 
in pasture condition. 

• Proven effective control measures to rehabilitate degraded pastures and to prevent further 
pasture degradation based on review of best available information and specific to land type. 

• Effective pasture management strategies (including drought management) to encourage “safe” 
pasture utilisation levels according to land type including protection of land types particularly 
vulnerable to excessive grazing. 

• Calculation of safe stocking rates based on calculated safe pasture utilisation and herbivory 
patterns across the landscape. 

• Effective control measures for the control of density of woody weeds. 

Table 19:  Maximum pasture utilisation rates recommended for cattle grazing 
enterprises 

Details Pasture utilisation (%) Reference 

Safe stocking rates across wide range of 
environments and productivity in Queensland 

15–25 Day et al. 1997 

Eucalypt woodlands in north-east Queensland <25 
 

Ash et al. 2001 
McIvor and 
Gardener 1995 

Eucalypt woodlands in north-east Queensland 50 (with early wet 
season spelling of 6–8 
weeks) 

Ash et al. 2001 

On infertile soils of the top end of the Northern 
Territory and near Katherine. 

10–15 Ash et al. 1997 

Criterion 23. Effective resource capture and retention (minimisation of soil, soil 
nutrient and water loss) 
Rationale  
Highly dysfunctional landscapes lose resources from the landscape due to run-off and winds (Ludwig 
et al. 2001; Ludwig et al. 2000a). The maintenance of ground cover is crucial to preventing the loss of 
vital resources such as soil, soil nutrients and water and ensuring their capture and retention within the 
landscape. Without the retention and capture of these resources, significant decreases in productivity of 
the soil and pasture occur. Perennial grasses provide the bulk of herbage and hence, control the 
distribution of scarce resources, water and nutrients, in semi-arid tropical ecosystems (Williams et al. 
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1997). Nutrient levels, moisture levels and soil surface condition are all invariably higher in the vicinity 
of tussock grasses. Native perennial grasses in these semi-arid systems are the fundamental regulators 
of scarce resources (Tongway and Ludwig 1994; Tongway and Hindley 1995; Ludwig and Tongway 
1995). The tussock acts as an obstruction to overland water flow and concentrates resources within its 
vicinity (Ludwig et al. 2001). Organic matter, nitrogen and phosphorous concentrations are all higher 
under tussocks than in gaps between the tussocks (McIvor et al. 1995a). This resource patchiness is a 
natural feature of semi-arid tussock grasslands. The redistribution of moisture and nutrient resources 
from sink to source areas results in higher level of productivity than if resources were distributed 
evenly over the landscape (Noy-Meir and Walker 1973; Ludwig and Tongway 1995; Ludwig et al. 
1997). 

Pasture utilisation can be defined as the percentage of pasture growth in a year that is consumed by 
livestock and is an important concept in regards to sustainable soil and pasture productivity. The rate of 
pasture utilisation can have significant effects on resource capture and retention and, therefore, land 
condition. An analysis of changes in basal cover of the tussock grasses in sub-tropical grasslands 
showed that large declines occurred where high utilisation rates (more than 50 per cent) occurred 
during drought seasons (McKeon et al. 1991). Areas with low foliage cover and basal area take longer 
to regain productive potential and are vulnerable to further degradation (Gardener et al. 1990; McIvor 
and Gardener 1990). In grazed areas of Themeda trianda dominant pastures at Katherine, high 
utilisation rates (more than 50 per cent) exceeded the capacity for plant survival and resulted in bare 
areas (McKeon et al. 1991). It has also been recognised that tropical tall grass communities are 
sensitive to grazing and can only tolerate relatively low levels of utilisation (Ash et al. 1997).  

Heavier utilisation of tussocks in grassy swards leads to a decline in tussock vigour and can cause 
tussock mortality, resulting in the eventual expansion of inter-tussock gaps (Tongway and Ludwig 
1995; Williams et al. 1997; Ludwig et al. 2001). Fine-scale vegetation patches (less than 5 m in width) 
are critically important because they function to obstruct surface flows and water and wind. These 
obstructions increase water infiltration rates and capture nutrients in run-off sediments (Ludwig et al. 
1999a). Highly functional landscapes effectively store, trap, concentrate and utilise resources while 
dysfunctional landscapes lose resources to run-off and winds (Ludwig et al. 2000a). Vital resources can 
be lost through litter and soil sediments suspended in run-off, particularly if tussocks are not present to 
form obstruction to the run-off (Ludwig et al. 2001). As the ratio of gaps to tussocks increases, resource 
retention decreases and the abundance of less productive pasture species increases. This may be 
accompanied by changes to soil surface properties (e.g. loss of crusts, micro-terracing, compaction, and 
loss of nutrients from and around the base of the tussock). It is the beginning of decline in pasture 
productivity and long-term consequences for the sustainable use of the semi-arid savannas by the 
pastoral industry (Tongway and Ludwig 1994; 1997; Williams et al. 1997). 

The degree of loss of vital resources from the landscape is often referred to as landscape leakiness 
(Tongway and Ludwig 1997). Changes in condition and trends in condition of water quality can 
indicate the leakiness of the land systems (Whitehead et al. 2000). Through various measurements of 
the trends in water quality it can be determined and monitored what resources are being lost in excess 
from the land systems. 

Application notes 
Assessment and analysis considerations include a comprehensive assessment and analysis of the 
potential risks of resource loss (including loss of soil, nutrients, and water) from the land systems 
including causes of resource loss.  

Actions for consideration include: 
• Detailed and effective strategies for control that outline specific measures to reduce the loss of 

resources within various land systems including identification and implementation of 
measures to ensure the maintenance of groundcover and tussock grass patches. 

• Groundcover maintained well above 40 per cent to minimise soil loss and run-off. 

• Monitoring framework to assess changes in water quality including changes in sediment load, 
pH, nitrogen and phosphorous. 
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Criterion 24. Appropriate fire management regimes are maintained 
Rationale 
The frequency and intensity of fire partly shapes the structure of savanna vegetation (Liedloff et al. 
2001). Thus, the impact of fires on the structure and function of the tree stratum is an important 
savanna health issue for both pastoral (Dyer 2000) and biodiversity values (e.g. Woinarksi and Recher 
1997; Franklin and Noske 1999). Hence, fire can be used as a management tool to improve pasture and 
soil productivity, to manage some weed populations and to manage conservation values. However, it is 
essential to understand the effects of fire on these resource attributes to understand how fire can be 
used to most efficiently manage them.  

Savanna vegetation is burnt annually or biennially in some areas and rarely in other areas. Altered fire 
regimes through European occupation have led to significant changes in landscape productivity and 
function. Large areas of the Top End of the Northern Territory, Cape York Peninsula and the northern 
Kimberly region are still burnt regularly. However, in the more productive pastoral areas of Victoria 
River Downs and north-eastern Queensland, fire frequency has been reduced due to deliberate 
protection from fire and/or lack of sufficient fuel to carry a fire because of overgrazing (Ash et al. 
1997). It is these differences in fire frequency and associated variations in fire intensity, which impact 
on the structure of savanna vegetation via the tree–grass balance (Liedloff et al. 2001). In the absence 
of fire, it was found that there is an increase in proportion of large trees (more than 10 m) and a 
decrease in small saplings (less than 1.5 m). Liedloff et al (2001) also found that intense fires reduce 
the number of trees in the 1.5 – 3 m height class, while the proportion of saplings less than 1.5 m 
increased. All fires reduced shrub cover, with intensive fires having the greatest impact on shrubs. 
There was also a decline in biomass of both perennial and annual grasses with greatest reduction of 
perennial grass in woodland savanna. 

In the tall grass savanna woodlands, late dry season fires are, on average, three to four times more 
intense than early dry season fires (Gill et al. 1990) due to lack of moisture, rising temperatures, low 
humidity, variable wind patterns and accession to leaf litter (Williams et al. 1999; Liedloff et al. 2001). 
Through the use of Landsat imagery, Press (1988) found that there was a correlation between areas 
burned in the early dry season with those burned in the late dry season, suggesting that if an area did 
not burn early it was burned late. Therefore, to lessen the potential impact of these late dry season fires, 
the current management paradigm in the northern savannas is to use low intensity, early dry season 
fires (Williams et al. 1997; Andersen et al. 1998). Fires early in the dry season have a lower intensity 
due to moisture remaining from the wet season (Liedloff et al. 2001), and can, therefore, be used to 
reduce the risk of high intensity, late dry season fires through reduction in fuel loads (Williams et al. 
1999). Another reason behind the use of fire early in the dry season is to create a patchy landscape due 
to a lack of continuity in the fuel layer and fires going out at night (Gill et al. 1990). These patches 
create habitat heterogeneity in the ground stratum (Williams et al. 1999) and impose a firebreak mosaic 
on the landscape (Andersen and Braithwaite 1992).  

The season of the burn and the land condition affects the intensity of the burn, which will ultimately, 
determine the influence the burn has on vegetation structure and soil nutrients. For example, it has been 
recorded that the use of fire on low-productivity pastures may further degrade the pastures (Williams et 
al. 1997). Additionally, it has been recognised that annual burning by pastoralists, particularly high 
intensity fires in savannas of sub-coastal Northern Territory, may be maintaining pastures in a state of 
very low productivity by preventing accumulation of nitrogen (Cook 1992; Cook 1994). Frequent fires 
also attribute small but recurring losses of magnesium and potassium, which may be causing 
irreversible nutrient rundown of the savannas of the Top End. 

One issue concerning pasture management and fire is the trade-off decision that land managers need to 
make between using grass as forage for livestock or as fuel for fires to improve the quality of the 
pasture resource (Ludwig et al. 2000b). Grass is an important fuel because of its flammability, however 
landholders are hesitant to burn if the grass could be used as feed. Although, there are also benefits to 
burning to produce ‘green pick’ for livestock. Andrew (1986) designed one experiment to achieve a 
more uniform and less degrading system of pasture management. The experiment found that if half a 
stocked paddock were burnt in the first year, cattle would be attracted to the green pick of the burnt 
area allowing the unburnt half of the paddock to be spelled. The unburnt half could then be burnt the 
following year, allowing the other half of the paddock to be spelled. This mosaic burning allowed for 
rotational, alternate spelling of the pasture in order to arrest pasture degradation. 
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Application notes 
Assessment and analysis considerations include: 

• Comprehensive maps and tables detailing the frequency and intensity of fires across the 
region. 

• Detailed review and assessment of the effects of fire intensity, frequency and seasonality on 
soil, and pasture and woody weed species in varying conditions.  

Actions for consideration include: 
• Best-known management strategies to enhance the effectiveness of fire as a management tool 

for weed management, and soil and pasture maintenance. 

• Regionally specific fire education programs which aim to link research knowledge with fire 
management behaviour in the savannas. 

• Direct monitoring of fire regimes at a property and regional scale to ensure proposed 
improvements in timing and intensity of burns are achieved. 

• Monitoring of ecological values (e.g. vegetation composition and structure) which are 
impacted on by fire regimes to ensure proposed management actions are effective. 
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6 Project implementation 
6.1 Summary of Stage 1 Outputs 
This report presents the following outputs from Stage 1 of the project, namely:  

• A review of threatening processes and core issues influencing savanna landscape health 
including socio-economic, institutional and biophysical factors; 

• Application of this review in developing regional plan evaluation criteria; and 

• Evaluation protocols and methods for applying the criteria consistently across the study 
regions. 

The development of this report has also accompanied and facilitated the following outputs not referred 
to in this report: 

• A Microsoft Access database was developed to support the standardised application of the 
evaluation framework and support consistency of reporting of review findings; and 

• Contacts were made with planners to facilitate the implementation of the project and the 
practical application of the findings across regions.  

The report also formed the basis for preliminary feedback on the methodology and general approach of 
the project and has supported the development of communication materials and guidelines for applying 
the evaluation framework.  

6.2 Evaluation Stages and Outputs  
Table 20 outlines the main steps of the project, a summary of the main methods for each step and the 
outputs of each step on completion. The project, at the time of writing (February 2003), is finalising 
Steps 3 and 4 and has undertaken a considerable amount consultation and negotiation with stakeholders 
to date to progress the remaining steps following the development of the regional assessment reports.  

Table 20:  Evaluation steps, methods and outputs 

Evaluation Step Method/ Process Output 

1. Develop evaluation 
criteria and protocols  

Review of technical literature on 
key savanna health criteria and 
plan component framework 
Initial consultation with regional 
planning organisations in study 
regions regarding application of 
framework. 

An explicit set of plan evaluation criteria to 
guide desktop assessment and 
participative stages of an evaluation 
process based on understanding of 
threatening processes and core issues for 
the tropical savannas (Steps 3 and 4). 
 

2. Pilot test criteria and 
protocols 

(i) Apply draft criteria to regional 
plans in the Fitzroy region Work 
through criteria and methods 
with an experienced planner in 
the savanna regions, applying 
them informally to the plans for 
two regions, Cape York and the 
Northern Gulf) 

Revise initial criteria and methods taking 
into account finding of the pilot tests. 

107 



Criteria and methods for evaluating regional plans in the tropical savannas 

Table 20:  Evaluation steps, methods and outputs 

Evaluation Step Method/ Process Output 

3. Desktop Assessment 
of Plans  

Plan evaluation tools and 
protocols applied by review 
team on a region-by-region 
basis in cooperation with 
regional planning organisations. 

Initial review of individual plans against 
evaluation criteria. Identification of 
strengths and weaknesses in plan ‘types’ 
and between savanna regions. Provide 
material for discussion with planning 
bodies in Stage 4. Draft regional and plan-
based reports developed. 

4. Regional interviews 
and workshops (step 4 
occurs in most cases 
concurrently with step 3 
above) 

Project workshops and related 
discussion / focus groups and 
key informant interviews with 
planners.  
 

Present the key outcomes of the desktop 
assessment for general discussion and 
ground-truthing at the regional scale. 
Explore contextual planning issues, self-
nominated evaluation criteria, and 
participation of planners in evaluation 
process.  

5. Synthesis of desktop 
and participative 
reviews and reporting 

Project team review and 
integration of findings from 
Stages 2 to 4 above based on 
key themes and learnings from 
plan evaluation process. 
Learnings presented on a 
comparative region by region / 
state by state basis to maximise 
learnings for TS–CRC 
jurisdictions. 

Formal reporting back to key clients and 
stakeholders incorporating a synthesis of 
regional evaluations to provide whole-of-
savannas overview. 

6. Identify further 
research requirements 

From the experience of all 
previous steps and in 
conjunction with client groups, 
identify more: specific issues of 
plan scope and content; and 
planning methodologies and 
processes requiring further 
research. 

Draft new research project outlines. 

7. Application of 
evaluation tools and 
outcomes in partner 
organisations and 
participants business 
operations 

 
  

Training and guidance materials, 
workshops, incorporation of methodology 
into current NAP and NHT2 plan 
evaluation and formation processes.  

6.3 Where to from here?  
There are several key considerations to be addressed or opportunities to explore in the next stage of the 
project. The team will maintain the ongoing collaboration and negotiation with partner organisations, 
especially the Queensland Department of Natural Resources and Mines, Department of Agriculture 
Western Australia and the Northern Territory Department of Infrastructure Planning and Environment, 
to support the implementation stage of the evaluation methodology. In the longer-term, it is hoped that 
increased negotiation with regional planning organisations will support the adaptive management 
implications of the current plan review forming a baseline for SNRM regional plan status in the tropical 
savanna regions. 
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Abbreviations and acronyms 

8 Abbreviations and acronyms 
AHC  Australian Heritage Council 
ANZECC  Australian and New Zealand Environment Conservation Council 
ARMCANZ Agriculture and Resource Management Council of Australia and New Zealand 
ABS  Australian Bureau of Statistics 
AUSRIVAS Australian River Assessment System 
NRM  Natural Resource Management 
CRC  Cooperative Research Centre 
CSIRO SE CSIRO Sustainable Ecosystems 
CYPLUS  Cape York Peninsula Land Use Strategy area  
DLGP  Whitsunday Hinterland and Mackay Regional Planning Advisory Committee  
DNR&M  Dept Natural Resources and Mines, Queensland 
DOTARS Department of Transport and Regional Development 
EBPC  Environment and Biodiversity Protection  
EIA  Environmental Impact Assessment 
EPA  Environment Protection Agency (WA) 
EPP  Environment Protection Policy 
ESD  Ecologically Sustainable Development 
ESFM   Ecologically Sustainable Forest Management  
GDP  Gross Domestic Product 
ISO  International Standard Organization 
LWRRDC Land and Water Resources Research & Development Corporation (now Land and 

Water Australia) 
NAP  National Action Plan for Salinity and Water Quality 
NHT  Natural Heritage Trust 
NLWRA   National Land and Water Resources Audit  
NSESD   National Strategy for Ecologically Sustainable Development  
RFA   Regional Forest Agreement  
RMA   Resource Management Act (New Zealand) 
RPAC   Regional Planning Advisory Committees  
RPS   Regional Policy Statement (New Zealand) 
SCARM  Standing Committee of Agricultural and Resource Management 
SNRM  Sustainable Natural Resource Management 
SoE   State of Environment  
SPS   State Planning Strategy (WA) 
TS–CRC  Tropical Savannas CRC 
UQ  University of Queensland 
WHAM  2015 Whitsunday, Hinterland and Mackay Regional Planning Project 2015 
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	Preface
	This report presents the conceptual and operational framework for designing and applying a set of regional plan evaluation criteria. This framework was developed by the project team during 2002 and finalised by January 2003. It has not been printed in th
	The project team is currently revising and updating the criteria and methods presented in this Stage 1report. These revised criteria will be available in early 2004 in the form of a report for the TSCRC project, Healthy Savanna Planning Systems.
	The report will be available in both hard copy and on the Tropical Savannas CRC website.
	<http://savanna.cdu.edu.au/>
	Introduction
	Project overview and objectives

	Sustainable Natural Resource Management (SNRM) is now the stated goal of natural resource managers in most countries. It takes a longer-term, broader perspective on natural resource values compared with the narrow resource-use regimes of the past. SNRM
	In the past decade, globally there has been a pro
	many of the issues of natural resource management
	political and administrative systems need to impr
	there is a need to decentralise decisions closer to the local community to enhance SNRM activity at the property and local scales and to facilitate more open participatory decision making processes.
	Across government and community sectors there is increasing support for, and activity in, natural resource planning at the regional scale in Australia including in the tropical savannas. Along with this activity are increasing expectations that plans wil
	Planning is a key tool for translating policy objectives into actions on the ground. The emerging sustainable development paradigm for policy requires an environmental system focus for management and therefore a system-wide assessment of institutional pe
	Research in the field of policy implementation is surprisingly uncommon. Even less has been conducted on the effectiveness of implementation in regional planning (McLaughlin 1992, Bellamy et al. 2001, Berke and Conroy 2000). There is an abundance of li
	The only way to achieve significantly better (self-aware and critically reflexive) practice is to build better theory. The only way to have better theory is to conduct rigorous studies of practice taking account of its specific socio-historical context
	(McLaughlin 1992, p. 6)
	On a more prosaic level, the chair of an accredit
	Project outline

	Goal: This project aims to develop and apply a pl
	The project has two stages:
	Developing the framework for evaluation. This is necessary because there are presently no standard methods and processes for evaluating plans in this arena. The framework itself will be a research output that may be applied, with modification, in other r
	Applying the framework to the current regional na
	This project is funded through the Cooperative Research Centre for Tropical Savannas Management with the project team based at the CSIRO Sustainable Ecosystems, University of Queensland and the Queensland Department of Natural Resources and Mines.
	
	Stage 1


	The first stage of the project involves developing the framework for plan evaluation by providing criteria that define the:
	Scope of plans with respect to requirements for a
	Substantive content of plans as tools for achievi
	A practical methodology and accompanying protocols for applying the framework provided by these two sets of criteria to evaluate plans in the savanna region.
	This report presents the output of Stage 1 of the project.
	
	Stage 2


	In Stage 2 of the project, the evaluation framewo
	Queensland
	Fitzroy, Burdekin, Desert Uplands, Cape York, Northern Gulf, Southern Gulf and Lake Eyre Basin
	Northern Territory
	Darwin—Kakadu, Victoria River District and the St
	Western Australia
	Kimberley
	In doing the evaluations, the project team will work cooperatively with the regional planning organisations or bodies who have developed the plans. These range from community-based catchment organisations to state government statutory planning initiative
	The evaluation process will provide both an assessment of individual plans and an assessment of the status and effectiveness of the emerging practice of bioregional planning to guide savannas research and policy.
	The framework will provide a model for ongoing plan development and assessment. Both the evaluation tools and the evaluations can be used by the regional planning organisations to support and inform their own plan evaluation requirements or evaluation pr
	Regional natural resource planning

	Proponents of regional planning have long argued that planning at the regional scale is effective for economic, social and natural resource management because so many technical and economic dimensions are aligned at the regional scale, such as catchments
	A recent discussion paper AFFA (2002) noted:
	“There is increasing recognition that sustainably
	strong interrelationships between the various resource and environmental degradation issues occur in regions that call for integrated management responses;
	regional planning is an effective way to engage all stakeholders and to build on activity at the property and local levels, while also complementing state and national activity;
	a regional approach offers a framework for planni
	the regional scale is also an appropriate scale f
	In this report, regional planning is defined as any planning activity conducted within defined regional boundaries, including environmental and natural resource planning; planning for economic development, employment and infrastructure; human services an
	Bioregional planning is integrative planning in a bioregion which is a geographic space that contains one whole or several nested ecosystems, characterised by its landforms, vegetative cover, human culture, and history, as identified by local communities
	There is no single regional plan in any region, but there is a diversity of plans addressing various SNRM and other issues. National programs such as NAP and the NHT are now the main drivers for regional resource use planning throughout Australia. The NA
	The regional natural resource management plan is thus a composite of a whole raft of plans at scales from national to local, which varies from state to state, and even within states. Occasionally, there is a subsidiarity relationship between plans, such
	Regional NRM in the tropical savannas

	While the tropical savannas constitute approximately 30 per cent of the Australian landmass, they are in general relatively undeveloped regions. Natural resource management and planning is quite different in the savannas compared to the more closely sett
	Temperate (Southern) Australia is over-committed and the limits to water, forest and land availability has been reached. Key problems are soil erosion, salinisation in its various forms, water over-use and pollution, rangeland degradation and over-clea
	Northern Australia is still being developed, resource-use pressures are general low and many landscapes are still relatively intact, although there are issues of degradation caused by overgrazing, fire and pest plants and animals. Issues for planners inc
	Savannas have a low intensity of land use, low density of population and a substantially greater proportion of Indigenous people in the population. From a planning perspective there is less history of detailed planning, fewer precedents, less evident pla
	It is also worth noting that issues in southern regions are setting the agenda for SNRM at present. However, one needs to keep open the possibility that regional SNRM in the tropical savannas needs to be quite different from the dominant emerging nationa
	Evaluation intent and approach

	The extent to which SNRM is being achieved in a given region depends on the aggregate performance of governments and the effects of direct and indirect, intentional and unintentional efforts of individuals and enterprises across the region and beyond. As
	The focus in this project is only on public regional natural resource plans and the organisations and agencies that prepare and implement them. While there have been many projects evaluating natural resource agencies, natural resource programs and polici
	The core question here is how can we evaluate regional plans with respect to the criteria of savanna health? We are concerned only with the plans themselves. Most importantly we are not specifically evaluating the planning process used to prepare the pla
	Our approach to this narrowly defined evaluation task is informed by a number of recent NRM activities.
	The purpose of the project is similar to the planning systems review undertaken in the Regional Forest Agreement (RFA) process known as Ecologically Sustainable Forest Management (ESFM). Within the National Forest Policy Statement, ESFM was defined a
	As an overarching goal for the long-term maintena
	The management practices, planning processes, codes of practice, environmental prescriptions, and management plans, required to maintain and protect nature conservation values and the productive capacity of these forests.
	The ESFM assessment in the RFA provided an independent expert assessment of the forest planning processes and management systems for delivery of ESFM in each RFA region (McDonald and Lane 2002). The framework for the assessment provided a basis to asse
	Second, this project has, as noted above, paid attention to the emerging Commonwealth-State guidelines for regional SNRM Plans under the NAP/ NHT2. It is hoped that the outcomes of this project can provide a significant input into the guidelines themselv
	In summary, the conceptual model developed in this project has evolved from the ESFM and NAP/NHT2 frameworks to evaluate:
	What are the regional plan’s desired outcomes and
	How well are they addressed within the plans key components?
	Application of savanna health concept to developing criteria

	In preparing the outline of this project we were particularly keen to build on the excellent ongoing work within the Tropical Savannas CRC on Healthy Savanna Landscapes. The Tropical Savannas CRC has developed performance benchmarks by defining healthy s
	maintains basic functions (including but not confined to nutrient cycling, water capture, provision of food and shelter for fauna) at all spatial scales;
	maintains viable populations of all native species of plants and animals at appropriate spatial and temporal scales; and
	reliably meets the long-term needs (spiritual, aesthetic and material) of those with an interest in savannas.
	Key features of the savanna health concept include:
	attributes considered important extend beyond basic processes, such as nutrient cycling to include features such as biological and landscape diversity, that may make little direct contribution to production; and
	attributes considered integral to health may vary across spatial scales.
	While the key attributes identified vary according to whether land is Aboriginal, conservation, pastoral, or land for more intensive agricultural use, they tend to converge and be less dependent on narrower sectoral goals at larger spatial scales. Indica
	socio-economic, cultural/indigenous and institutional criteria;
	catchment and river health criteria including water quality, salinity and environmental flows;
	biodiversity, including species, ecosystems and landscapes;
	healthy and productive soils and pastures; and
	carbon balance.
	Figure 1:  Conceptual framework for the development and application of �regionally focused savanna health criteria
	Stage 1 report overview

	This report:
	Briefly, reviews the biophysical and socio-economic settings of the savannas to identify the main conditions, trends and threats to sustainability that regional plans need to address;
	Reviews the institutional context for planning drawing on the work of Johnson et al. (1999) and providing a catalogue of the existing plans at the regional level in the savannas. This provides both the institutional context and the target subject matte
	Provides a conceptual foundation for the framework of criteria for both intended planning outcomes and the competency of plans; and
	Produces a comprehensive but practical set of criteria and application notes that can be used to evaluate savanna health outcomes and to evaluate a plan intended to achieve savanna health outcomes.
	The tropical savannas context
	Introduction

	This section briefly describes Australia’s tropic
	�
	Figure 2:  The biogeographic regions of the tropical savannas of northern Australia covered by the project (bioregion boundaries follow Thackway and Cresswell 1995)
	Biophysical environment
	Biogeographic regions


	The geographic extent of this study includes 19 b
	By definition, savanna vegetation has an upper woody vegetation strata with a conspicuous and strongly interacting perennial or annual graminoid component (Walker and Gillison 1982; Tothill and Mott 1985; Young and Solbrig 1993). However, edaphic const
	the strong seasonality of rainfall of the northern tropical savannas where rapid plant growth occurs for a limited period following summer rain, and then declines rapidly to the winter dry season; and
	eastern tropical and sub-tropical regions with a less severe dry season and lower annual temperatures.
	These climatic differences are strongly reflected in the vegetation, particularly in areas receiving in excess of 750 mm annual rainfall. This distinction, however, becomes blurred in lower rainfall regions. For the purposes of this study, the sub-tropic
	
	Climate


	Annual rainfall provides a useful frame of reference for understanding climate of the tropical savanna zone. However, seasonality of the rainfall pattern, effective rainfall during the growing season, and the duration and effect of the dry season are of
	decreasing low temperature constraints on growth from the southeast to the northwest;
	progressive decline in rainfall from the coast; and
	increased variability and unreliability of rainfall associated with decreasing rainfall level.
	Water balance is a key factor affecting biological productivity in the tropical savannas (McDonald and McAlpine 1991). For example, in the Darwin region, which has a distinctive humid and warm season from late December to end of March, water availabili
	
	Soils


	Within the savanna regions, there are major variations in soil nutrient status. This variability, coupled with climate, is reflected in a wide variety of productive capacities and vegetation types. Soils of many savanna landscapes are weathered relics of
	Broad soil types summarised from Mott et al. (1985) are:
	Shallow stony soils. Low in organic matter and essential plant nutrients and support only sparse vegetation, but occupy large areas of northern Australia.
	Deep sands. These sands have minimal profile development and are generally more than 1 metre deep. Water storage capacity is low, leaching losses from heavy rains are high and gross deficiencies of many nutrient elements are typical. There also are exten
	Cracking clays. A diverse group of fine texture soils that swell and shrink seasonally resulting in cracks, often 2 metre in depth. Self-mulching, although some form thin seals during rainfall. In general, these soils are the most fertile of the savanna
	Sesquioxidic soils \(high ferric-oxide content\�
	Texture contrast soils. Characterised by marked differences in texture between A and B horizons. Texture change is normally clear and can be abrupt. Although the general fertility is low, it can vary markedly depending on the parent material. Marked diff
	
	Vegetation


	The following broad savanna pasture communities have been identified by Mott et al. (1985). These communities reflect broad-scale interactions of climate and soils. Tothill and Gillies (1992) provide a more detailed classification and floristic descr
	
	
	Sub-humid savannas



	Monsoonal tall grass savanna. Extend from Cairns across most of the northern Australia. Occupy large areas of low fertility earths and some limited areas with clay soils and deep sands. Also occurs in a depauperate form on expanses of various shallow sto
	Tropical tall grass savanna. Variable grass understorey dominated by Heteropogon contortus, Themeda australis and Bothriochloa spp. Woody upper stratum of E. dichromophloia, E. crebra (narrow-leaved ironbark) and E. alba. Distribution mainly northeast 
	Sub-tropical tall grass savanna. Areas of dense stands of Heteropogon contortus on a variety of soils. Overstorey dominated by E. crebra and E. melanophloia (silver leaf ironbark). Distribution sub-humid coastal Queensland Mackay to south of Rockhampto
	Mid-grass savanna. Occur on the drier edge of the sub-humid savanna and are supported by infertile texture contrast soils or massive earths. Less productive understorey than tall grass savannas, with Aristrida, Bothriochloa and Chloris spp. dominant gene
	Mid-grass on clay soils. Apart from Acacia harpophylla (brigalow) and A. cambagei (gidgee), there are few trees on the extensive cracking clay soils, which typify these grasslands. Most of the woody vegetation has been cleared to create a man-made or
	
	
	Semi-arid savannas



	Tussock grassland. Restricted to brown and grey cracking clay soils, which have a high nutrient status. Extends from south-west Queensland into the Northern Territory, support almost no upper-storey, and with ground-layer dominated by Astrebla spp. (Mit
	A more detailed hierarchical classification and mapping of tropical savanna vegetation communities was recently completed by Fox et al. (2001). They separate the vegetation communities into 26 broad vegetation types, that are generally dominated by Euc
	This hierarchical classification differs from the previous classification by Mott et al. (1985), in that they recognise the high floristic, as well as structural diversity, of savanna vegetation, and do not focus on pasture communities. Dunlop and Webb
	Socio-economic environment

	Recent studies have developed comprehensive socio-economic profiles of northern Australia as a whole (Johnson et al. 1999), and for individual regions such as the Kimberley (Greiner et al. 2001). There have also been some examples of targeted social 
	The intent here is to provide a brief socio-economic overview to the tropical savannas as context to the assessment of natural resource management planning in these regions. This broad overview relies heavily on useful profiles for regions as defined and
	Readers looking for more detailed information should consult the above sources.
	
	People


	The long and ongoing association of Aboriginal people with the land, and the more recent but extensive development of the pastoral industry in the north, has seen both these cultures play a major role in defining the tropical savannas region. In addition
	In 2001, the population of the tropical savannas was estimated at 603 446 persons. In 1996, 6 per cent of the Australian population were found in northern Australia, this proportion having changed little from 1991 (Johnson et al. 1999).
	Population densities in northern Australia are characteristically low with 25 people per 100 km2 compared with southern Australia where population densities equate to 400 persons for the same area (Johnson et al. 1999). Johnson et al. (1999) also ind
	Roughly two-thirds of people in the tropical sava
	Table 1 presents the total populations and Indigenous populations for the tropical savannas bioregions and shows some of this diversity between regions.
	
	
	
	
	
	Table 1:  Total and Indigenous population of tropical savanna regions, 2001






	Bioregion
	Total population
	Indigenous population
	Per cent Indigenous
	Overseas visitors
	Kimberley
	39 252
	13 157
	33.5
	1221
	Darwin–Kakadu
	126 019
	5 538
	4.4
	4617
	VRD–Sturt
	7 816
	3 461
	43.7
	227
	Arnhem Land
	17 249
	11 464
	66.5
	84
	Gulf Country
	38 809
	9 896
	25.5
	302
	Mitchell Grasslands
	14 508
	1 096
	7.6
	243
	Cape York
	20 430
	10 892
	53.3
	318
	North East Qld
	339 363
	17 435
	5.13
	4150
	Total savannas
	603 446
	72 894
	12.1
	11162
	Source: ABS Census 2001, adapted from TS–CRC \(2
	The number of overseas visitors presented in Table 1 also provides a rough indication of their relative importance and distribution associated with both tourism and other cultural or business opportunities in the tropical savannas.
	Another important characteristic of population is the movement of people in and out of regions over time. This migration is associated with economic, and often in the case of young people, as discussed below, employment or educational opportunities.
	Between 1991 and 1996, twice as many rangelands b
	Given that the largest proportion of land in the tropical savannas is used for pastoralism, it is also important to explore some of the population characteristics of savanna farmers and farm managers, particularly given their significant role in managing
	
	Land use and economy


	Today, land use in the tropical savannas, in terms of area, is dominated by pastoral land, Aboriginal land, nature reserves, vacant crown land, and Defence Force land. There are, however, some interesting differences between regions. For example, the Arn
	Tothill et al. (1985) define two clear agro-climatic zones: a northern zone without temperature constraints but with crop and pasture production limited to the humid warm season or to irrigated land; and a southern zone with a choice of cool or warm-se
	The tropical savannas of northern Australia are at an important milestone in their environmental history. Compared to the agricultural regions of southern Australia, they remain relatively intact. However, more so than any other bio-climatic zone, the tr
	As already mentioned, relatively low productivity of soil and pasture resources and spatial and temporal resource variability is characteristic of the tropical savannas of northern Australia. These characteristics have led to extensive, widespread land u
	The relatively low level of corporate ownership of cattle grazing properties in the tropical savannas (13 per cent) belies the significance of these corporate producers to the region. With larger properties in better grazing country, these properties c
	Since the 1960s, cropping (both dryland and irrigated) has become an important industry in the Fitzroy and Burdekin River basins of Queensland. Cotton, wheat, sorghum and cattle fodder and legumes are the main agricultural products of the Fitzroy Basin
	Nationally significant employment sectors of manufacturing, wholesale and retail trade and financial / property services are comparatively less important in the north where government administration, education and health are major employers. In some regi
	The tropical savannas contain a number of major i
	The mining and export of minerals and precious me
	Section 2.4.5 expands on this overview by presenting some of the key social and economic issues for savanna regions. It also presents the threats to the landscape health of those regions.
	Threatening processes and core issues

	The following section presents a review of the key considerations of landscape health of tropical savanna bioregions. Following the review of each consideration, the threatening processes and core issues are discussed with the purpose of supporting the d
	
	Biodiversity


	The tropical savannas of northern Australia are recognised internationally for their biodiversity values. They support a diversity of ecosystems ranging from monsoonal rainforest and wetlands to extensive treeless tussock grasslands of the Mitchell Grass
	Today, compared to southern Australia and other w
	
	
	Clearing and land use intensification



	Despite this remoteness, however, modern technolo
	In the Northern Territory and the Kimberley, clearing pressures are less intense. However, horticulture production is encroaching into savanna woodlands and monsoonal rainforest ecosystems of the Top End Coastal and Pine Creek Arnhem bioregions, while pa
	
	
	Altered fire regimes



	Fire is a major process within the shaping of savanna biodiversity. Despite considerable concern about the impact of high intensity, dry season fires on vegetation and fauna in northern Australia, it has been suggested that ecological responses to differ
	More generally, it is believed that biodiversity is more likely to be maintained in landscapes where fire regimes are highly patchy both in space and time (e.g. Braithwaite 1995). This pattern is characteristic of early dry season fires that burn in a 
	
	
	
	
	
	Table 2:  Summary of potential effects of varying fire regimes on general plant communities within Australian tropical savannas






	Plant Community
	Fire Regime
	References
	No Fire
	Late Dry Season
	Fire Sensitive (Callitris forests, and mesic and xeric rainforests)
	Local contraction
	After community has been broached by fire then more vulnerable to further fire because of invasion of flammable grasses
	(Williams et al. 1999)
	(Gill et al. 1990)
	Eucalypts woodlands
	Structural change after five years due to release of fire-stunted shrub and tree species
	Successional sequence from eucalypt to Callitris �
	Reduction in flowering and fruiting of dominant eucalypts
	Proportional increase in annual grasses and forbs
	(Williams et al. 1999)
	(Gill et al. 1990)
	General vegetation response
	Understorey may grow such that shrub and tree canopies become continuous
	Sorghum cover increases up to five or six years after fire then begins to decrease
	Slow decrease of perennial grasses
	Increase of litter fuels
	Dramatic effect on vegetation structure
	Some cases of establishment of rainforest species
	Gross change in species composition under repeat fires
	Reduction in floral and fruit reserves across all functional groups of trees
	Implications for regeneration and diversity of trees
	Loss of tree cover
	High mortality of tree stems
	Reduction in abundance of deciduous taxa
	Most savanna plants well-adapted to cope with frequent burning, but unlikely to 'need' fires of the intensity and frequency prevailing under current management
	(Lonsdale and Braithwaite 1992)
	(Williams 1997)
	(Williams et al. 1999)
	(Andersen et al. 1998)
	(Gill et al. 1990)
	(Bowman et al. 1988)
	(Anderson and Braithwaite 1992)
	
	
	Excessive grazing pressure



	Selective grazing by livestock, combined with different levels of tolerance to grazing by different species, has caused increases in some plant species and decreases in others. The impact of excessive grazing pressure on soil and pasture productivity has
	Excessive grazing pressure directly impacts on the habitat of native animal communities, with the abundance of many vertebrate and invertebrate species strongly related to grazing intensity (Whitehead et al. 2001). Even subtle floristic changes may be 
	Excessive grazing pressure coupled with altered fire regimes represents a major threat to biodiversity conservation in the tropical savannas. At the local scale, the resulting changes in biodiversity may be fairly trivial, but when the same management pr
	
	
	Altered water regimes



	Pastoralism also has significantly changed the distribution of water resources in savanna landscapes, degrading many natural water resources, but adding numerous artificial water points. This has benefited some wildlife species such as galahs and kangaro
	
	
	Biological invasions



	Exotic predators such as feral cats and foxes are
	The impact of pest animal species, especially feral herbivores, on ecosystem diversity and function is well recognised, although particular impacts are not substantially quantified. For example, the feral pig is seen by many as a major threat to the heal
	Environmental weeds also are a major threat to savanna biodiversity. Most of our invasive weeds are not native plants but exotic species, introduced from other countries either intentionally or by accident. Exotic plants invade natural ecosystems and can
	
	
	
	
	
	Table 3:  Summary of major weed species in the tropical savannas






	Common name
	Bio-climatic distribution
	Threats to biodiversity
	References
	Mesquite
	Prosopis spp.
	Semi-arid and arid rangelands where it forms dense thickets, especially along floodplains and watercourses
	Under favourable conditions, can displace native species leading to increased erosion, loss of productivity and ultimately desertification
	Grice and Brown (1996
	Mimosa
	Mimosa pigra
	Found most commonly on coastal wetland sand floodplains of the Northern Territory
	Biodiversity: Has the potential to invade wetland and floodplain ecosystems across northern Australia, resulting in loss of ecosystem and floristic diversity
	Braithwaite et al. (1989)
	Lonsdale (1993)
	Cook et al. (1996)
	Parkinsonia Parkinsonia aculteata
	Wetlands and watercourses, particularly on black clay soils
	Invasive and may displace native plants along watercourses, resulting in loss of ecosystem integrity
	Whitehead et al. (2001)
	Prickly acacia
	Acacia nilotica ssp. indica
	Mitchell grasslands, especially along bore drains
	Decline in the integrity of Mitchell grassland ecosystems. May have a significant impact on the local abundance of some native plant species.
	Carter (1994)
	Brown and Carter (1998);
	Radford et al. (2001)
	Rubber vine
	Cryptopstegia grandiflora
	Invaded a large portion riparian habitats of northern and eastern Queensland
	Has the potential to invade monsoonal regions of the Northern Territory and Western Australia
	Grice et al. (2000)
	Buffel grass
	Cenchrus ciliaris
	Widespread in semi-arid and arid regions of Queensland, where it is widely sown as an improved pasture often after clearing.
	Capable of proliferating on most soil types, displacing native grass species. Also changes invertebrate species composition and reduction in invertebrate biodiversity. Increased biomass results in intense fires which can kill trees
	Fairfax and Fensham (2000)
	Ludwig et al (2000b)
	Ludwig and Tongway (2002)
	McAlpine et al. (2002a)
	
	Soil and pasture health


	The economic viability of many land uses within the tropical savannas, especially pastoralism, depends on the maintenance of soil and pasture health for productivity. Plants and soils also act as the main buffers to system breakdown (Walker et al. 1998
	
	
	Excessive grazing pressure



	As pastoralism occupies the majority of land in the tropical savannas, much focus has, and continues to be placed, on the effect that pastoral activities are having on soil and pasture health within a region. Initially, this has not been a concern as pas
	
	
	
	
	
	Table 4:  Management technologies to improve catt






	Technology
	Improvement
	Introduction of Bos indicus
	The widespread adoption of zebu cattle (Bos indicus) since the 1960s has resulted in cattle having higher survival rates and increased forage ability and forage intake
	Supplementation programs
	Increased use of supplements since the 1960s and 1970s allowed for the cost-effective improvements in cattle performance
	Pasture improvements
	Improvements such as development of water supplies, fencing and limited sowing of introduced species increased grazing pressure on large areas of pastures
	The main impact of excessive grazing is via effects on native perennial tussock grasses. Ash et al. (1997) suggest that there has been widespread decline in the density of perennial tussock grasses with increases in grazing pressure. Grazing pressure i
	Sustainability of pastoralism has been suggested as the common thread in continuing regional problems in many areas of the rangelands and savannas (Stafford Smith et al. 2000). Sustainable pastoralism requires land use to be non-degrading ecologically 
	Degradation is considered under two states:
	Deteriorating state, which is considered readily reversible under improved property management and following a return to years of average or above-average rainfall; and
	Degraded state, where the system can only be brought back to an acceptable steady state with difficulty. This recovery is generally outside the bounds of economic management, or it cannot be done at all.
	Tothill and Gillies \(1992\) advocate a holist�
	
	
	Altered fire regimes



	Fire regimes have changed substantially since European occupation of the tropical savannas. Large areas are still burnt regularly while other areas remain protected from fire through regimes that suppress fire.. The frequency and occurrence of fire partl
	
	
	Thickening



	A major issue in regards to biological invasion i
	
	
	Landscape dysfunction and nutrient loss



	The capture and retention of nutrients within a pastoral landscape is highly dependent on the maintenance of vegetation patches that allow for the concentration of soil nutrients and run-off water to form enriched and fertile patches (Tongway and Ludwig
	Excessive grazing pressure and tree clearing also alter catchment-scale processes, increasing run-off and sediment loads, which impacts on water quality in catchments (Ludwig and Tongway 2002). Total nitrogen, total phosphorous and sediment concentrati
	
	
	Excessive tree removal



	The practice of tree removal to improve the productive capacity of native pastures has not been as pronounced within northern Australia as that in southern Australia. Regions of the tropical savannas where clearing is occurring for irrigated agriculture
	
	
	Climate change



	“Climate variability is, to differing degrees in 
	Predicted climate changes have important consequences for biodiversity as well as production in the tropical savannas. For example, Hughes et al. (1996) presents data on the climatic ranges of 819 Eucalyptusspecies in Australia in terms of mean annual 
	
	Water and salinity


	The tropical savannas of Australia are in a relatively fortunate position compared to temperate savannas in that soil and water salinity is not yet a widespread problem. As such, the tropical savanna presents opportunities to avoid these problems. Howeve
	Irrigation agriculture underlies the growth in horticultural and fodder crops in the tropical savannas. As occurs in all irrigated agricultural developments where groundwater is not used for irrigation, irrigated agriculture, especially in the Ord Irriga
	Many of the river systems of the tropical savannas are largely unmodified, with the environmental flow unallocated for human extraction. However, pressures for extraction on these systems is increasing as the developed catchments of southern Australia be
	Groundwater is a relatively abundant but critical
	
	Carbon emissions


	Global climate change and carbon emissions are becoming particularly relevant to the maintenance of healthy savannas. The consensus among scientists is that the observed warming in surface temperature over the last 100 years is exceptional and unlikely t
	The management of savanna ecosystems and landscapes also has important implications for global carbon budgets. Present atmospheric carbon dioxide levels are 30 per cent higher today than in pre-industrial times. Although burning fossil fuels is the great
	
	Social, economic and institutional considerations


	This section of the report provides a brief review of social, economic and institutional considerations impacting on maintaining healthy regional savanna landscapes. Some key policy drivers and relevant concepts are briefly explored leading into a discus
	
	
	National and savannas’ ‘policy’ context



	In recent years, there has been increasing recogn
	“The aspirations and inherent rights of Indigenou
	A wide range of values \(social, cultural, econo
	(ANZECC and ARMCANZ 1999, p. 6)
	Johnson \(1999\) succinctly states that progre�
	Some recent work by Stafford Smith et al. (2000) provides a clear example of the interaction between the social (land-use viability and public-interest considerations) and biophysical environments (ecosystem resilience) and the implications for sus
	These directions offer a clear incentive to address the application of non-biophysical criteria of savanna health in the context of plan evaluation criteria and to progress the thinking for their inclusion and application.
	
	
	Key concepts and definitions



	There are two particularly useful concepts or def
	Regional economic sustainability: the region is in net economic balance, or an imbalance/subsidy has an ongoing justification from the point of view of society;
	Regional social sustainability: The region’s soci
	(Stafford Smith et al. 2000)
	The definition of regional economic sustainability is important as it points to the inclusion of societal values in determining what is a justifiable outcome at the regional scale. The definition for social sustainability also implies some of the element
	A number of key elements of ‘sustainable habitati
	
	
	
	
	
	Table 5:  Elements of sustainable habitation in A






	Element
	Description
	Viability
	Economic viability in rangelands contexts must tolerate wide variations in outputs (as opposed to stable production over time) and be secondary to ecological resilience.
	Adaptability
	Resource use systems and managers have the ability to deal with new problems and opportunities as they arise by detecting change early (monitoring), learning fast, modifying rights of access and resource use, moving capital and modifying infrastructure
	Diversification
	A way of managing for the high variability of economic output. Diversification at property and regional scales with enterprises linking to different input and output markets. Issues with diversification include complementarity of activities, finance, ski
	Value-adding
	Value-adding through establishing processing industries locally within the rangelands to extend on extractive industry (such as mining activities) would be expected to promote more complex local economies in which multiplier effects generate wealth and
	Infrastructure
	The distribution of infrastructure affects the adaptability of rangelands communities with locational decisions affecting resource use and settlement locations for decades. The development of more adaptable and more mobile infrastructure is needed.
	Empowerment
	Local empowerment (devolved political and administrative power) of resident stakeholders could potentially both improve and limit adaptability. Also need to guard the interests of non-resident rangelands stakeholders, retain a degree of state and feder
	Understanding
	Our current understanding of complex systems asso
	Some of the elements presented above essentially represent characteristics of savanna or rangelands communities (e.g. adaptability or viability) while others advocate actual processes or required approaches to progress towards some notion of sustainabl
	
	
	Key socio-economic issues and threats to landscape health



	This section of the report presents three perspec
	
	
	Drivers of landscape change



	One of the critical factors that influences landscape futures in the savannas of northern Australia, both historically and currently, is the rapid change from industrial resource to post-industrial values (Holmes 1996a). This is evident in increasing e
	Compounding this rapid change in resource values 
	Associated with the above drivers is the decrease in economic significance of traditional agricultural production, declining terms of trade for farmers (Walker 1996) and persistently low or negative commodity values over most of the tropical savannas 
	The influence of increasing population and export pressure in some regions is generating heavier demands on the capacity to produce food and other agricultural products (Holmes 1996a). In other regions, a pattern of human migration towards urban centre
	Conflict over alternative land uses, resulting in social tensions between community interests and uncertainty for all stakeholder interests (Dale and Bellamy 1998) is also driving increasing attempts to negotiate institutional arrangements in these reg
	
	
	Social constraints to achieving healthy savanna regions



	Related to many of the drivers described above are a number of social, economic or institutionally based constraints that impede progress towards healthy savannas regions. Many of these constraints are well recognised and discussed in the literature. Sta
	Prices for rangelands products have not met both 
	At the whole-of-community scale, inequitable service delivery to rangeland communities impacts on rural populations and economies, affecting standards of service including reduced production services at times of production stress and ultimately regional
	Several authors place particular emphasis on the institutional constraints to sustainable land use in rangelands and savanna regions. That is, the barriers presented by the current operation of our organisations, policies, planning and allocation process
	Not recognising or including regional differences
	The lack of understanding, or clear articulation, of the best roles for public and private interest and investment applied in rangeland enterprise environments (Hynes 1997). This is reinforced by Stafford Smith et al. (2000) who state that policy cur
	Government agencies often operate as industry advocates rather than regulators and protectors of the public interest (Stafford Smith et al. 2000).
	Poor integration and coordination of policy and planning create a gap between policy intent and outcomes; mixed signals to rangelands managers; non-compliance to lease conditions; and duplication and inefficiency in service delivery (Dale and Bellamy 19
	A focus on producers themselves rather that the broader institutional contexts in which they operate (Hynes 1997).
	At the property, individual landholder or enterprise scale, there are also a series of factors that influence or constrain sustainable land management practice use and adoption. Critically, at the enterprise scale, management uncertainty driven by system
	Social and economically based indicators of sustainable agricultural production have been proposed and applied at the national scale for a number of years. The use of farmer education and training levels, management approach and farm financial indicators
	
	
	Future directions



	In a scenario, outlining ‘desirable’ future lands
	The role of regionalisation as a critical framework for sustainable savanna futures (Holmes 1996a, 1996b) and the re-crystallisation of regional planning theory and approaches as a means of achieving this, has been effectively argued (Dale and Bellamy
	Further, recent calls for assessing inter-regional differences to guide regional policy intervention and public investment have been made by Stafford Smith et al. (2000). Benefits of this approach, they argue, would include 1) recognising and quantify
	Given this emphasis then, what makes an effective
	the availability of sound technical support and information to resource managers;
	effective negotiated institutional arrangements at regional or subregional scale; and
	improving stakeholders’ capacity to participate i
	Johnson (1999) also promotes active community involvement in problem solving and the adoption of sustainable resource use and management practices, addressing the institutional considerations associated with the planning system in a given region and bu
	Stakeholder access to information and improved capacity for participation, discussed above, also requires improved training opportunities (including cross-cultural training) and information services, and involvement of savanna managers and communities 
	The National Guidelines also outline an approach for addressing some of the existing institutional constraints regarding policy and legislation. It states the need for clear legislation and tenure mechanisms that are explicit about the roles and responsi
	Another attribute of Johnson’s \(1999\) desira�
	In order to overcome the social constraints and i
	One of the final considerations, to support many of the above approaches, is the inclusion of socio-economic factors within natural resource monitoring, reporting and evaluation frameworks; and that this is done on a regional and biophysical unit basis 
	
	
	Conclusion on socio-economic issues



	From the above discussion, a number of factors em
	Summary of key issues

	Johnson et al. (1998) provide a valuable summary of the key issues relating to natural resource planning and management in tropical Australia as identified in published literature (see Table 6). Most of these apply to the savannas, which are the majo
	
	
	
	
	
	Table 6:  Key issues relating to natural resource planning and management in tropical Australia, as identified in published literature (Johnson et al. 1999)






	Issue
	Some possible causes
	Some potential impacts
	Sources
	Declining economic
	viability of primary
	production and
	mining
	Declining real prices paid
	Increasing real costs of inputs/production
	Unviable enterprise size
	Slow rate of structural adjustment
	Limits to operational diversification
	Inappropriate government policy
	Exclusion of drought probabilities from farm planning
	Declining owner/operator equity
	Declining productivity of primary industry
	Need for structural readjustments in some areas for enterprises and businesses
	Social pathologies
	Increasing reliance on the public sector
	Greater reliance on other sources of income
	Increased resource degradation
	Increasing farm and business debt
	ANAO (1997)
	ASTEC (1993)
	Beare et al. (1995)
	Garside et al. (1997)
	Hoey (1996)
	NRMWG (1996)
	Robertson (1994)
	Vanclay and Lawrence (1995)
	Wilcox and Cunningham (1994)
	Social problems in rural and regional communities
	Economic decline of family business enterprises
	Isolation and lack of communication
	Declining terms of trade
	Declining employment opportunities
	Lack of training causing social problems and welfare dependency
	Declining rural population
	Downsizing of social infrastructure in rural communities
	Personal stress
	Changing community values
	Declining government capacity to deliver services
	Inadequate reflection of Aboriginal values in land and marine management and planning
	Poor development and implementation of appropriate community planning and consultation methods
	Declining productivity
	Threat to viability of social structures
	Worsening indicators of social dysfunction
	Declining productivity
	Aging primary producer population
	Threat to viability of social structures
	Marginalisation of Indigenous peoples in natural resource development
	ASTEC (1993)
	Bellamy and Johnson (1997)
	Coombs (1980)
	Dale and Bellamy (1998)
	Finlayson et al. (1997)
	Hoey (1996)
	Holmes (1996a, b)
	Johnson et al. (1998)
	Langton (1998)
	Morton et al. (1995)
	NRMWG (1996)
	O’Faircheallaigh \(1991\)
	DLGP (1998)
	Vanclay and Lawrence (1995)
	Table 6:  Key issues relating to natural resource planning and management in tropical Australia, as identified in published literature (Johnson et al. 1999)
	Issue
	Some possible causes
	Some potential impacts
	Sources
	Increasing threats to sustainability of the natural resource base
	Overgrazing by domestic stock, feral animals and native herbivores
	Low productivity of the resource base
	Land clearance on inappropriate soil and bio-types
	Decline in native species
	Significant weed and feral animal problems
	Fire management and woody regrowth
	Inappropriate changes in fire pattern
	Loss of productive capacity of soils
	Primary industries and mining moving onto marginal lands and environmentally sensitive areas
	High chemical (fertiliser and pesticide) usage in agricultural production systems
	Draining acid sulfate soils
	Inappropriate drainage practices
	Efficiency in harvesting/processing
	Use of sloping lands for agriculture/pastoralism in high rainfall areas
	Clearing of riparian vegetation and of coastal wetlands
	Emissions, effluent and waste products from processing facilities and urban centres
	Poor scheduling of water use/irrigation
	Inefficient use of groundwater resources
	Unknown impacts of major coastal aquaculture development
	Construction of ponded pastures and use of introduced grass species
	Overfishing (recreational and commercial) and incursion of foreign fleets
	Impact of offshore mining on marine resources
	Impact of trawl fisheries on environment and by-catch species
	Knowledge gaps in base data and process understanding in relation to marine resources
	Increasing pressure from tourism
	Decline in proportion of desirable perennial pasture species
	Increase in native or introduced woody species
	Loss, fragmentation and degradation of habitat
	Decline in primary production
	Increase in greenhouse gas emissions
	Soil structure decline and compaction
	Declining soil fertility/organic matter
	Imbalance of soil micro-organisms
	Increased soil erosion and run-off
	Loss of terrestrial, aquatic and marine biodiversity
	Heavy metal contamination and pollution
	Chemical contamination of primary products and byproducts
	Increased nutrient loads; turbidity of surface and groundwaters
	Increased sediments in estuarine and marine environments
	Salinisation
	Acidification of drainage ways and fisheries habitats; fish kills in waterways
	Inadequate environmental flows
	Threats to areas of high biodiversity, ecological and recreational significance
	Significant pressures upon wetland ecosystems
	Threats to subsistence resource base
	Possible negative impacts on Indigenous cultural/social systems
	Destruction of critical coastal and marine habitat
	Depletion of fish stocks
	Arthington et al. (1997)
	CALM (1994)
	Crossland et al. (1997)
	CYRAG (1997)
	DARTI (1998)
	DNR (1997)
	Finlayson et al. (1997)
	Hoey (1996)
	Keating et al. (1995)
	Morton et al. (1995)
	Novelly (1994)
	NRMWG (1994; 1996)
	Rayment and Barry (1993)
	Robertson (1994)
	Saalfield (1992)
	Sattler (1993)
	Sherrard (1998)
	Siewort (1998)
	Tothill and Gillies (1992)
	Wasson et al. (1994)
	Wilcox and Cunningham (1994)
	WRC (1997)
	Zann (1996)
	Table 6:  Key issues relating to natural resource planning and management in tropical Australia, as identified in published literature (Johnson et al. 1999)
	Issue
	Some possible causes
	Some potential impacts
	Sources
	Poor integration,
	coordination and
	implementation of natural resource policy, planning and
	management
	Fragmentation of responsibilities across and within three levels of government
	Inequitable taxation of low-income earners and producers
	Lack of opportunities for community input into decision-making
	Tourism planning (particularly cultural tourism) not integrated in mainstream planning frameworks
	Ad hoc decision-making on infrastructure development
	Lack of clear objectives and strategies for coastal zone management, designation of marine protected areas and marine sector planning
	Difficulties in integrating management into broader frameworks
	Mixed signals to natural resource managers
	Mixed or ambiguous signals to primary producers
	Duplication and inefficiency in community service delivery
	Poor or ill-informed decision-making on primary industry expansion and related infrastructure development
	Poor natural resource planning and management.
	Bellamy and Johnson (1997, 1998)
	Dale and Bellamy (1998)
	Hoey (1996)
	Holmes (1996)
	Johnson et al. (1998)
	Morton et al. (1995)
	NRMWG (1994; 1996)
	RAC (1993)
	Sattler (1993)
	Zann (1996)
	Conflict over alternative resource uses
	Competition between land uses
	Increasing demand/opportunities for tourism and recreation
	Short-term planning horizons of governments
	Poor natural resource allocation processes
	Inadequate system of reserves and conservation zones
	Lack of integration of Indigenous aspirations into planning and management of terrestrial and marine resources
	Social sector largely unrepresented in regional land use planning and zoning
	Planning, development and implementation of policies and programs not achieved through processes negotiated with Indigenous peoples
	Lack of knowledge of traditional owner usage/valuation of coastal and marine resources
	Social tensions between community interests
	Uncertainty for all stakeholders
	Unsustainable development on marginal or ecologically sensitive lands
	Demand for industry structural readjustment
	Marginalisation of Indigenous peoples in natural resource development
	Social conflict and dislocation
	Unnecessary litigation
	Rights and interests of Indigenous peoples not recognised and protected
	ANZECC and ARMCANZ (1996)
	ASTEC (1993)
	Cordell (1995)
	Dale and Bellamy (1998)
	Finlayson et al. (1997)
	Holmes (1996a,b)
	Johnston (1996)
	Langton (1998)
	Morton and Price (1994)
	O’Faircheallaigh \(1991\)
	Robertson (1994)
	Sattler (1993)
	Young et al. (1991)
	Regional planning in Australia’s savannas
	Introduction

	This section briefly overviews regional planning 
	The primary purposes of regional plans are to deal with issues that affect areas beyond a single local government or catchment area. Regional plans provide a framework to coordinate development planning from the national to the state to the regional and
	For the tropical savannas, there are specific contexts that influence the character of regional initiatives. The principal issues are the low population densities and remoteness of most of the savannas compared with the more closely settled southern regi
	Land tenure is of particular significance in the savannas, given that the majority of lands are owned by the states and leased to pastoralists and miners, and a substantial area is held in communal title under the provisions of Native Title legislation.
	
	
	
	
	
	Table 7:  Summary of powers for resources and environmental management in Australia






	Level of
	Government
	General Powers
	Nature conservation
	Natural Resource Management
	Environmental quality control
	Regional economic planning
	National
	Foreign Affairs
	Defence
	Immigration
	Trade and Finance
	Communications
	International treaties
	Endangered species
	Biodiversity
	AHC
	National Heritage Trust
	ARMCANZ
	Biodiversity conservation
	National pollution standards
	EIA
	Greenhouse policy
	Infrastructure finance
	Development projects
	Tax and excise
	States
	Land and Resources
	Social Services
	Education
	Police
	Transport
	Protected areas
	Biodiversity plans
	Conservation programs
	Land tenure systems
	Management of water, land, forests and minerals
	ICM programs
	Control of air, noise, water pollution
	Toxic waste management
	Conservation programs
	Major infrastructure and development projects
	Project approval—EIA Local planning
	Local
	Roads, rates and rubbish
	Town planning
	Recreation and parks
	Habitat protection and conservation
	Works management
	Town planning
	Local works programs
	Town planning
	Waste management
	Environmental health
	Town planning
	Local infrastructure
	Town Planning
	Development approval
	National programs
	Natural resources


	Agriculture, Fisheries and Forestry Australia (AFFA) manages national programs for natural resources management. Apart from a broad range of general resource industry and related programs, AFFA:
	Administers the Natural Heritage Trust of Australia Act 1997 that overseas the NHT funding for the sustainable management of land and water resources. This program has had far-reaching effects on regional resource management in Australia by promoting the
	Funds the seven-year National Action Plan for Salinity and Water Quality (NAP). This program applies in 21 priority regions in Australia each of which will receive funds to develop regional plans to control salinity and improve water quality. Total fun
	Implements COAG Water Reform Policy across the states and is having far-reaching effects on water resource management in Australia. In particular, the reforms require full cost recovery, establishing secure access to water separate from land, water tradi
	Promotes a national campaign for Property Management Planning.
	In the past, government resource and environmental programs, programs of support for community-based programs such as ICM and the NHT were criticised for being ad hoc and not necessarily focused on strategic resource management priorities. The community-
	These criticisms were addressed in recent changes
	The bi-lateral agreement on the NAP defines principles and processes for SNRM planning that also provide the best current guidelines for the NHT2 planning process. The most significant features of these guidelines are that plans:
	Are prepared and implemented by regional bodies incorporating key stakeholders including local government, catchment committees, Landcare groups and industry to address local priorities.
	Meet rigorous criteria for how they are prepared and for the scientific information they need to have for determining priorities, target setting and implementation.
	Guide funding of local projects administered at the local level by regional bodies.
	This National Framework was developed to implement the requirements of the National Action Plan for Salinity and Water Quality and its Intergovernmental Agreement (IGA) with regard to SNRM standards and targets. It is also capable of being extended to 
	The NAP is aimed at water quality and salinity problems especially in the Murray Darling Basin and in Western Australia, however the program extends to other parts of Australia, including the Fitzroy and Burdekin basins in northern Queensland. The NAP pr
	
	Environment and biodiversity


	Environment Australia manages national programs to protect biodiversity and environmental quality. The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the umbrella statute that protects environments of national significance 
	identification and monitoring of biodiversity and the preparation of bioregional plans;
	listing of nationally threatened species and ecological communities, migratory species and marine species;
	preparation of national recovery plans and wildlife conservation plans;
	identification of key threatening processes and the preparation of threat abatement plans;
	protection and management of protected areas including Commonwealth reserves (national parks), World Heritage properties, Ramsar wetlands and Biosphere reserves. The Commonwealth must prepare and implement management plans for a World Heritage property
	The major tool for environmental quality protection in the EPBC Act is the requirement for environmental impact assessment for projects and proposals that may impact on matters of national environmental significance. Through the Environmental Impact Asse
	
	Regional planning and development


	The Department of Transport and Regional Development (DOTARS) administers programs providing economic and social infrastructure especially in rural regions of the country. Across the Commonwealth Government as a whole, there is a huge range of special 
	In DOTARS’ Sustainable Regions Program, funds are
	The Northern Australia Forum involves an extensive series of local consultations across the savanna regions. The consultation process and the background papers for these forums, are important inputs into future regional planning in the savannas.
	Other Commonwealth programs of potential significance to regional planning include the:
	National Strategy for Ecologically Sustainable Development.
	National Greenhouse Strategy.
	National Weeds Strategy.
	National Principles and Guidelines for Rangeland Management.
	Indigenous programs
	Introduction


	There has been no systematic, comprehensive approach to Indigenous land management in Australia. Interest in how Indigenous people use and manage their lands is relatively new. This is partly because the overwhelming focus of Indigenous organisations has
	
	Background and issues


	The management of Australian Indigenous lands (including savanna environments) in northern Australia is important in a number of ways:
	The Indigenous land estate is significant, comprising, according to one estimate, up to 15 per cent of land in the country (Altman and Pollack 2001).
	The Indigenous land estate is growing through statutory and Native Title land claim and land acquisitions made by the Indigenous Land Corporation (ILC).
	Indigenous interests and claims are also asserted over public lands (such as national parks) and over aquatic and marine areas.
	The Indigenous land estate has significant environmental liabilities (ILC 1998) and
	Indigenous landowners are looking to utilise their lands and natural resources for diverse community and economic development objectives.
	The management of the Indigenous land estate is therefore a diverse agenda because it entails assisting Indigenous land owners manage their lands in accordance with community priorities so as to achieve cultural, social, economic, and environmental benef
	Processes of environmental management and the institutional framework in which they are embedded have generally failed to understand, respect, and accommodate Indigenous interests in land and resource use. This is not to say that there have not been some
	At an operational level, it is clear that there i
	Indigenous communities and organisations, given the forum and adequate organisational and financial resources, can be effective environmental managers. Indeed, in northern Australia, a number of Indigenous organisations, such as the Northern (NT) and C
	The efficacy of Indigenous participation, which i
	Tenure—widespread dispossession of Indigenous gro
	Insufficient organisational resources which, as shown by research into Indigenous participation in biodiversity conservation, operates as an impediment to effective Indigenous participation (Lane 2002a).
	
	The actors


	This is a complex institutional environment. The key actors include:
	Indigenous land owning groups: These groups, which are usually incorporated for the purposes of holding and dealing in land and managing funds, are the owners, users, and managers of the Indigenous land estate. These groups are the ultimate beneficiaries
	establishment of reserves in all states and territories in the late colonial period;
	‘claim’ of lands under State or Territory land cl
	Native Title determinations made in accordance with the provisions of the Native Title Act 1993; and
	Lands purchased by the Indigenous Land Corporation, the Aboriginal and Torres Strait Islander Commission, or Indigenous organisations.
	Indigenous Land Councils (including Native Title Representative Bodies): Aboriginal Land Councils are important Indigenous organisations that provide both representative and servicing roles on behalf of their constituents. Some of their functions in re
	The Indigenous Land Corporation: The Indigenous Land Corporation is an independent Commonwealth statutory authority established in 1995. The ILC receives its funding from the Aboriginal and Torres Strait Islander Land Fund. Its two main functions are to
	ATSIC regional councils: At the regional level, ATSIC regional councils play an important role in responding to land management issues. The efficacy of their participation in this domain is limited, however, by the diversity of policy issues with which t
	The National Native Title Tribunal: Determining Native Title rights, particularly in circumstances where concurrent rights exist (or are being determined) often centrally involves questions of land and natural resource planning. For this reason, the Na
	Commonwealth, State, and Territory agencies concerned with land management: Diverse federal, state and territory agencies are concerned with different dimensions of natural resource management (and economic production). While some of these, such as Env
	
	Conclusion


	The management of the lands and natural resources of the Indigenous land estate should be considered a major challenge. It is also one that is currently being addressed by regional Indigenous organisations in ad hoc (rather than systematic) collaborati
	In doing so, renewed efforts in this area will need to move away from contesting Aboriginal claims and interests in land. Environmental management efforts have too often been caught up with contestation over the character of Aboriginal rights and interes
	State programs

	Traditionally, the state governments have had the predominant responsibility for natural resources management in Australia, and each state has developed similar, but (like the rail gauges), different statutory and administrative processes for SNRM. The
	In this project we identify five main categories of plans that are regionally based. Each category has a different head of power and purpose:
	Resource allocation programs and plans that define entitlements to the use of water, land and vegetation resources. Each state has legislation and plans for these purposes the most important of which is the land tenure legislation, given that the vast ma
	Land Use Planning: A variety of plans setting out the permissible or desirable uses of resources at district level.
	Regional or bioregional voluntary or community-based plans for natural resource or environmental management.
	Regional Growth Management Framework or economic development plans with the plan or planning body having a statutory base. The plan content and process criteria will be spelled out in legislation and given force through the Courts if necessary.
	Social or cultural planning.
	
	Queensland
	Natural resources



	The Queensland Department of Natural Resources and Mines has wide functions for the allocation and management of the States natural resources. Statutory allocation of natural resources is delivered by the:
	Water Act 2000, which manages water allocation an
	Vegetation Management Act 1999, which requires th
	Land Act 1994, the agency is also responsible for land administration, in particular the leasehold system as well as providing for pest management for land and stock route management through the Land Protection (Pest and Stock Route Management) Act 200
	Mineral Resources Act 1989, administered by DNR&M
	The agency also oversees the community resource management program, which has substantial regional impacts through:
	The Landcare and Catchment Management Program based on cooperative community based organisations that use an integrated catchment management approach. DNR&M provides technical and financial support to these groups in conjunction with NHT funding. There a
	NRM Regional Strategies, by multi-stakeholder based organisations (Regional Strategy Groups), these are generally based on river basin or major catchment boundaries, but can include adjacent social catchments or communities of interest. There are 13 RS
	
	
	Environment and biodiversity



	The Queensland the Environmental Protection Agency administers the two dominant pieces of legislation and associated programs for environmental protection and nature conservation in that state.
	Environmental Protection Act 1994 focuses on pollution and waste management via a process of licensing environmentally relevant activities and preparing environment protection policies (EPPs) for water, noise and air pollution.
	EPPs for air, water and noise are prepared to prevent activities that harm the environment. For example, the EPP water identifies five levels of environmental values to be to be defined for a particular waterbody and sets activity permits for that waterb
	Classifying potentially harmful activities as Environmentally Relevant Activities (ERA). This usually applies to industrial and extractive activities with the potential to release contaminants to the environment, although some agricultural activities s
	The Nature Conservation Act 1992 deals with:
	The declaration and classification of protected areas including national parks, and conservation parks and national parks on Aboriginal land; and requires the preparation of management plans and conservation plans for those areas.
	The classification and protection of rare and threatened wildlife (both animals and plants), including international migratory species. The Act requires regional conservation strategies and recovery plans for the conservation of biodiversity.
	The Coastal Protection and Management Act 1995
	This Act provides a coordinated framework for the ecologically sustainable development of the coastal zone notably specifying its application to the management of activities on land that affect coastal waters. The State Coastal Plan was finalised in 2001
	The Act requires regional coastal management plan
	
	
	Regional planning and development



	Almost all Queensland state agencies are involved in regional program delivery and have strategies and plans for their portfolio areas such as housing, health care, transport etc. There are two key planning programs affecting regional planning:
	Integrated Planning Act 1997 (IPA)
	This Act’s purpose is to achieve ecological susta
	The Local Government Planning Scheme is at the core of the system, coordinating and integrating planning at the local, regional and state levels and managing the process by which development occurs. The IPA requires local government planning schemes to b
	Integrated Development Approval System nominates a development manager, normally the local government, for streamlining the review and response of all concurrence authorities to development applications.
	For regional planning, IPA provides for voluntary
	State Development and Public Works Organisations Act 1971
	Section 29 if this Act requires government bodies (departments, authorities, corporations and local government) to consider the environmental impact of proposals being considered, and where a development might impact significantly on existing infrastru
	
	Western Australia
	Natural resources



	The Conservation and Land Management Act 1984
	The WA Department of Conservation and Land Management (CALM) administers this Act. The Act also legislates for the three peak bodies, which are responsible for natural resources management:
	Timber reserves are vested in the Lands and Forests Commission;
	National parks, nature reserves and conservation parks are vested in the National Parks and Nature Conservation Authority; and
	Marine reserves and marine parks are vested in the Marine Parks and Reserves Authority.
	The CALM Act establishes the permit and licensing system for access to and use of natural resources vested in these peak bodies, and requires the peak bodies to produce plans of management for the resources and protected areas they manage.
	The Mining Act 1978
	This Act defines the approval procedures for mining proposals in different classifications of private and Crown land. The Act legislates for the license and permit arrangements that regulate prospecting and mining operations.
	Water and Rivers Commission Act 1995
	This Act establishes the Water and Rivers Commission (WRC) as the principal management and research organisation for water resources in WA. The Act legislates for the WRC to grant bore licenses to properties under a separate arrangement from the manage
	
	
	Environment and biodiversity



	Environmental Protection Act 1986
	This Act establishes the EIA framework for Wester
	
	
	Regional Planning and Development



	Western Australian Planning Commission Act 1985
	This Act creates the Western Australian Planning Commission and defines its key tasks as preparing and implementing a State Planning Strategy (SPS), monitoring and forecasting land supply throughout the State, and conducting research on contemporary tr
	
	Northern Territory


	Planning in the Northern Territory was substantially concentrated in November 2001 into the new Department of Infrastructure, Planning and Environment incorporating all the responsibilities of the former constituent agencies:
	Lands, Planning and Environment.
	Transport and Infrastructure.
	Parks and Wildlife.
	This brings into one department the responsibility for most of the matters addressed in regional planning, including transport and infrastructure; development planning and protection of the environment; the use and preservation of land and water resource
	Parks and Wildlife Commission Act 1995 and the Territory Parks and Wildlife Conservation Act 1978
	The first of these created the Parks and Wildlife Commission of the Northern Territory as the body responsible for the management of the protected areas established under the Act, and for the regulation of the use of wildlife. The second Act legislates f
	Mining Act 1980
	This Act defines the different types of permits, licenses and leases required for mineral exploration and extraction. The Act legislates for certain conditions that apply to protected areas declared under Territory and Federal legislation. Mining tenemen
	Environmental Assessment Act 1982
	This Act legislates for EIA procedures in the Northern Territory. It authorises the minister or administrator responsible for the Act to request a public environmental report or an environmental impact statement, or any other information the minister req
	Planning Act 1999
	The NT’s Planning Act is a procedural statute pro
	The Act provides for the creation of the NT Planning Scheme which comprise:
	Land use objectives establishing Government policy for future land use and development in specific areas. They may range from being applicable to the whole of the Northern Territory, covering such matters as the relationship between future development an
	Incorporated documents which can include structure plans or planning concepts that support land use objectives. They can also provide a guide to possible implementation of land use objectives or requirements contained within development provisions.
	Development provisions that regulate land use and development by way of zoning plans and associated provisions.
	The land use objectives under the former Planning Act were saved as Land Use Objectives under Section 155 of the Planning Act 1999. These exist for all major urban areas including Darwin, Alice Springs, Katherine and Pine Creek, for more detailed plannin
	Alice Springs Structure Plan 1999 and Land Use Objectives;
	AustralAsia Railway (NT Corridor) Land Use Objectives (1996);
	Cox Peninsula Land Use Structure Plan (1990);
	Darwin Regional Land Use Structure Plan (1990);
	Gulf Region Land Use and Development Study (1991); and
	Litchfield Land Use Structure Plan (1990).
	Issues for the regional planning system

	Despite the substantial effort in regional and resource planning in the savannas, there remain a number of weaknesses. These weaknesses are reviewed by Dale and Bellamy (1998) and others including problems of planning in Aboriginal communities (Wolfe 
	Dale and Bellamy (1998) conclude that:
	“Lots of planning: Little institutional learning.
	Regional resource use planning is not a brand new planning phenomenon across Australia. There is a significant level of activity and a wealth of institutional arrangements in place which encourage regional planning approaches. Grave deficiencies however,
	(Dale and Bellamy 1998, p. 120)
	Dale and Bellamy’s conclusion, supported by Holme
	a general focus on non-integrated economic and social development themes or protected area conservation. Consequently regional economic assessment needs greater emphasis on systems analysis and spatial/temporal scale together with improved understanding
	an over-emphasis on the spatial representation and data management functions of information technology, with a concomitant lack of interpretative analysis and assistance for negotiation;
	planning remains largely focused on regional structure plans rather than negotiation frameworks;
	institutional arrangements are inflexible and tend to entrench the preparation of structure AL? plans; and
	decision making power remains centralised.
	Similarly, Johnson et al. (1999) provided a critique of current planning arrangements in their review of R&D needs for sustainable development of tropical Australia, as follows:
	
	
	Institutional



	With a few exceptions, there is a lack of coordination/integration of institutions and institutional arrangements at regional scale in tropical Australia.
	Present arrangements do not facilitate broad stakeholder representation/participation in regional decision-making.
	In most jurisdictions, there appears to be strong political resistance to Indigenous aspirations being addressed in mainstream natural resource planning and management activities.
	Current arrangements impede the ability of many stakeholders to effectively participate in planning processes.
	There is a clear need for appropriate/representative institutional structures to facilitate regional planning in tropical Australia.
	
	
	Capacity



	Limits on available human and financial resources provide a critical impediment to effective planning and management in tropical Australia. In addition, it is difficult to attract high quality staff, and once recruited there is generally a low retention
	Given the size of the region and its remote location from major centres of population, the costs of undertaking effective R&D are in many cases prohibitive.
	In order to establish the necessary pre-conditions for R&D to support effective planning and management, there is an urgent need for capacity development in all stakeholder groups.
	
	
	Indigenous resource management



	Given the importance of Indigenous interests to the study area, we have also highlighted issues specific to Indigenous resource management themes and issues. Key issues include:
	Indigenous peoples have, to date, largely been marginalised in economic and natural resource planning, management and decision making, despite the demographic reality of tropical Australia.
	There is a lack of effective recognition of Indigenous aspirations and rights in resource management in the region, particularly the lack of incorporation of Native Title into broad land use objectives.
	Indigenous communities and agencies are poorly resourced for participation in planning and management processes.
	There has been poor integration of Indigenous peo
	Stakeholders identified the need for parity between Indigenous tenure systems and agency management boundaries, or recognition of the distinction between them at a management and jurisdictional level.
	The need to address social and community issues within a natural resource planning and management context.
	There is a need for development of multiple use s
	The need for capacity building to assist in planning and management was seen to be urgent among Aboriginal landowners.
	The lack of cohesion between State, Territory and Commonwealth agencies on Indigenous resource management issues remains a serious constraint.
	Overview of the study regions

	The physical and social characteristics of the study planning regions within the tropical savannas are summarised below.
	
	Queensland
	Fitzroy



	This region is defined on the basis of the Fitzroy River Basin located in central eastern Queensland and covers approximately 144 000 km2. With a mean annual discharge of 5 370 000 mega litres, the basin includes the catchments of the Nogoa, Comet, Isaac
	
	
	Burdekin



	The Burdekin Dry Tropics region covers 130 000 km2 or approximately 8 per cent of Queensland. The region is defined using a combination of bioregional provinces, catchment divides, local government boundaries, land use, climate and ecological characteris
	
	
	Northern Gulf



	The Northern Gulf region includes the catchments of the Norman, Staaten, Gilbert, and Mitchell Rivers. On the northern side of the Mitchell River catchment a regional overlap occurs with the Cape York Peninsula Land Use Strategy area (CYPLUS). The land
	
	
	Southern Gulf



	The Southern Gulf Catchments (total area 235 540 km2) comprise six defined catchments draining into the southern part of the Gulf of Carpentaria: Flinders and Cloncurry Rivers (109 374 km2); Leichhardt and Alexandra Rivers (32 877 km2); Nicholson a
	
	
	Desert Uplands



	The Desert Uplands is both a discrete bioregion covering 68 816 km2 and a recognised management region of approximately 75 000 km2. The dominant land use in the region is pastoral. The Desert Uplands also overlaps with the south-west Burdekin Basin (Bel
	
	
	Cape York



	The bioregion of Cape York Peninsula covers an area of 115 000 km2. Pastoralism is the dominant land use in the region however there are significant areas of nature reserve, vacant crown and Indigenous land. Annual rainfall in the region averages 800 mm
	
	
	Lake Eyre



	The Lake Eyre region covers approximately 1.2 million km2 or approximately one-sixth of Australia. The basin is situated in central Australia and covers large areas of south-west Queensland, South Australia, the Northern Territory and western New South W
	
	Northern Territory
	Darwin–Kakadu



	This region includes the coastal country and woodlands stretching from Darwin to Kakadu National Park in the Top End of the Northern Territory. It also includes the coastal region south-west of Darwin and the escarpment country of the Kakadu-Katherine Go
	(Source: <http://savanna.cdu.edu.au/information/ar/ar_at.html>).
	
	
	Victoria River District–Sturt Plateau



	The Victoria River District and Sturt Plateau region cover around 270 000 square kilometres of the country south of Katherine, straddling the border between the Northern Territory and Western Australia. To the west it features the rocky bluffs characteri
	(Source: <http://savanna.u.edu.au/information/ar/ar_at.html>).
	
	Western Australia
	Kimberley



	This is an area of around 300 000 km2 and includes the orange rocky gorges and ridges of the north Kimberley, which grade into flatter cattle country in the south. The area included here is defined by the biogeographic regions Dampier Land, North Kimberl
	(Source: <http://savanna.cdu.edu.au/information/>).
	Selecting plans for evaluation

	As outlined in Section 1, the evaluation criteria will be defined in the context of assessing bioregional plans within the tropical savannas of northern Australia. Although a somewhat subjective process in itself, it is important to state on what basis o
	Selected plans shared the following characteristics:
	The geographical coverage (location) of the planning area was within the tropical savannas.
	The spatial scale of planning was consistent with
	existing bioregional boundaries or groupings of related regional ecosystems types;
	regional natural resource management boundaries (as defined by catchment boundaries for example); and
	institutional regional boundaries (social, administrative or cultural) where the purpose or subsequent function of defining the boundary includes the management of natural resources (e.g. government agencies, land Councils and regional development org
	Plans had, as their primary focus, integrated natural resource management outcomes at a bioregional or regional scale or, had this as a significant element/objective of the plan (the stated purpose of the plan involved addressing landscape health issues
	
	Relevant plans and planning


	In the previous section, we outlined the criteria the evaluation study used to identify and select planning documentation from the broad range of planning currently under way. As stated earlier, the plans reviewed here can be considered as belonging to f
	Regional or bioregional statutory plans for environmental or natural resource management;
	Regional Growth Management Framework or economic development plans with the plan or planning body having in most cases a statutory base;
	Land use planning;
	Regional or bioregional voluntary or community-based plans for natural resource or environmental management; and
	Social or cultural planning.
	An overview of the individual plans/planning for each of the study regions is presented in Table 8.
	
	
	
	
	
	Table 8:  Summary of plans in the savanna regions






	Region
	Plan title
	Plan type and head of power
	Organisation/s
	Fitzroy Basin / Central Queensland Region
	Central Queensland Strategy for Sustainability (2000)
	Community or sector-based / voluntary NRM regiona
	Fitzroy Basin Association Inc
	CQANM Regional Growth Management Framework (2001)
	Regional Growth Management or Economic Development Plan. Dept. Local Government and Planning, Qld
	Central Qld Regional Planning Advisory Committee—
	Strategic Plan for a Viable and Sustainable Central Highlands 2000/3
	Community or sector-based / voluntary NRM regiona
	Regional Coordination Committee, Central Highlands Regional Resource Use Planning Cooperative
	Regional Vegetation Management Planning
	Statutory Environmental or Natural Resource Manag
	Dept. Natural Resources & Mines, Qld
	Fitzroy Basin Water Resource Plan and Draft Resource Operations Plan
	Statutory Environmental or Natural Resource Management Plan under initially under Water Resources Act 1989, amended under Water Act 2000
	Dept. Natural Resources & Mines, Qld
	Burdekin
	(Qld)
	Regional Strategy and Business Plan
	Community or sector-based / voluntary NRM regional or catchment strategy Commonwealth's Natural Heritage Trust program, emerging National Action Plan for Salinity and Water Quality program
	Burdekin Dry Tropics Group Inc. \(RSG\) [incor�
	Table 8:  Summary of plans in the savanna regions
	Region
	Plan Title
	Plan Type and Head of Power
	Organisation/s
	Regional Vegetation Management Plan
	Statutory Environmental or Natural Resource Management Plan - Vegetation Management Act 1999. Dept. Natural Resources & Mines Qld.
	Dept Natural Resources & Mines, Qld
	Burdekin Water Resource Plan (pre-planning phase)
	Statutory Environmental or Natural Resource Manag
	Dept. Natural Resources &Mines, Qld
	Mackay
	(QLD)
	Whitsunday, Hinterland and Mackay Regional Planning Project: WHAM 2015
	Regional Growth Management or Economic Development Plan. Dept. Local Government and Planning, Qld
	Whitsunday Hinterland and Mackay Regional Planning Advisory Committee ()
	Mackay Whitsunday Regional Natural Resource Management Strategy, 2000
	Community or sector-based / voluntary NRM regional or catchment strategy Commonwealth's Natural Heritage Trust program, emerging National Action Plan for Salinity and Water Quality program
	Mackay Whitsunday Regional Strategy Group
	Desert Uplands (QLD)
	Natural Resource Management Strategy (Program).
	Community or sector-based / voluntary NRM regional or catchment strategy
	Desert Uplands Build-up and Development Strategy Committee Inc.
	Cape York (QLD)
	Cape York Peninsula Land Use Strategy \(Stage 2 
	Cape York Regional Advisory Group
	Cape York Natural Heritage Trust Plan 1997–2000
	Commonwealth’s Natural Heritage Trust program
	Bushcare – NHT – Environment Australia
	Far North Queensland Regional Plan
	Regional Growth Management or Economic Development Plan.
	FNQ Regional Planning Advisory Committee, Department of Local Government and Planning, Qld
	Northern Gulf (Qld)
	Northern Gulf Regional Strategy (August 2001)
	Community or sector-based / voluntary NRM regional or catchment strategy Commonwealth's Natural Heritage Trust program
	Northern Gulf Resource Management Group Inc.
	Mitchell River Watershed Management Plan (April 2000)
	Community or sector-based / voluntary NRM regiona
	Mitchell River Watershed Management Group Inc.
	Table 8:  Summary of plans in the savanna regions
	Region
	Plan Title
	Plan Type and Head of Power
	Organisation/s
	Northern Gulf (Qld)
	Regional Vegetation Management Plan
	Statutory Environmental or Natural Resource Manag
	Dept Natural Resources and Mines, Qld
	Gulf Regional Development Plan (November 2000)
	Regional Growth Management or Economic Development Plan
	Gulf Regional Planning Advisory Committee (RPAC)
	Southern Gulf (QLD, NT)
	Southern Gulf Catchments Regional Strategy for Sustainable NRM (November 2001)
	Community or sector-based / voluntary NRM regional or catchment strategy Commonwealth's Natural Heritage Trust program
	Southern Gulf Catchments Inc.
	Regional Vegetation Management Plans
	Statutory Environmental or Natural Resource Manag
	Dept. Natural Resources & Mines, Qld
	Multiple Use Strategic Plan for the Southern Gulf of Carpentaria (1999)
	Regional Growth Management or Economic Development Plan
	Dept. State Development (prepared by Environment North)
	Gulf Region Land Use and Development Study 1991
	Land Use / Economic Development Plan
	Dept. Lands and Housing, NT
	Lake Eyre Basin
	Lake Eyre Basin Strategic Plan (2000)
	Lake Eyre Basin Coordinating Group
	Darwin (NT)
	Darwin Regional Land Use Structure Plan (1990)
	Land Use / Economic Development Plan
	Dept. Lands and Housing, NT (now - Department of Lands, Planning and Environment, NT)
	Katherine (NT)
	Katherine Planning Concepts and Land Use Objectives 2001
	Land Use / Economic Development Plan
	Dept. Lands, Planning and Environment, NT
	Table 8:  Summary of plans in the savanna regions
	Region
	Plan Title
	Plan Type and Head of Power
	Organisation/s
	Katherine (NT)
	Proposed Litchfield Planning Concepts and Land Use Objectives 2001
	Land Use / Economic Development Plan
	Dept. Lands, Planning and Environment, NT
	Ti Tree—Alice Springs \(NT\)
	Alice Springs Land Use Structure Plan 1999 and Land Use Objectives
	Land Use / Economic Development Plan
	Dept. Lands, Planning and Environment, NT
	NT—non regional
	Northern Territory Parks Master Plan
	Protected Area Management Plan
	Northern Territory Parks and Wildlife Commission
	A Strategy for the Conservation of Threatened Species and Ecological Communities
	Environmental or Natural Resource Management Plan
	Northern Territory Parks and Wildlife Commission
	Northern Land Council Strategic Plan
	Native Title Representative Body—links to Tropica
	Central Land Council / NLC Caring for Country Unit
	Kimberley (WA)
	Kimberley (Regional) Development Plan 1990
	Regional Growth Management or Economic Development Plan.
	Kununurra–Wyndham Development Strategy
	Regional Growth Management or Economic Development Plan.
	Kimberley Development Advisory Committee, Kimberley Region Plan Committee
	East Kimberley Impact Assessment Project
	Rangeways Project
	Research and Development
	WA Dept. Agriculture, REDO and community sectors
	Regional Management Plan (Conservation and resource potential of Crown Lands)
	Conservation and Land Management, WA
	Evaluating regional resource management planning systems and plans
	Scope

	In a policy system, plans have the role of translating policy objectives into a range of actions including statutory, economic and program funding actions on the ground. To understand whether or not a policy system is working well requires consideration
	What types of evaluation are there?
	What are the methodological issues involved in evaluation of plans?
	By what criteria can we evaluate regional plans?
	Concepts of plan evaluation
	Issues


	From the point of view of Sustainable Natural Resource Management (SNRM), the primary purpose of evaluation is to measure how appropriate and effective the management system is in terms of predefined policy criteria. Does the system as a whole deliver 
	In a review of the literature on policy evaluation in natural resources, Wallace et al. (1995) identified three common problems facing agencies implementing natural resource management policies: how to respond to a general call for increased public par
	In an evaluation of public involvement in water resource planning, Syme and Sadler (1994) subscribed to the philosophy that evaluations of such exercises must be pragmatic and clearly linked to decision makers and their decision making context. They ar
	In recognition of these issues, frameworks for evaluating planning systems need to take into account the fact that planning systems have social, economic, technical and institutional attributes. These are:
	characterised by broad societal goals and task complexity;
	generally lack clear goals and quantifiable and measurable outcomes;
	have evolving processes in which the needs of the process and the perception of those needs amongst stakeholders in the community, government agencies and technical expertise are also changing;
	their influence or impacts are often incremental and cumulative, and generally accrue over a long timeframe; and
	are inevitably undertaken in the context of changing political and institutional climate; that is, one that is in a state of flux.
	Evaluation of management systems should, according to Bryson et al. (1990), distinguish between the management context, the management process and the outcomes of management. Evaluating management processes, they suggest, requires four factors to be ex
	It should be noted that in the evaluation criteria listed above, it is assumed that potentially affected groups have already mobilised to participate in the management system (Bryson et al. 1990). Given sufficient levels of participation, evaluation ca
	
	Types of evaluation


	The Commonwealth Department of Finance
	As a framework for evaluating programs across all government sectors, the Commonwealth Department of Finance provides a clear definition used by the National Audit Office and other government agencies for defining the fundamental purpose of an evaluation
	Appropriateness of the extent to which program objectives or desired outcomes align with government priorities and client needs;
	Cost effectiveness of the input cost (in money terms) of given outcomes which may not be readily expressed in money terms;
	Effectiveness, that is, measuring the extent to which project outcomes are achieving program objectives; and
	Efficiency, that is the extent to which program inputs are minimised for a given level of program outputs, or the extent to which outputs are maximised for a given level of inputs.
	Knaap and Kim
	In a similar vein, Knaap and Kim \(1998\) cate�
	Process evaluations (implementation research)
	Process evaluations limit their scope to how activities are carried out, that is, to how a program is implemented. The real purpose of process evaluations is to look beyond program costs and benefits and to identify how the program worked and why the pro
	The top-down approach to implementation research 
	Program Impact Evaluation
	The purpose of these evaluations is to measure changes in the environment-program outcomes. At the core of such evaluations is the definition (scoping) of the variables to be measured (indicators), the collection of data, and the evaluation of that d
	Impact evaluations create (ex post) debates about what are appropriate indicators for the program (e.g. which measures of water quality), how it will be measured (how frequently, where and with what level of certainty, etc.) and the significance of
	Efficiency Evaluations
	These evaluations attempt to determine whether the program represents a good use of resources. That is, do the costs exceed the benefits or are there better program approaches? Typically efficiency evaluations use economic approaches, exemplified by cost
	
	A systems-based framework


	In their paper ‘Evaluation Principles for NRM Pol
	address a system that links objective to consequence;
	be conducted in terms of the fundamental assumptions and instrumental hypotheses that underpin core policy, program or research objectives;
	be grounded in the natural resource, policy/institutional, economic, socio-cultural and technological contexts of implementation in practice;
	be based on the establishment of practical, valid and equitable evaluation criteria by which change can be monitored and assessed;
	involve methodological pluralism (including both quantitative and qualitative methods) to ensure rigour and comprehensiveness in assessment; and
	provide for the integration of the different disciplinary perspectives on evaluation (i.e. social, economic, environmental, policy and technological perspectives).
	Furthermore, evaluation has not only to allow for the assessment of impact (i.e. environmental, economic, social, institutional, and technological) but importantly it also had to be implemented as a process tool that:
	supports purposeful and informative stakeholder participation;
	creates improved opportunities for the incorporation of on-going learning processes at individual, organisational and policy levels;
	facilitates negotiation and mediation processes; and
	supports the move towards the amelioration of, or improvement in, the tractability of problems (Bellamy et al., 2001).
	Figure 3 illustrates the framework, derived from the key principles identified above. This framework recognises the multiple levels and nested nature of natural resource management policy. It links both the intent and rationale of the natural resource ma
	�
	Figure 3:  Integrated systems-based framework for the evaluation of natural resource managemen˜˜t policy initiatives
	Evaluation needs to be directed toward influencing what emerges in a positive and constructive way, rather than focusing only on post hoc evaluation related to mere achieving the means of reaching objectives initially proposed. The evaluation may be infl
	
	
	
	
	
	Table 9:  Definition of system elements in a natural resource management initiative






	Element
	Definition
	Issue characterisation
	The nature of the issue or problem underlying the phenomenon being evaluated (e.g. program or policy, activity, process, method/tool, body of knowledge), and the context in which the issue or problem developed.
	Intent/Objective
	The objectives or intent of (a) the phenomenon being evaluated, its expected outcomes and key stakeholders, and (b) the evaluation itself.
	Instrumental assumptions
	Statement of the theoretical assumptions and instrumental hypotheses or rationality underpinning the implementation of the phenomenon of interest.
	Evaluation criteria
	Environmental, economic, social, policy/institutional and technological measures or indicators that reflect on performance in achieving key objectives and outcomes. In turn, performance is influenced by contextual factors (e.g. environmental, economic, 
	Process of implementation
	The activities, strategies or operations by which the initiative is implemented or delivered and which produce the outputs and, in turn, outcomes of the initiative.
	Evaluation Methods
	The quantitative and qualitative performance assessment methods for (a) the evaluation of performance measures/criteria, and (b) the interpretation or analysis of findings.
	Products
	The outputs or deliverables produced by a program over which the initiative has control.
	Outcomes
	The impacts that are achieved, both anticipated and unanticipated, by the initiative.
	The concepts and methods of evaluating SNRM initiatives are reviewed in Bellamy et al. (2001). The model presented there addresses the whole package of SNRM activities involved in assessing an initiative and emphasises the need for longitudinal approac
	
	Evaluating local and regional plans
	New Zealand Regional Policy Statements



	It is a requirement of New Zealand’s Resource Man
	The RMA also requires that the suitability and effectiveness of the RPS be monitored using indicators on a five-yearly basis to see whether the plan has achieved its anticipated environmental outcomes outlined in the RPS. This is accomplished via an annu
	The Canterbury Region for example, which is located on the eastern coast of the South Island and contains the city of Christchurch, has important agricultural and grazing lands, and also areas of high environmental values. Its Regional Policy Statement h
	Soils and land use.
	Landscape, ecology and heritage.
	Water.
	Beds of rivers and lakes.
	Coastal environment.
	Solids and hazardous waste management.
	Air.
	Transport.
	Natural hazards.
	Hazardous substances.
	Settlement and built environment.
	Between four and eight indicators have been developed for each of these themes and certain themes are currently being monitored using developed indicators and results are reported annually. Issues of scale, thresholds or how indicators are measured were
	Figure 4:  New Zealand Framework for Regional Policy Statements (modified from report by Canterbury Regional Council 1998)
	
	
	Local land use plans in England



	An evaluation of local land use plans in England (PIEDA 1992), focused on the outcomes of plans and especially whether or not they were meeting economic development and environmental needs and whether the plans had the effects intended. This ex post ev
	Planning objectives—what is planning trying to ac
	The inputs \(instruments\) used to achieve the�
	The effect of the resulting planning decisions on land use and development in the local area (intermediate outputs);
	The consequences of the land use changes (the final outputs) on the economic, social and environmental objectives of the planning system.
	The study collected data on performance measures such as rates of development, property prices, employment, traffic and loss of farmland and habitat. They then conducted a strategic evaluation within the framework of the ABS, by marshalling the data for
	Patsy Healey’s work on assessing the British plan
	A problem all these studies face, however, is how to describe the central elements of the system. Are these to be found in the informing ideas which direct the system, the agenda of tasks the system addresses in environmental management, the law and form
	
	
	Regional planning in the United States



	Berke and Conroy (2000) in a recent application of plan evaluation techniques to local plans attempted to answer the questions:
	Are we planning for sustainable development?
	Do plans achieve balance by supporting all sustainability principles?
	Or do plans narrowly promote some principles more than others?
	To answer these questions, Berke and Conroy (2000) define a set of six economic, social and ecological principles (or criteria) of sustainability including:
	harmony with nature—protecting biodiversity and e
	liveable built environments—urban design for comm
	place-based economy—use of local natural resource
	equity—improving the living conditions of low-inc
	polluters pay—requiring those interests causing c
	responsible regionalism—minimising the harm to ad
	Their plan evaluation analysed the written policy statements in plans from 30 regions in the United States using a rating scheme that measured the degree of commitment of planning policies to the sustainability principles. Rating ranged from zero for pri
	The results showed that the sampled plans most strongly advanced the liveable built environment principles over the others and were particularly weak on the harmony with nature, polluter pays and responsible regionalism principles. Regions varied markedl
	From a methodological point of view, the Berke and Conroy (2000) study showed the benefits of systematic plan evaluation in the context of comprehensive planning criteria and components. It allowed them to highlight the strengths and weaknesses across 
	Baer \(1997\) also uses a similar type of eval�
	For other applications of monitoring to regional planning see, in Australia: Australian Local Government Association (1999), Rainforest CRC and ES&S (2000), Gold Coast City Council (1997), Western Sydney Regional Organisation of Councils (2000); 
	Figure 5:  The Adapted Balance Sheet for evaluating the effectiveness of land use plans (Source: PIEDA, 1992)
	
	Discussion


	Drawing from the above examples and approaches to plan evaluation, and natural resource management evaluation generally, several important considerations or characteristics emerge for inclusion in the methodological approach being applied in this current
	the use of a participative and partnership-based approach with in collaboration with planners and their organisations;
	that this approach supports collaborative learning on planning improvement and review through adaptive management pathways;
	that evaluation be applied as a process tool in the planning activity;
	using an issues-based or thematic approach with clear planning outcomes-based criteria being adopted for evaluating the plan content; and
	that the evaluation contributes to ascertaining t
	These considerations only form part of the evaluation framework. The following section looks to explore and supply the more functional elements of the framework: namely identifying the content or issue-based criteria for regional plans in the savannas (
	Desired outcomes of regional planning systems

	This section looks to further develop the content-focused criteria for plan evaluation as expressed in terms of desired regional planning outcomes identified in regional plans. Several sources are considered for defining these outcomes including:
	National policy principles and program objectives relating to sustainable development and natural resource management;
	The concept of savanna health; and
	Key sustainability monitoring frameworks and indicators.
	
	Principles of ESD


	Principles attempting to address something as complex as the development process will be difficult to define and inevitably contested. While it is not feasible to debate the meaning of ecologically sustainable development here, we do start from the premi
	The underlying principles of sustainable development will guide the regional planning process because there is a commitment to the concept in legislation and government agreements (e.g. Inter Governmental Agreement on the Environment);
	There is sufficient agreement about the scope of sustainable development and its main components that progress can be made to implement it in parallel with the refinement of the principles themselves. In its most general form, this means taking account o
	The National Strategy for Ecologically Sustainable Development (NSESD), which has been ratified by all Australian governments, commits all governments to three core objectives:
	to enhance individual and community well being and welfare by following a path of economic development that safeguards the welfare of future generations;
	to provide for equity within and between generations; and
	to protect biological diversity and maintain essential ecological processes and life support.
	This concept is adopted in most recent discussion
	Conceptual definitions are relatively easy to state, but defining sustainable natural resource use in practical, functional terms such as in the identifying criteria or indicators for sustainable resource use and monitoring is more challenging for a vari
	Sustainability is a multi-scale, multi-dimensional (ecological, economic, social) and multi-temporal concept which has led to a huge diversity in its definition. The implication of this is that different issues are relevant at different scales, that we
	Post hoc assessment: The use of indicators and time-trends requires land uses to be implemented and indicator trends established before sustainability can be assessed. This is risky since irreversible or long-term damage to the land resource may occur be
	Lack of scientific knowledge about conditions, processes, impacts and tolerances always leads to uncertainty about the effectiveness of actions in achieving sustainability. Trend data and long-term data sets that are needed to measure and monitor indicat
	Inflexible assessment: criteria are prescriptive and do not account for variability in the land resource, variability in the land degradation hazards that exist, and variability in the land management options available. Application needs to be context sp
	While no prescriptive assessments of sustainability for resource use exist, we need to make progress in the face of mounting evidence that natural resources are being degraded. As set out in the policy guidelines for regional planning under the NAP/NHT2,
	
	National program objectives for regional resource management planning


	The driving force of Commonwealth programs in regional and bioregional SNRM planning in Australia at present is embodied in the development and implementation of the NAP and NHT2 programs. The agreed principles and objectives on which these programs are
	
	
	Framework for the Extension of the Natural Heritage Trust (NHT2)



	The draft bilateral agreement between the Commonwealth and the State of Queensland sets out the NHT2 over-arching objectives to be:
	Biodiversity Conservation: the conservation of Au
	Sustainable Use of Natural Resources: the sustain
	Community Capacity Building and Institutional Change: support for individuals, landholders, industry and communities with skills, knowledge, information and institutional frameworks to promote biodiversity conservation and sustainable resource use and ma
	These objectives are the basis for defining the four programs (Landcare, Rivercare, Bushcare and Coastcare) and the development of the 10 areas of activity (Environment Australia and Agriculture, Forestry and Fisheries Australia, 2002) financed by th
	protecting and restoring the habitat of threatened species, threatened ecological communities and migratory birds;
	reversing the long-term decline in the extent and
	protecting and restoring significant freshwater, marine and estuarine ecosystems;
	preventing or controlling the introduction and spread of feral animals, aquatic pests, weeds and other biological threats to biodiversity;
	establishing and effectively managing a comprehensive, adequate and representative system of protected areas;
	improving the condition of natural resources that underpins the sustainability and productivity of resource based industries;
	securing access to natural resources for sustainable productive use;
	encouraging the development of sustainable and profitable management systems for application by land-holders and other natural resource managers and users;
	providing land-holders, community groups and other natural resource managers with understanding and skills to contribute to biodiversity conservation and sustainable natural resource management; and
	establishing institutional and organisational frameworks that promote conservation and ecologically sustainable use and management of natural resources.
	
	
	National Action Plan for Salinity and Water Quality (NAP)



	The NAP and its Intergovernmental Agreement specifies national natural resource outcomes with a minimum set of regional targets required to progress towards them, and national guidelines and protocols for regional target-setting, monitoring and reporting
	The impact of salinity on land and water resources is avoided or reduced.
	Surface and groundwater quality is maintained or enhanced.
	Surface water and groundwater is securely allocated for sustainable production purposes and to support human uses and the environment, within the sustainable capacity of the water resource.
	The integrity and diversity of aquatic and terrestrial biodiversity and ecosystems are maintained or enhanced.
	Production systems developed which enhance or maintain water quality and prevent and manage salinity.
	Land management practices in place, which enhance or maintain water quality and prevent and manage salinity.
	The impact of salinity and degrading water quality on locations and systems which are critical for conservation of biodiversity, agricultural production, towns, infrastructure and cultural and social values, is avoided or minimised.
	In addition to these there are core matters for biodiversity.
	
	Application of savanna health concept to developing criteria


	The Tropical Savannas CRC has sought to develop performance benchmarks by defining healthy savannas and their attributes, and identifying indicators of landscape health (Whitehead et al. 2000). A healthy savanna is defined as:
	maintaining basic functions (including but not confined to nutrient cycling, water capture, provision of food and shelter for fauna) at all spatial scales;
	maintaining viable populations of all native species of plants and animals at appropriate spatial and temporal scales; and
	reliably meeting the long-term needs (spiritual, aesthetic and material) of those with an interest in savannas.
	Key features of the savanna health concept include:
	attributes considered important extend beyond basic processes such as nutrient cycling to include features such as biological and landscape diversity that may make little direct contribution to production; and
	attributes considered integral to health may vary across spatial scales.
	However, attributes tend to converge and be less dependent on narrower sectoral goals at larger spatial scales. Proposed indicators all identify potentially measurable aspects of savanna state or process, but many require further work to simplify, verify
	The overall aim is to clarify the resource manage
	
	Contribution of indicators and monitoring frameworks
	Social policy contributions



	The working concept or definition of a ‘healthy s
	Considering relevant social policy based monitoring perspectives, the Organisation for Economic Co-operation and Development (OECD, 2001) has outlined a national scale social indicator framework (Table 10). This framework designed to track social dev
	In determining savanna health criteria, the conceptual approach transfers well. It highlights the need to consider the broader contextual influences on the planning process; the current condition or status of social, economic and institutional well-being
	
	
	
	
	
	Table 10:  Social policy objectives and examples of related social indicators (OECD 2001)






	Social policy objective
	Description
	Examples of supporting social indicators
	Self-sufficiency
	Autonomy of families or individuals, active participation in the economy and society, and self-sufficiency in activities of daily living.
	Status: employment, joblessness, retirement ages.
	Responses: activation policies, spending on education, literacy, educational attainment, social expenditure.
	Equity
	Policies that seek to overcome social or labour m
	Status: relative poverty, low paid employment, gender wage-gap. Responses: social expenditure, benefit recipience, activation policies, spending on education.
	Health
	Health status of populations, including related social factors.
	Status: Life expectancy, accidents, relative poverty.
	Responses: health infrastructure; healthcare expenditure.
	Social cohesion
	Despite wide-spread use as an over-arching social
	Status: suicide, group membership, voting, strikes, crime.
	Responses: activation policies, spending on education, public social expenditure, prisoners.
	A second approach, developed for Australian socia
	
	
	
	
	
	Table 11:  Australian social statistics ‘areas of






	Aspects of life contributing to wellbeing
	Related social statistics ‘areas of concern’
	Support and nurture through family and community
	Family and community
	Freedom from disability and illness
	Health
	Realisation of personal potential through education
	Education and training
	Satisfying and rewarding work both economic and non-economic
	Work
	Command over economic resources, enabling consumption
	Economic resources
	Shelter, security and privacy through housing
	Housing
	Personal safety and protection from crime
	Crime and justice
	Time for and access to cultural and leisure activities
	Culture and leisure
	As outlined earlier in this discussion, indicator
	Given the natural resource management application context for the current project, it would not be necessary or advisable to transfer the full set of indicators supporting the above OECD objectives or ABS well-being aspects into a regional plan evaluatio
	
	
	Biophysical criteria



	In selecting biophysical criteria of savanna health for assessing regional natural resource management plans in the tropical savannas, it is important to ensure that the final set are capable of providing reliable and informative assessments of SNRM plan
	The main biophysical frameworks accessed for the purpose of this report are:
	Montreal Process criteria and indicators which are intended to provide a common understanding of what is meant by sustainable forest management (Commonwealth of Australia, 1998).
	Australian and New Zealand Environmental Council 
	SoE reports. Specific criteria and indicators used for reporting environmental condition and trend by Commonwealth and State Governments (e.g. Hamblin 1998).
	National Land and Water Resources Audit Biodivers
	TS–CRC savanna health indicators. Indicators of l
	The Murray Darling Basin Commission’s Landmark Su
	Other relevant indicator reports for sustainable agriculture including: National workshop on environmental indicators for sustainable agriculture (Hamblin 1992), indicators for catchment health (Walker and Reuter 1996) and indicators developed by Sta
	A number of sources and monitoring frameworks were reviewed to identify various criteria (Table 12).
	
	
	
	
	
	Table 12:  Monitoring frameworks and sources reviewed to identify relevant criteria to assess the maintenance of soil and pasture productivity






	Monitoring framework or source
	Reference
	National Land and Water Resources Audit (NLWRA)
	Whitehead et al. (2001)
	TS–CRC criteria and indicators for savanna health
	Whitehead et al. (2000)
	Murray Darling Basin Commission's Landmark Sustainability Indicators Review
	Eigenraam et al. (2000)
	Environmental Indicators for National State of the Environment Reporting - the Land (SoE-land)
	Hamblin (1998)
	State of the Environment - Queensland (SoE-Qld)
	National workshop on Environmental Indicators for Sustainable Agriculture
	Hamblin (1992)
	Indicators of Catchment Health
	Walker and Reuter (1996)
	OECD Environmental Indicators for Agriculture
	OECD (1999)
	National Collaborative Project on Indicators for Sustainable Agriculture 1998
	Sustainable Agriculture: Tracking the indicators for Australia and New Zealand 1993
	Anon (1998)
	Hamblin et al. (1993)
	
	
	Regional Forest Agreement process



	The criteria used by Australian Governments in th
	Biodiversity to ensure the viability and integrity of all elements;
	The productive capacity and sustainability of savanna ecosystems;
	Savanna ecosystem health and vitality;
	Soil and water resources;
	Savanna contribution to global carbon cycles;
	Long-term multiple social and economic benefits to meet the needs of societies;
	Natural and cultural heritage values; and
	Indigenous cultural rights and values
	
	
	Murray Darling Basin Commission Landmark Project



	Murray Darling Basin Commission funded the Landmark project to identify, assess and map current land use and Current Recommended Practices for basin dryland agriculture against a range of sustainability indicators. Landmark defines sustainability as the
	Soil health: includes biological, physical and chemical health, and protection from removal by wind or water; also includes freedom from induced water logging, soil salinisation and acidification.
	Water quality and quantity: for both surface water and groundwater and includes chemical composition and sediment content.
	Nature conservation: maintenance or improvement of biodiversity in native plant and animal communities and ecological processes.
	Greenhouse and air quality: Greenhouse gas emission and sinks.
	Financial return: generation by the farm business of sufficient funds for the business to be viable and for the farming family to meet lifestyle goals.
	Quality of life: the capacity to achieve personal and family goals and participate in community life.
	Cultural heritage: the identification and protective management of cultural heritage (see Eigenraam et al. 2000).
	
	
	Core national strategy for ecologically sustainable development headline indicators



	Environment Australia recently released a report measuring national performance against the core objectives of the NSESD. The indicator set was developed in consultation with Commonwealth and state agencies, key stakeholders and the public (see Table 13
	
	
	
	
	
	Table 13:  Core National Strategy for Ecologically Sustainable Development Headline Indicators






	Core Objective 1 (a) enhancing individual and community well-being and welfare by following a path of economic development that safeguards the welfare of future generations
	Living standards and economic well-being
	1. Real GDP (Chain Volume Measure) per capita
	2. Gross household disposable income
	Education and skills
	3. Percentage of people aged 25–64 who have attai
	Healthy living
	4. Disability adjusted life years
	Drinking water quality
	5. The proportion of the Australian population with access to drinking water systems by settlement type and quality
	Air quality
	6. Instances and duration of NEPM standards exceeded for ambient air quality in major urban areas (including particulates)
	7. Total SOx, NOx and particulate emissions and per GDP
	Core Objective 1 \(b\) economic development th�
	Economic capacity
	8. Multi-factor productivity Industry Performance Real GDP (Chain Volume Measure) per capita (see Indicator 1)
	Economic security
	9. National Net Worth
	Core Objective 1 (c) Management of natural resources
	Water
	10. Number and proportion of catchments where water use is within sustainable yield
	Forests
	11. Extent of area by forest type and tenure.
	Fish
	12. Status of commercially valuable wild fish stocks
	Energy
	13. Total non-Renewable Energy use and per GDP
	Agriculture
	14. Returns to the natural resource base (agriculture only)
	15. Catchment Condition Index
	Core Objective 2: Providing for inter and intra generational equity
	Intra-generational equity
	16. Distributional information by gender, age, health status, ethnic origin, geographical location, income, occupation and educational attainment, is available for the following:
	Living standards and economic well-being (supplementary indicators only);
	Education and skills;
	Healthy living; and
	Drinking water quality.
	Inter-generational equity is probable if the collective results for other indicators show over time that:
	individual and community well-being and welfare is being enhanced;
	intragenerational equity is being provided for;
	biological diversity and ecological processes and life support systems are being maintained; and
	economic development is maintaining or enhancing these outcomes.
	Core objective 3: protecting biodiversity and maintaining ecological processes and life support systems
	Biodiversity and ecological integrity
	17. Extent and condition of representative terrestrial, coastal, freshwater and marine eco-systems including extent to which represented in reserves and non-reserve systems
	18. Numbers of extinct, endangered and vulnerable species and ecological communities
	Climate change
	19. Total net greenhouse gas emissions and per GDP
	Coastal and marine health
	20. Extent of marine disturbance (interim indicator)
	Freshwater health
	21. Macro-invertebrate assemblages (AUSRIVAS)
	Land health
	22. Area of land affected by land degradation. Also covered by indicators 10, 15, 17, 20, 21
	
	Discussion


	From the above review, it is clear that there is convergence in defining the scope of sustainable natural resources management, and in particular that it includes the economic and social aspects of resource use, not just ecological considerations. Furthe
	Society, economy and institutions.
	Biodiversity.
	Productive soils and pastures.
	Catchment and river health.
	Carbon.
	The following section of the report looks to esta
	Elements of planning

	This section explores the application of two useful frameworks for assessing regional plans in terms of their key plan-making components; the first, Environmental Management Systems (EMS) thinking to supply critical methodological considerations; the s
	
	ISO14000 Environmental Management Systems


	The International Standards Organisation \(ISO\�
	1.  The management system components to deliver outcomes
	These are the generic components of an EMS. Table 14 shows how the generic ISO14001 framework (Column 1) can be translated to apply to the specific case of regional natural resource plan (Column 2). Applying these principles in a multi-dimensional, m
	2.  The criteria and performance indicators to be achieved
	These are application specific and determining these for savanna landscape is the purpose of this document.
	
	
	
	
	
	Table 14:  ISO 14001 Environmental Management Systems for regional natural resource plan system evaluation






	ISO14001 Components
	Application in NRM systems evaluation
	Commitment and policy
	Top management commitment and leadership
	Environmental policy
	Legislation and policy that ensures that SNRM principles are addressed and that all natural resource values are protected.
	Planning
	Identification of environmental aspects and evaluation of impacts
	Legal requirements
	Internal performance criteria
	Environmental objectives and targets
	Environmental plans and management program
	A hierarchy of strategic and operational plans that protect and manage the ecological, economic, social and cultural values of natural resources
	Local and regional land use plans, natural resource and reserve plans, industry and cultural heritage plans that have adequate scientific information and have specific goals and implementation targets
	Operational plans for fire management, harvesting, clearing, and other activities
	Integration between planning systems to ensure coordination and coverage of all criteria
	Implementation
	Resources—human, physical, and financial
	EMS alignment and integration
	Accountability and responsibility
	Environmental values and motivation
	Knowledge, skills and training
	Communication and reporting
	EMS documentation
	Operational controls
	Emergency preparedness and response
	Regional natural resource plan systems in the relevant agencies of all levels of government that have:
	Adequate finance to carry out the assigned tasks
	Personnel trained in the required SNRM fields
	Processes to implement rigorously the provisions of plans and policies
	Measurement and evaluation
	Measuring and monitoring (ongoing performance)
	Audit of the environmental management system
	Databases and modelling tools for natural resource ecology
	Ongoing evaluation of environmental impacts and outcomes of management practices in relation to Montreal Process C&I
	Procedures for monitoring compliance with plans and codes or practice
	Adequate documentation and reporting to show fulfilment of tasks (auditing)
	Review and improvement
	Review of the EMS
	Corrective and preventive action
	Continual improvement
	Periodic independent review
	Research program and knowledge base development
	Feedback mechanisms to provide adaptive management
	Source: Column 1 from ISO (1995) Column 2 by authors
	
	Accreditation criteria and guidelines for preparing new NRMPs


	In addition to the programmatic and policy objectives for commonwealth and state funded regional planning activities outlined earlier, there are also specific content related accreditation criteria that regional NRM bodies (as the planning bodies for NA
	cover the full range of SNRM issues (see below);
	are underpinned by scientific analysis of natural resource conditions, problems and priorities;
	have effective involvement of all key stakeholders in plan development and implementation;
	focus on addressing the underlying causes rather than symptoms of problems;
	include strategies to implement agreed NRM policies to protect the natural resource base;
	demonstrate consistency with other planning processes and legislative requirements;
	set targets at the regional scale, consistent with the National Framework for NRM Standards and Targets;
	identify strategic, prioritised and achievable actions to address the range of SNRM issues and achieve the regional targets: this includes an evaluation of the wider social, economic and environmental impacts of such actions; and
	provide for continuous development, monitoring, review and improvement of the plan.
	The elements of the new regional SNRM plans are summarised in Table 15. More detailed guidance on each of these elements can be found in the National Accreditation Guidelines (Commonwealth of Australia and State of Queensland, 2002) and the Revised Int
	
	
	
	
	
	Table 15:  Key elements of an integrated natural resource management plan






	No.
	Component
	Requirement
	1.
	Executive summary
	A précis of the key components and findings.
	2.
	Background to the plan
	Details of the Regional Group; summary of the planning process.
	3.
	Linkages /integration with other relevant planning processes
	The Regional NRM plan will need to rely on many of the existing or developing plans for implementation, particularly where it needs to work through existing statutory mechanisms. Agreed arrangements with existing planning bodies should be specified in th
	4.
	Regional overview
	Analysis of regional information on natural resource condition and trends, related cultural, social and economic issues and an outline of past and current natural resource activities to provide a qualitative and quantitative description of the natural re
	5.
	Vision, objectives/goals, principles
	What regional situation is desired at a future point in time (the vision); Objectives/goals to resolve particular NRM issues; and overarching principles on which the objectives/goals are based.
	6.
	Targets
	Targets may be:
	Aspirational—the vision of the community for the 
	Achievable resource condition targets desired res
	Management action targets define targets for the 
	7.
	Priority actions for regional investment
	Prioritised actions to address the range of natural resource management issues and meet the resource condition targets outlined in the plan.
	8.
	Monitoring and evaluation
	A detailed monitoring and evaluation process to identify who is accountable for commitments, financial management, and performance monitoring and reporting arrangements.
	9.
	Reporting and communication
	A reporting structure for communication of the effectiveness of priority actions being implemented and the outcomes of the activities undertaken.
	10.
	Reviewing the plan
	Requirements for ongoing review to reflect new information and ensure continuous development and improvement of the plan over time.
	11.
	Regional investment strategy
	A business plan to attract external investment in priority actions that are identified in the regional NRM plan. It outlines the funding required to implement an accredited plan and identifies the returns, if any, for the investment of the respective con
	Adapted from (DNR&M 2002)
	Plan evaluation framework and criteria
	Assembling the framework

	To summarise, the framework proposed for the technical evaluation of regional plans incorporates several components, developed in earlier sections of the report:
	Social, economic and biophysical criteria of savanna health at the region or landscape scale. These criteria would be derived from an understanding of both core threats and issues for tropical savannas regions and an adaptation of critical savanna health
	Key plan-making elements or components. The impor
	An assessment of the quality of the information incorporated into the planning process with respect to 1) savanna heath criteria and 2) its application in the key plan components. A descriptive five-point rating scale will be used assess the degree to 
	Whole-of-region planning output. Where useful, plans will be evaluated as part of their respective regional suite of planning. An overall assessment of regional planning output (in terms of planning documentation) will be made, highlighting the regiona
	In simplest terms the framework comprises an eval
	The core question here is how can we evaluate a bioregional plan with respect to the criteria of sustainable development? We are concerned only with the plans themselves - most importantly we are not specifically evaluating the planning process or the ou
	
	
	
	
	
	Table 16:  Simplified conceptual model of the plan evaluation framework






	Example Plan (A)
	Desired outcomes for sustainable NRM (savanna health criteria)
	Society, economy and institutions
	Biodiversity
	Soil and pasture health
	Catchment and river health
	Carbon
	Plan Components
	Information
	Objectives and Targets
	Options
	Priorities
	Implementation
	Monitoring and review
	In conducting the analysis of the evaluation results the analysis can occur in several ways:
	the performance (strengths and weaknesses) of individual plans with respect to the regional savanna health criteria and planning components;
	the collective performance of several plans in a 
	consolidating the above assessments of planning practice across the savanna regions of northern Australia, identifying key strengths and weaknesses, priorities for further investment, guidance, key lessons or adaptive management opportunities.
	Figure 6 illustrates the multi-dimensional nature
	�
	Figure 6:  The multi-dimensional plan evaluation process.  Each cube represents a part of the evaluation activity, with several plans under analysis in each study region by the team. This is then repeated across several regions.
	The authors are acutely aware of the rationalistic character of the proposed evaluation framework, as it desegregates means from ends, and is silent on all important process questions (See McDonald 1989; Bellamy et al. 2001). There is no doubt that the
	What are the alternatives to diagnose just how the system is performing? We can adopt the communicative logic and:
	recognise the range and variety of stakeholders and include them in processes;
	recognise the importance of ongoing informal processes even for evaluation;
	maximise local initiative and diversity and planning activities; and
	be continually and openly accountable.
	These ideals can and should be included in the system analysis process itself. The assessment of any planning system is done for the purpose of informing the debate and reforming the systems and processes. We are not proposing a normative straight-jacket
	Such complex analyses do need some structuring an
	Public policy systems, even those developed by tr
	Applying the framework

	The following sections present the savanna health criteria sets, selected for plan evaluation, under their key content areas: a description of the plan components and the rating tool to be applied to the criteria-component relationships for plans.
	The criteria are presented with a rationale for their selection and comments to support their application (application notes) with respect to defining the quality of information contained in plans for those criteria. The criteria are designed for evalu
	The application notes are practical examples, case studies and guidance on how the criteria could be represented within a given NRM or development plan. They cannot be prescriptive as to plan content, but offer the reviewer (and plan developer if used i
	The criteria are broad in nature, in that they cover a large number of potential resource management planning issues. In the case where a plan is being designed to meet more narrowly defined program-based accreditation criteria, these criteria provide a
	It is also important to emphasise that the whole set of criteria would rarely be encompassed by a single plan. Although the new generation of SNRM plans are likely to be more comprehensive than previous sustainable natural resource use plans, even these
	The methodology of data collection is limited largely to desktop reviews of planning documents and consultations with key regional planners. Evidence gathered in this way may overlook important but only implicit links to information sources and informal
	Regional planning outcomes-based criteria

	The specific outcomes-based criteria associated with the five broad criteria themes are listed in Table 17 and are presented in detail in Sections 5.6 to 5.10.
	
	
	
	
	
	Table 17:  Overview of selected outcome-based regional savanna health criteria for plan evaluation






	Criteria themes
	Plan evaluation criteria for desired regional planning outcomes
	Society, economy and institutions
	Stakeholders participating effectively in regional planning and decision-making
	Regions consider population, employment and infrastructure requirements for regional landscape sustainability
	Regions are able to respond positively to external change pressures
	Indigenous values are recognised and indigenous cultural heritage is protected
	Social and economic impacts are considered and costs of resource management shared equitably
	People are actively involved in groups and networks
	On-going learning, skills development and training is supported
	Adequate information and technical support available for decision-making
	Economic viability of savanna industries is improved at enterprise and industry scales
	Institutions are aligned with regional ESD planning and management priorities
	Catchment and
	river health
	Soil and water salinity levels are maintained or improved
	No leakage from land use to other systems (water quality in streams and lakes is maintained)
	Physical structure and environmental flow regimes of streams are maintained
	Groundwater levels are maintained
	Carbon
	Above and below ground carbon stocks are maintained
	Biodiversity
	Progress towards a comprehensive, adequate and representative reserve system
	Landscape structure and complexity are maintained
	Ecosystem diversity and integrity are maintained
	Species diversity is maintained
	Ecosystem integrity is maintained
	Soil and pasture health
	Soil condition and health maintained
	Pasture condition and health are maintained
	Effective resource capture and retention (minimisation of soil, soil nutrient and water loss)
	Appropriate fire management regimes are maintained
	Plan component definitions

	This section defines the plan components that will be reviewed in each plan. The components selected for the evaluation framework incorporate the key EMS elements and are deliberately consistent with those specified for emerging regional plans under NAP/
	Information.
	Objectives and targets.
	Options.
	Priorities.
	Implementation.
	Monitoring and review.
	These components are derived from the discussion in Section 4.4, while Figure 7 shows the relationship between plan components and evaluation focus.
	Plan component
	Information base
	Objectives and Targets
	Options and Priorities
	Implementation
	Monitoring and Review
	Type of component
	‘Passive’ plan component
	‘Active’ plan components
	Passive and active component
	Focus of evaluation
	What type and quality of information is provided to support plan development with respect to desired planning outcomes (adequacy)
	How effectively has the information been applied 
	Information adequacy (indicator validity) and effective application
	Figure 7:  Relationship between plan components and the focus of evaluation
	
	Information


	This plan component may include:
	Contextual or profile information on the state of the criteria, whether that is social, economic or ecological and conditions and trends. For the ecological factors, it is likely that there would be mapping of salinity, hydrology, vegetation cover/condit
	A qualitative and quantitative description of issues facing the region in that area, their cause, extent and severity.
	Identification of information gaps and discussion of issues in the context available regional information on that issue.
	
	Objectives and targets


	To focus the plan, it should define clear objectives/goals as a basis for agreed action. In the new generation NHT2/NAP plans this component extends to defining targets, although targets are not necessarily appropriate for all plans. Either way the plan
	based on best available science;
	benchmarked against current conditions and trends;
	capable of being linked to management actions;
	defined at appropriate scales and set in specific locations, relative to valuable assets;
	meaningful and achievable, reflecting the agreed natural resource outcomes sought;
	measurable so outcomes can be quantified; and
	time-bound, with targets moving progressively towards agreed outcomes.
	
	Options


	A plan should be based on an analysis of the range of possible actions to address the issues identified for the region, that is, what might be done? The social, economic and environmental impacts of various actions to achieve positive goals, or mitigate
	
	Priorities


	As an outcome of analysing possible options, the plan should define priority actions for implementation. These actions would address the range of resource management issues and meet the objectives of the plan.
	
	Implementation


	The plan should set out how the priority actions will be achieved and present a clear outline of the implementation process including any legal requirements, the management program and responsibilities for specific actions. It should be clear that there
	roles of planning partners and stakeholders including institutional relationships and requirements;
	identifying barriers to implementation;
	accountability and responsibility arrangements;
	adequate finance to carry out the assigned tasks;
	knowledge, skills and training for implementation personnel; and
	processes and tools (statutory and voluntary, structural and non-structural) to implement rigorously the provisions of plans and policies.
	
	Monitoring and review


	To enable adaptive improvement in the work of the plan and to respond to changes in the planning region, clear processes for periodic review against agreed milestones and updating to take account of new information is essential. The plan should identify
	measuring and monitoring activities, including:
	the application of agreed and technically and conceptually sound indicators that reflect threats or pressures on the resource base, its current condition and temporal trends, and impacts of management responses to addressing these threats or pressures;
	monitoring and reporting frameworks that consider vertical integration between spatial scales of activity and consider issues such as the validity of aggregation at larger scales;
	indicators and reporting frameworks that are explicitly linked to targets and objectives and are appropriate to the time scales required to report on these; and
	monitoring ‘system’ efficiencies and compatibilit
	adequate documentation and reporting to show fulfilment of tasks (auditing); and
	feedback mechanisms to provide adaptive management such that:
	monitoring programs, responsibilities and resources are negotiated and agreed;
	continuous development and improvement processes for the regional SNRM Plan within timeframes and involving all stakeholders are identified; and
	evaluation processes for reviewing the regional SNRM Plan and reporting on progress are described.
	Rating scheme for application of criteria

	The ‘rating’ scheme, which forms an indicative an
	
	
	
	
	
	Table 18:  Rating applied to criteria/component relationship






	Rating applied to criteria / component relationships
	Description
	Not relevant for this plan
	Many plans have defined scope and a content criterion may be deemed irrelevant. Care needs to be taken in assigning this rating given the commitment of NRM planning to sustainable development and the consideration of social, economic and ecological crite
	Not included or identified
	This rating is for plans where a given criterion for a planning component is not covered in any meaningful way. This applies to plans that simply mention an issue in most general terms in overview sections.
	Identified with superficial description
	This rating applies to criteria that have only been identified in a plan component without addressing it in specific terms that have some concrete local interpretation. There would be no analysis.
	Moderately detailed description and limited analysis
	This rating applies to a criterion for a plan component that has been clearly identified and addressed in specific local terms with a moderately detailed description based on desktop data with some analysis.
	Comprehensive inclusion
	Detailed description and/or comprehensive or systematic analysis using a wide range of data sources interpreted in the context of the planning objective or criteria.
	Social, economic and institutional criteria
	
	
	Criterion 1.Stakeholders participating effectively in regional planning and decision making
	Rationale





	Transparent, inclusive, equitable and effective processes for stakeholder participation are widely recognised as critical for successful outcomes in regional planning and natural resource management decision making (e.g. Dale and Bellamy 1998; Johnson, 
	Effective participation is also closely linked to local empowerment (devolved political and administrative power) of resident stakeholders, although participation is not limited to stakeholders living in the region, as non-residents may also have a sta
	Regional processes and forums for participation a
	
	
	
	
	Application notes





	Plans proposing to address or improve the effectiveness of regional stakeholder participation as a desired planning outcome could include:
	A profile or overview of communities in the region (including geographical, demographic, cultural, sectoral or industry based);
	Communication and consultation planning have been undertaken (e.g. including awareness raising and communication activities about the planning activity);
	Sectors, communities and their representatives are sufficiently resourced to be able to participate equitably, stakeholder-specific processes and approaches used when required and constraints to participation are recognised and planned for (e.g. distanc
	Key stakeholders, participants and contributors to the planning process are identified and recognised in the plan;
	Evidence of conflict resolution processes, structured negotiation arrangements or clear decision-making processes used or proposed are outlined;
	The diversity of stakeholder attitudes and values on critical issues are recognised and/or documented;
	Terms of reference, roles or responsibilities of representative or consultative structures and participants roles generally are clearly defined (e.g. reporting or decision-making requirements);
	Priorities, goals and targets and set, and monitoring frameworks and supporting implementation are developed; and
	Performance measures associated with effective stakeholder or sector based participation and broader community engagement including reviews are identified in plans.
	
	
	
	Criterion 2.Regions consider population, employment and infrastructure requirements for regional landscape sustainability
	Rationale





	It is important that regions identify the critica
	The provision of adequate transport and communications infrastructure has considerable implications for economic activity (commercial services, haulage etc.) and social activity (maintenance of social networks, familial ties and access to human, recre
	Social infrastructure in the form of social servi
	
	
	
	
	Application notes





	In planning for population, employment, social and physical infrastructure in the context of social sustainability, the plan could include:
	planning for regional growth pressures in high in-migration regions, estimating required resources and regional capability to support and manage growth;
	analysis of relevant statistical data sets (ABS, ABARE etc.) such as mobility (including youth and Indigenous mobility), youth net migration rates and age dependency ratios in terms of trends and spatial distribution for their communities;
	analysis of employment by industry type and employment and under-employment trends;
	where possible population, industry or employment data is concorded (statistically matched) to IBRA, catchment or SLA level for larger regions or relevant primary source data is collected or used (e.g. local social survey information);
	some analysis of industry and community specific profiles is undertaken, and where relevant, masking of pastoral / rural communities by adjacent urban or mining-related settlements is taken into account;
	community values on population, infrastructure provision and employment opportunities articulated; and
	Existing and proposed regional infrastructure, its condition and location is documented and mapped, infrastructure priorities are identified and impacts of existing and proposed infrastructure on social and landscape health are assessed including cumulat
	
	
	
	Criterion 3.Regions are able to respond positively to external change pressures
	Rationale





	The high susceptibility of savanna regions to shifting national and global economic, social and political priorities means that community vitality and industry viability depend on a proactive and positive response by regions to their changing circumstanc
	This adaptability is considered a key element of sustainable habitation in the rangelands and can be thought of as:
	Resource use systems and managers [need] the ability to deal with new problems and opportunities as they arise by: detecting change early (monitoring); learning fast; modifying rights of access and resource use; moving capital and modifying infrastruct
	(Abel and Ryan 1996, p. 5).
	Positive response to change is also influenced by communities, industries or individual self-sufficiency (OECD 2001), and the level of social capital, which from experience in regional resource use planning in Queenslands Central Highlands results in i
	Application notes
	Practical ways in which regional plans may demonstrate consideration of adaptability requirements or managing change pressures include:
	External change pressures on the region and their contributing factors are identified including emerging relevant international, national and state-level policy and planning agendas or relevant market trends or export demand;
	Some assessment of regional or sector-based sensitivity to change, resource dependency, or present and future resource use/demand trends identified and analysed;
	Natural resource condition indicators and monitor
	For key savanna industries such as pastoralism, structural adjustment pressures (and spatial and temporal trends) recognised, analysed or mapped;
	Land use change is mapped and/or analysed;
	Relevant case studies on change management and adaptive management are identified or used in some way;
	Internal and external stakeholder values are monitored and considered in planning and decision making; and
	Specific investments or strategies identified for managing change pressures on the region including capacity building of regional community, planning processes or particular sectors to manage change effectively.
	
	
	
	Criterion 4.Indigenous values are recognised and Indigenous cultural heritage is protected
	Rationale





	Recognition and inclusion of Indigenous peoples’ 
	The maintenance and management of cultural heritage, which is only one aspect of Indigenous interests in regional planning and management, is strongly linked with community identity, spiritual needs, human health and economic diversification. As Godwin 
	Aboriginal stakeholders’ vision of a healthy sava
	
	
	
	
	Application notes





	Considerations should ensure that:
	Traditional owner, land council and other Indigenous stakeholders are recognised and identified in the plan.
	The plan integrates with, where appropriate, existing and emerging Indigenous planning associated with Indigenous Land Councils, Native Title Representative Bodies and regional Traditional Owner groups.
	There is evidence of use of culturally appropriate consultation and/or participation processes for plan development and implementation.
	The plan explicitly seeks to achieve protecting access, maintaining sites and coordinated land management among neighbouring estates etc.
	Cultural heritage sensitivity ‘zone-based’ mappin
	Cultural heritage resource surveys are referred to and considered as inputs to land use planning.
	The plan supports or is linked directly to mechanisms that support the appropriate management of Indigenous cultural heritage (e.g. cultural heritage registers, regulation or policy).
	Indigenous knowledge on resource or land management is incorporated.
	Collaborative action or investment with Indigenous stakeholders is proposed.
	The lead agency for cultural heritage protection is involved in plan development monitoring and implementation.
	
	
	
	Criterion 5.Social and economic impacts are considered and costs of resource management shared equitably
	Rationale





	At a regional scale, social and economic impacts of investments, policies or decisions may take time to clearly emerge, especially with respect to the cumulative impacts of multiple resource management decisions, investments or developments in savanna re
	Stakeholders are also seeking more sophisticated 
	Determining cost-sharing arrangements through negotiation, managing conflict associated with the perceived decline in property management rights, and the application of appropriate incentives or market-based instruments for example, are all supported by
	
	
	
	
	Application notes





	Considerations should ensure that:
	Formal social and economic impact assessment methodologies are employed, that is, impacts of proposed actions or investments are explicitly identified, analysed and supported by qualitative or quantitative assessment methodologies, potentially including
	Identified impacts are incorporated into the decision-making process through a range of practical tools or approaches e.g. negotiation of mitigation strategies or investments; decision-support technologies such as multi-criteria analysis.
	Social or economic criteria for funding allocation or investment priorities are used.
	The monitoring and evaluation framework of the plan includes indicators to track the effects of significant investments or decisions.
	The plan seeks to institutionalise social and economic assessment as part of the planning process.
	
	
	
	Criterion 6.People are actively involved in groups and networks
	Rationale





	Peoples’ involvement in formal or informal groups
	Local, sub-regional or sector-based involvement in resource management-related groups provides several benefits for natural resource planning at the regional scale. Groups provide local management nodes and structures for improved awareness and involveme
	
	
	
	
	Application notes





	In the case of primary producers, involvement in land management related networks supports informal and formal training opportunities for resource managers; offers peer level support for trialing innovative practices and bolsters individual, community an
	Further considerations include:
	The plan recognises and promotes membership or involvement in groups and networks as an important contributing factor to improved efficacy, adaptability and innovation (including sustainable land management practices).
	Membership or group participation rates are analysed as part of the regional social profile.
	Membership or involvement is applied as a performance measure or indicator of strategies to improve stakeholder involvement or support information networks.
	Relevant group activities and priorities in the region are assessed to determine what support is required / is provided for coordinated planning and investment outcomes (especially in voluntary planning contexts).
	
	
	
	Criterion 7.Ongoing learning, skills development and training is supported
	Rationale





	Involvement in formal and informal education and training has been found to have a strong relationship to land manager capacity for change at a regional scale (Taylor et al. 2000), and the national scale (SCARM 1998; Carey et al. 2002). Participation
	Stakeholder access to information and improved capacity for participation, as discussed above, also requires improved training opportunities (including cross-cultural training) and information services; and involvement of savanna managers and communiti
	In a broader sense, there is also a need for ongo
	
	
	
	
	Application notes





	Considerations should ensure that:
	Existing participation levels in relevant learning and training activities are recorded.
	Preferred stakeholder learning styles and environments are known.
	Training needs analysis for stakeholder groups conducted with stakeholders active in setting priorities for required training and education investments.
	Investment and/or support identified for activities such as property management planning, QA, Grass Check training; Landcare, Saltwatch, Water watch, catchment or similar field days; rural leadership or self-development courses; university, TAFE or dista
	Indicators related to training and learning are included in monitoring and reporting frameworks.
	Evaluation systems (as part of the learning cycle) are hardwired into the plan itself as well as promoted within the implementation of the plans strategies through projects or investments.
	
	
	
	Criterion 8.Adequate information and technical support available for �decision making
	Rationale





	The adequacy and availability of sound technical support and information for resource managers is widely accepted as critical for sound regional SNRM planning and decision making in northern and rangelands Australia (see Dale and Bellamy 1998; Stafford-
	Considerable differences between regional industr
	Beyond needs at the property level discussed above, regions as entities require well designed and adequate information management systems that support the implementation and coordination of monitoring, reporting and evaluation requirements of regional pl
	
	
	
	
	Application notes





	Considerations should ensure that:
	Preferred information sources of stakeholder groups and current access and use levels (including to information technology) are analysed.
	Access to and use of information technology-related tools that support integrated decision-making such as decision support systems or Geographical Information Systems.
	Regional information and data needs are assessed including existing gaps and priorities in data and information identified.
	Investment in improving the regional information management system is identified including the establishment or negotiation of a distributed regional information system incorporating monitoring and reporting tools and indicators.
	Investment links to training, information systems, extension services and aligning R&D culture and operation are identified.
	
	
	
	Criterion 9.Economic viability of savanna industries is improved at enterprise and industry scales
	Rationale





	Despite recent and rapid changes, the well-being of human populations in savanna regions is currently tied to the viability of traditional agricultural, pastoral and natural resource-based industries and increasingly important tourism and recreation indu
	Critically, economic viability in rangelands cont
	
	
	
	
	Application notes





	Considerations should ensure that:
	Farm financial and agro-economic data trends are analysed at regional and industry scales.
	Key data sets might include farm cash income, family members working on farm, off-farm family income, profit at full equity, farm equity ratio, median income (region) and economic diversity (region), required living areas.
	The plan promotes diversification and innovation,
	Data on employment and income generating contribution of tourism (including Indigenous cultural tourism) and recreation industries are tabled or assessed.
	
	
	
	Criterion 10.Institutions are aligned with regional ESD planning and management priorities
	Rationale





	This criterion focuses on the extent to which regional institutions (organisations, agencies, R&D sector) conduct and prioritise their activity to be consistent with regionally identified ESD planning and management needs. It is also concerned with rem
	The National Guidelines also outline an approach for addressing some of the existing institutional constraints regarding policy and legislation. It states the need for clear legislation and tenure mechanisms that are explicit about the roles and responsi
	
	
	
	
	Application notes





	Considerations should ensure that:
	There is awareness of (listing) other relevant regional and sub-regional planning activities and formal consideration of the functional relationships with these bodies.
	The plan or investment plan is developed cooperatively by a range of regional stakeholders including participation of other regional planning agencies or organisations.
	Clear agreements, arrangements or partnerships fo
	Communication, implementation or policy development protocols are proposed or developed.
	There is evidence of in-kind or financial contributions to meeting shared regional priorities.
	Cooperative projects / actions are developed.
	Regional ESD priorities are clearly articulated in plan and where these are shared with other institutions.
	Policy, legislative or other such barriers/ supports for sustainable natural resource management outcomes in the region are identified.
	R&D institutions are considered as contributing stakeholders in the planning, investment and implementation phases.
	There is support for developing and trialing cost-effective technologies at farm and catchment scales that support sustainable development.
	Catchment and river health criteria
	
	
	Criterion 11.Soil and water salinity levels are maintained or improved
	Rationale





	Changes to the Australian landscape have resulted in a widespread and rapidly growing salinity problem (NLWRA 2001). Salinity has implications for the socio-economic and ecological health of rural Australia. It is the major environmental degradation pr
	In the tropical savannas, the area affect by salinity is currently relatively small. Salinity is uncommon in areas with less than 600 mm rainfall, or in areas of high rainfall, more than 1500 mm (Tickell 1994; Thorburn et al. 2002). However, scientific
	In the Ord River Irrigation Area of the Kimberley, groundwater levels have been continuously rising since the beginning of irrigated agriculture in the 1960s. This is mainly due to leakage from the irrigation channel network, with the groundwater level w
	Soil and water salinity therefore, are important 
	
	
	
	
	Application notes





	Assessment and analysis considerations:
	Digitally mapped information is required on climate, geology, soils and topography plus vegetation cover and land use. Scale 1:250 000 or better at catchment scale.
	Assessment and modelling of salinity hazard based on geology, soil attributes, vegetation cover and topography.
	Assessment of current surface water salinity conditions, including recharge and discharge areas, and surface water quality.
	Models of the risk/hazard of surface and groundwater salinity associates with broad-scale clearing.
	Groundwater resource assessments and modelling. This should include assessment and models of the interaction of groundwater levels, groundwater quality, aquifer/soil descriptions (lithology, confined, unconfined, semi-confined), aquifer dimensions, sus
	Sub-catchment scale assessment and analysis will require much more detailed information based on preferably 1:50 000 maps.
	Objectives and targets for consideration include:
	Maintain soil and water salinity levels at close to baseline or current conditions.
	Minimise risk of increasing salinity levels by maintaining minimum 30 per cent deep-rooted native vegetation cover at the sub-catchment and regional-scales.
	Maintain the quality of groundwater.
	
	
	
	Criterion 12.No leakage from land use to other systems (water quality in streams and lakes is maintained)
	Rationale





	Australia is currently facing critical water quality problems in addition to salinity problems. These problems are expected to become more severe over the coming decades as our limited water resources come under increasing pressure from drought, pollutio
	physical: condition and stability of stream banks, sediment loads and in-stream woody debris;
	chemical: nutrients (including nitrogen, phosphorous), organic carbon, pH, salinity or electro-conductivity, toxic chemical and heavy metal contaminants; and
	biological: aquatic biota (fish, insects, algae, plants and other organisms), blue-green algal blooms, and faecal coliforms from animals and humans. These biotic components collectively provide a direct measure of river ecosystem health. Unlike the abi
	Compared to the streams and lakes of southern Australia, the majority of the waterways of the tropical savannas are in good condition (NLWRA 2001a). Water quality trend data in the tropical savannas is limited by the lack of monitoring sites with adequ
	The Great Barrier Reef lagoon acts as a sink for the many river estuaries of the central and north coast of Queensland. Catchment-scale impacts are evident on the estuaries at the mouth of the Burdekin and Fitzroy catchments and offshore on the Great Bar
	
	
	
	
	Application notes





	Water quality targets, along with salinity, are required under the NAP, involving Commonwealth and State funding commitments over seven years. The Fitzroy, Burdekin and Ord River catchments are priority catchments of the NAP. Under the NAP and NHT2, regi
	Targets should be set for each management issue and include a range of scales and time frames (Environment Australia 2002). Targets can be:
	Long-term visions or goals for the region that cannot be reached immediately but are needed to protect the environmental values of the stream or lake.
	Resource condition targets that are specific, mea
	Management action targets that have a shorter tim
	Recommended NAP indicators used to measure water quality, and upon which resource condition targets area based, include the following physical and chemical include:
	dissolved oxygen.
	pH.
	electrical conductivity (EC).
	total nitrogen.
	total phosphorous.
	Pesticides.
	heavy metals.
	algal blooms.
	sediment/suspended solids
	Biological indicators are used in biological assessments to monitor and assess the ecological health or condition of aquatic ecosystems, and include organisms such as insects, algae, fish, and plants that can provide information on the ecological conditi
	
	
	
	Criterion 13.Physical structure and environmental flow regimes of streams are maintained
	Rationale





	River or aquatic ecosystem health also is related
	Compared to southern Australia, most rivers of no
	Further, the land use practices have a major influence on the landscape water balance and catchment hydrology. Rainfall infiltration rates are governed by topography, type and extent of vegetation cover, and soil type and condition. Hydrological changes
	NRM plans which propose land use intensification and agricultural development have the potential to negatively impact on the health of river systems in the tropical savannas. Critical factors include reductions in environmental flows associated with incr
	
	
	
	
	Application notes





	Assessment and analysis considerations:
	Assessment and monitoring of medium to long-term trends in environmental flows in streams and lakes.
	Comprehensive assessment and analysis/modelling of the environmental/ecological consequences of decline in environmental flows associated with increased water extraction.
	Assessment and monitoring of source and rates of water harvesting.
	Understanding overall landscape health in the catchment including proportion of native vegetation remaining, rate of clearing, grazing pressure, and surface soil condition.
	Changes in structural indicators of river health to monitor:
	channel habitat types and dimensions;
	extent and condition of riparian vegetation;
	number of dams, barrages and weirs; and
	land development schemes including land levelling, wetland draining, levee bank construction, and off-stream water storages which harvest overland flows.
	Targets and thresholds to consider:
	Adopt water resource allocation plans, based on sound environmental information, with the goal of maintaining or improving environmental flows.
	Maintain or improve key landscape health indicators including proportion of native vegetation cover, extend of cultivated land, soil compaction and ground-layer vegetation cover.
	Implement water pricing strategies to ensure water is used efficiently and environmental costs are minimised.
	
	
	
	Criterion 14.Groundwater levels are maintained
	Rationale





	Groundwater is water that occurs beneath the surface of the earth. It is available over most of Australia and in many parts of the country, especially in arid and semi-arid inland areas, is of critical importance because it is used for both domestic, gra
	Some systems such as the Great Artesian Basin are under stress from over-use of groundwater resources, while others such as the Ord Irrigation Area are faced with the problem of rising water tables due to seepage of irrigation water into the water table.
	The groundwater of the Great Artesian Basin, as with other groundwater resources, is a finite resource. Over the last 80 to 100 years, the rate of extraction has declined from 2000 ML/day from 1500 free flowing bores in 1915 to around 1200 ML/day from 31
	Many important socio-economic, cultural and biodiversity values are dependent on access to groundwater in the tropical savannas. Bore water is the major source of water for the extensive grazing industry of the tropical savannas. For example, almost 90 p
	
	
	
	
	Application notes





	Assessment and analysis considerations:
	Assessment of groundwater levels and trends including rate of recharge.
	Assessment of the number of free-flowing and capped bores.
	Assessment of the number and distribution of dry bores.
	Assessment of the quality of groundwater.
	Assessment of the condition and trend of ecosystems dependent on groundwater (e.g. mound springs).
	Targets and thresholds to consider:
	Maintain or improve groundwater levels across the management basin.
	Ensure that a high proportion of bores capped (e.g. more than 90 per cent).
	Maintain or improve the quality of groundwater.
	Carbon criteria
	
	
	Criterion 15.Above and below ground carbon stocks are maintained
	Rationale





	Climate change is an important global issue, but is yet to be recognised as a priority issue by many savanna users (McKeon et al. 1998). Its potential importance, however, can be assessed through its effects on economic viability and ecological sustain
	Observed climate change records indicate that Aus
	Vegetation and soils play an important part in the global carbon budget, with a large naturally occurring exchange of CO2 between the land, the oceans and the atmosphere (Henry et al. 2002). Major factors causing changes in carbon stocks in the tropica
	
	
	
	
	Application notes





	Assessment and analysis considerations:
	Develop an inventory of carbon stocks in the region based on satellite (preferably Landsat Thematic Mapper) estimates of Foliage Projective Cover (FPC) and basal area.
	Estimate above-ground woody biomass based on basal area of woody plants.
	Estimate below-ground woody biomass based on basal area of woody plants.
	Assess risk of land degradation from excessive grazing pressure, and resulting changes in soil carbon stocks.
	Objectives and targets to consider include regional SNRM plans seeking to maintain carbon stocks by:
	Reducing the rate of clearing of forests and woodlands for non-forest use.
	Protecting and enhancing soil carbon stocks through management to reverse deteriorating land condition and protect against future land degradation.
	Increase in standing biomass through regeneration on previously cleared areas.
	Biodiversity criteria
	
	
	Criterion16.Progress towards a comprehensive, adequate and representative reserve system
	Rationale





	Compared to southern Australia and other world savanna ecosystems, the tropical savannas of northern Australian remain relatively intact, largely free of intensive human settlement and agricultural development. Regions such as Cape York Peninsula, Gulf P
	The monsoonal regions tropical savannas are internationally recognised for their protected areas with National Park icons such as Kakadu and the Bungle Bungle (Purnululu). However, while bioregions with higher wilderness values such as the Top End Coas
	Localised endemic ecosystems/communities and highly sensitive vegetation communities and landscape elements such as mound springs may need specific protection, both within and outside reserve system. Mound springs fed by the Great Artesian Basin are home
	
	
	
	
	Application notes





	Assessment and analysis considerations:
	Map existing reserve systems and regional ecosystems, including wetlands and endemic ecosystems.
	Conduct gap and bias analysis of comprehensiveness, adequacy and representativeness of existing reserve system.
	Ensure plan aims to achieve representation of all ecosystem types in protected categories as defined by IUCN, with >10 per cent of the pre-1750 area protected for each IBRA bioregion.
	Adequately protect critical habitats such as endemic communities and highly sensitive ecosystems such as mound springs.
	Group wetlands represented in protected areas according to international (RAMSAR), national and regional significance.
	Protect wetlands listed under RAMSAR at a high level (e.g. more than 80 per cent of protection).
	
	
	
	Criterion 17.Landscape structure and complexity are maintained
	Rationale





	Intact, structurally complex and compositionally diverse landscapes are recognised as being better able to support their native biota than extensively cleared, fragmented landscapes (Forman 1995; McIntyre and Hobbs 1999). Compared to southern Australia
	Land use change and land use intensification pressures are increasing in other savanna regions as pressures for tree crops, irrigated agriculture and horticulture increase. In the Top End Coastal, Sturt Plateau and Daly Basin bioregions of the Northern T
	The processes of habitat loss and fragmentation are major drivers of the decline in fauna populations in southern Australia (Reid 1999, 2000; Ford et al. 2001) and also in Queensland (McAlpine et al. 2002a). However, there is considerable variation a
	In Queensland, habitat loss and fragmentation associated with clearing targets the more productive ecosystems, replacing them with exotic crops and pastures such as buffel grass (Cenchrus ciliaris). With excessive clearing, large contiguous areas of na
	Ecosystem processes also are greatly impaired by landscape fragmentation associated with clearing. This includes increased external influences through changes in fluxes of radiation, water, wind and nutrients (e.g. Saunders et al. 1991; Hobbs 1993). In
	
	
	
	
	Application notes





	Assessment and analysis considerations:
	Classify recent maps of landscape structure according to land cover (e.g. SLATS land cover data in Queensland, which is classified in forest, woodland, cleared, cropping etc).
	Assess and analyse the level of habitat loss and fragmentation in the region, including the proportion native vegetation remaining, mean patch size, number of large patches (more than 1000 ha), total length of edge habitat, riparian vegetation and land
	Objectives, targets and thresholds to consider:
	Intact bioregions with more than 90 per cent native vegetation remaining (e.g. Cape York) and preferably no clearing.
	Fragmented bioregions with 40–60 per cent native 
	Large patches of core habitat intact.
	Mean patch size constant or increasing compared to current baseline levels.
	Edge habitat constant or decreasing compared to current baseline levels.
	Improved pastures and cropping—maximum 30 per cen
	
	
	
	Criterion 18.Ecosystem diversity and integrity are maintained
	Rationale





	Ecosystem diversity is recognised as an important component of biological diversity, and is a key biodiversity criterion under the Montreal Process (Commonwealth of Australia 1998). Tropical savanna ecosystems range from treeless Mitchell Grasslands at
	Clearing destroys or modifies wooded savanna ecosystems, replacing them with exotic pastures or crops (McAlpine et al. 2002a). While clearing usually targets forest and woodland ecosystems (see Criterion 17), native grasslands also can be affected. C
	Fire is recognised as an intrinsic component of tropical savanna ecosystems, and a major process shaping savanna biodiversity. This significance arises from the extensive and frequent nature of fires (Braithwaite and Estbergs 1995), and the use of fire
	Excessive grazing pressure is a major threat to the condition and integrity of savanna ecosystems. As pastoralism occupies the majority of land in the tropical savannas, much focus is being placed on the effect that pastoral activities are having on the
	A major issue in the tropical savannas is the invasion of exotic species (see Criterion 22 for detailed explanation), and the thickening of woody species or tree thickening. The latter relates to invasion by woody species, and poses a considerable thre
	
	
	
	
	Application notes





	Assessment and analysis considerations:
	Mapping of regional ecosystems at scale of 1:250 000 or better.
	Assessment of the conservation status compared to original or pre-clearing extent.
	Assessment and analysis of condition of grazing and fire sensitive regional ecosystems such as riparian areas and monsoonal vine forests.
	Special attention should also be given to native grassland ecosystems and changes in tree-grass ratio.
	Comprehensive assessment of pasture composition and structure (cover) by land systems within the region. This should include desirable grass species, and the level of pasture deterioration and degradation.
	Distribution, density and rate of spread of exotic weed species.
	Targets and thresholds to consider:
	No ecosystem should become endangered or threatened as a result of a SNRM planning action.
	Intact landscapes: no regional ecosystem should be cleared to below 90 per cent retention threshold.
	Fragmented landscapes: no regional ecosystem should be cleared below 30 per cent retention threshold.
	SNRM planning actions should not negatively impact on riparian ecosystems, which are sensitive habitats and require protection from exogenous disturbances associated with grazing, clearing and draining.
	Need to assess area of vegetation burnt, by frequency and intensity and vegetation/ecosystem type.
	Maintain safe grazing levels to ensure native grassland ecosystems maintain key functions and do loose their integrity.
	
	
	
	Criterion 19.Species diversity is maintained
	Rationale





	The tropical savannas have a rich diversity of vertebrate and invertebrate fauna, as well as herbaceous, woody and vascular plant species. It is important that all fauna and flora populations are maintained as viable populations and not forced into local
	Nectar-producing plants are unusually prominent in northern Australia, providing an important food source for nectar feeding birds such as lorikeets (Psittacidae) and honeyeaters (Meliphagidae), and also flying-foxes (Pteropodidae) (Franklin and N
	In contrast to arid Australia (see Lunney 2001), the mammal fauna of the tropical savannas have favoured reasonably well (Woinarski 2000; Woinarski et al. 2001). However, recent evidence suggests that absences or declines of many mammal species in th
	Pastoralism has significantly changed the distribution of water resources in savanna landscapes, with important consequences for species diversity (Landsberg and Gillieson 1995). Ludwig et al. (1999b) studied found that both plant diversity and veget
	
	
	
	
	Application notes





	Assess and analyse trends in key fauna groups including:
	Ground-dwelling vertebrate and invertebrate fauna are dependent on adequate perennial grass and ground cover to provide shelter and food. Loss of cover results in reduced food supply for taxa such as granivorous birds, ground-dwelling mammals and reptile
	Frugivorous and nectarivorous bird species dependent on fruits and nectar of monsoonal rainforest and eucalypt ecosystems.
	Arboreal marsupials such as the koala, possums and gliders dependent on tree cover and hollows.
	Invertebrate species such as grasshoppers, ants and termites.
	Density, distribution and rate of spread of exotic species such as feral cats, foxes and cane toads.
	Targets and thresholds to consider:
	No increase in the number of endangered species.
	Number of recovery plans in place.
	No net reduction in species distribution and abundance or more common fauna and flora species.
	Special attention needs to be given to rare and threatened species; however, it is equally important that relatively common species are not forced into decline and ultimate local and regional extinction. Regional SNRM plans should develop strategies and
	
	
	
	Criterion 20.Ecosystem integrity is maintained
	Rationale





	Ecosystem integrity may be threatened through the invasion of weeds into an ecosystem, which results in significant alteration to the structure and function of that ecosystem (Grice et al. 2000). A major issue in regards to biological invasion in the t
	Other significant invasions within the tropical savannas occur from environmental weeds. These weeds are so named as they cause modifications to indigenous biodiversity and create significant alterations to structure and function of ecosystems that are p
	Feral herbivores also pose a major threat to sava
	
	
	
	
	Applications notes





	Assessment and analysis considerations:
	Rigorous assessment of distribution, density and impacts of weeds species within the region and investigation of appropriate control measures for these species using best available knowledge.
	Prioritisation of significant weed species within the region in accordance with list of weeds of national significance.
	Rigorous assessment of distribution, abundance and impact of pest species within the region and investigation of appropriate control measures for these species using best available knowledge.
	Prioritisation for control measures of significant pest species within the region.
	Detailed checklist and comprehensive assessment of the risk of biological invasion associated with land use intensity (including extent of land use change, extent of grazing disturbance, control of exotic introductions and control of clearing).
	Actions for consideration:
	Proven effective management strategies for the control and prevention of spread of weeds within the region based on comprehensive review of information of the ecology and dispersal modes of the weed species.
	Effective management strategies to aid the identification of new weeds and to prevent the introduction of weeds to the region.
	Proven effective management strategies for the control of pest species within the region, including strategies to prevent further introductions, based on comprehensive review of best available knowledge.
	Effective management strategies to assess and control the risks associated with the increase of biological invasion through increased land use intensity.
	Soil and pasture health criteria
	
	
	Criterion 21.Soil condition and health maintained
	Rationale





	The viability of many land uses within the tropical savannas of northern Australia is dependent upon the maintenance of soil and pasture productivity of the landscapes in which they operate due to plants and soils being the main buffers to system breakdo
	The outcomes of various management tools used to improve the health of soil are dependent on the current condition of the soil. For example, the implementation of a regime of regular burning on degraded soil may result in further depletion of the nutrien
	There is some research evidence to suggest savanna soils are susceptible to nitrate leaching, and that trees improve the nutrient status of savanna soils in some situations (Schmidt and Lamble 2002). The nitrogen capital of cleared land is at risk if m
	
	
	
	
	Application notes





	Assessment and analysis considerations include:
	Detailed assessment, and comprehensive tables and maps of soil resource attributes (including soil type, soil erosion risk, soil fertility, soil structure, soil sodicity, soil acidity, dryland salinity risk, water availability, landform, geology and hyd
	Rigorous analysis of land capability according to all current and potential land use interests within the region.
	Comprehensive risk assessment of land use suitability according to key resource attributes of the region and the risks of particular land uses degrading the resource attributes.
	Comprehensive maps detailing the suitability of land systems within the region to various land uses including uses such as pastoralism, clearing for broad-scale cropping, and horticulture/forestry.
	Comprehensive analysis, tables and maps of current soil condition and trends in soil degradation (including extent of changed soil condition, and changes in area of land subject to soil salinity and soil erosion).
	Actions for consideration:
	Effective management strategies, including conflict resolution for competing interests, to align land uses with land systems with which they are most suitable.
	Best-known management strategies to minimise the risk of land degradation through land-use intensification.
	Monitoring framework based on a combination of on-ground field assessments, remote-sensing and GIS to detect changes in soil condition and to assess trends in soil condition.
	Effective control measures to rehabilitate degraded soils and to prevent further soil degradation based on systematic review of best available data and information, and specific to land type.
	No net increase of bare soil patches and groundcover maintained well above 40 per cent.
	Limit clearing on landscapes susceptible to erosion and with low nutrient soils.
	Detailed strategies consistent with state and national policy and incentives to encourage property management planning including drought management to minimise areas of bare soil.
	
	
	
	Criterion 22.Pasture condition and health are maintained
	Rationale





	Pasture, soil condition and health are inextricably linked, so these two criteria should be jointly assessed. In savanna landscapes, the degradation of both the soil and the pasture resources reduces the productivity of these resources with the potential
	In Queensland, it is widely recognised that there has been a decline in pasture condition, typified by the invasion of wiregrasses (Aristida spp.) in the black speargrass and southern Mitchell grass pastures, loss of sown pasture species in the norther
	The maintenance of perennial grass cover is critical to savanna health. Within savanna ecosystems, perennial grasses control the distribution of scarce resources such as water and nutrients (Williams et al. 1997) and hence, the productivity of the land
	Pasture condition within the region needs to be known to identify whether remedial action is necessary and to identify appropriate management tools for the continued management of the pastures. Monitoring of pasture condition at the regional level is ess
	
	
	
	
	Application notes





	Assessment and analysis considerations include:
	Comprehensive assessment, tables and maps of the key pasture attributes (including desirable pasture species, species type and composition, and perennial plant cover) within the region.
	Rigorous analysis of land capability according to all current and potential land use interests within the region.
	Comprehensive and accurate maps and tables detailing the current condition of the regions pasture resources.
	Comprehensive assessment of trends in pasture degradation (including changes in cover and species composition of desirable native perennial grass patches, changes in number of property management plans that include drought management considerations).
	Comprehensive assessment of ‘safe’ pasture utilis
	Detailed analysis and assessment of the ‘safe’ st
	Actions for consideration include:
	Best-known management strategies to minimise the risk of land degradation through land use intensification (i.e. water point intensity).
	Extensive monitoring framework to detect changes in pasture condition and to review trends in pasture condition.
	Proven effective control measures to rehabilitate degraded pastures and to prevent further pasture degradation based on review of best available information and specific to land type.
	Effective pasture management strategies \(includ
	Calculation of safe stocking rates based on calculated safe pasture utilisation and herbivory patterns across the landscape.
	Effective control measures for the control of density of woody weeds.
	
	
	
	
	
	Table 19:  Maximum pasture utilisation rates recommended for cattle grazing enterprises






	Details
	Pasture utilisation (%)
	Reference
	Safe stocking rates across wide range of environments and productivity in Queensland
	15–25
	Day et al. 1997
	Eucalypt woodlands in north-east Queensland
	<25
	Ash et al. 2001
	McIvor and Gardener 1995
	Eucalypt woodlands in north-east Queensland
	50 \(with early wet season spelling of 6–8 weeks
	Ash et al. 2001
	On infertile soils of the top end of the Northern Territory and near Katherine.
	10–15
	Ash et al. 1997
	
	
	
	Criterion 23.Effective resource capture and retention (minimisation of soil, soil nutrient and water loss)
	Rationale





	Highly dysfunctional landscapes lose resources from the landscape due to run-off and winds (Ludwig et al. 2001; Ludwig et al. 2000a). The maintenance of ground cover is crucial to preventing the loss of vital resources such as soil, soil nutrients and 
	Pasture utilisation can be defined as the percentage of pasture growth in a year that is consumed by livestock and is an important concept in regards to sustainable soil and pasture productivity. The rate of pasture utilisation can have significant effec
	Heavier utilisation of tussocks in grassy swards leads to a decline in tussock vigour and can cause tussock mortality, resulting in the eventual expansion of inter-tussock gaps (Tongway and Ludwig 1995; Williams et al. 1997; Ludwig et al. 2001). Fine-s
	The degree of loss of vital resources from the landscape is often referred to as landscape leakiness (Tongway and Ludwig 1997). Changes in condition and trends in condition of water quality can indicate the leakiness of the land systems (Whitehead et 
	
	
	
	
	Application notes





	Assessment and analysis considerations include a comprehensive assessment and analysis of the potential risks of resource loss (including loss of soil, nutrients, and water) from the land systems including causes of resource loss.
	Actions for consideration include:
	Detailed and effective strategies for control that outline specific measures to reduce the loss of resources within various land systems including identification and implementation of measures to ensure the maintenance of groundcover and tussock grass pa
	Groundcover maintained well above 40 per cent to minimise soil loss and run-off.
	Monitoring framework to assess changes in water quality including changes in sediment load, pH, nitrogen and phosphorous.
	
	
	
	Criterion 24.Appropriate fire management regimes are maintained
	Rationale





	The frequency and intensity of fire partly shapes the structure of savanna vegetation (Liedloff et al. 2001). Thus, the impact of fires on the structure and function of the tree stratum is an important savanna health issue for both pastoral (Dyer 2000
	Savanna vegetation is burnt annually or biennially in some areas and rarely in other areas. Altered fire regimes through European occupation have led to significant changes in landscape productivity and function. Large areas of the Top End of the Norther
	In the tall grass savanna woodlands, late dry season fires are, on average, three to four times more intense than early dry season fires (Gill et al. 1990) due to lack of moisture, rising temperatures, low humidity, variable wind patterns and accession
	The season of the burn and the land condition affects the intensity of the burn, which will ultimately, determine the influence the burn has on vegetation structure and soil nutrients. For example, it has been recorded that the use of fire on low-product
	One issue concerning pasture management and fire is the trade-off decision that land managers need to make between using grass as forage for livestock or as fuel for fires to improve the quality of the pasture resource (Ludwig et al. 2000b). Grass is a
	
	
	
	
	Application notes





	Assessment and analysis considerations include:
	Comprehensive maps and tables detailing the frequency and intensity of fires across the region.
	Detailed review and assessment of the effects of fire intensity, frequency and seasonality on soil, and pasture and woody weed species in varying conditions.
	Actions for consideration include:
	Best-known management strategies to enhance the effectiveness of fire as a management tool for weed management, and soil and pasture maintenance.
	Regionally specific fire education programs which aim to link research knowledge with fire management behaviour in the savannas.
	Direct monitoring of fire regimes at a property and regional scale to ensure proposed improvements in timing and intensity of burns are achieved.
	Monitoring of ecological values (e.g. vegetation composition and structure) which are impacted on by fire regimes to ensure proposed management actions are effective.
	Project implementation
	Summary of Stage 1 Outputs

	This report presents the following outputs from Stage 1 of the project, namely:
	A review of threatening processes and core issues influencing savanna landscape health including socio-economic, institutional and biophysical factors;
	Application of this review in developing regional plan evaluation criteria; and
	Evaluation protocols and methods for applying the criteria consistently across the study regions.
	The development of this report has also accompanied and facilitated the following outputs not referred to in this report:
	A Microsoft Access database was developed to support the standardised application of the evaluation framework and support consistency of reporting of review findings; and
	Contacts were made with planners to facilitate the implementation of the project and the practical application of the findings across regions.
	The report also formed the basis for preliminary feedback on the methodology and general approach of the project and has supported the development of communication materials and guidelines for applying the evaluation framework.
	Evaluation Stages and Outputs

	Table 20 outlines the main steps of the project, a summary of the main methods for each step and the outputs of each step on completion. The project, at the time of writing (February 2003), is finalising Steps 3 and 4 and has undertaken a considerable 
	
	
	
	
	
	Table 20:  Evaluation steps, methods and outputs






	Evaluation Step
	Method/ Process
	Output
	1. Develop evaluation criteria and protocols
	Review of technical literature on key savanna health criteria and plan component framework
	Initial consultation with regional planning organisations in study regions regarding application of framework.
	An explicit set of plan evaluation criteria to guide desktop assessment and participative stages of an evaluation process based on understanding of threatening processes and core issues for the tropical savannas (Steps 3 and 4).
	2. Pilot test criteria and protocols
	(i) Apply draft criteria to regional plans in the Fitzroy region Work through criteria and methods with an experienced planner in the savanna regions, applying them informally to the plans for two regions, Cape York and the Northern Gulf)
	Revise initial criteria and methods taking into account finding of the pilot tests.
	Table 20:  Evaluation steps, methods and outputs
	Evaluation Step
	Method/ Process
	Output
	3. Desktop Assessment of Plans
	Plan evaluation tools and protocols applied by review team on a region-by-region basis in cooperation with regional planning organisations.
	Initial review of individual plans against evalua
	4. Regional interviews and workshops (step 4 occurs in most cases concurrently with step 3 above)
	Project workshops and related discussion / focus groups and key informant interviews with planners.
	Present the key outcomes of the desktop assessment for general discussion and ground-truthing at the regional scale. Explore contextual planning issues, self-nominated evaluation criteria, and participation of planners in evaluation process.
	5. Synthesis of desktop and participative reviews and reporting
	Project team review and integration of findings f
	Formal reporting back to key clients and stakeholders incorporating a synthesis of regional evaluations to provide whole-of-savannas overview.
	6. Identify further research requirements
	From the experience of all previous steps and in conjunction with client groups, identify more: specific issues of plan scope and content; and planning methodologies and processes requiring further research.
	Draft new research project outlines.
	7. Application of evaluation tools and outcomes in partner organisations and participants business operations
	Training and guidance materials, workshops, incorporation of methodology into current NAP and NHT2 plan evaluation and formation processes.
	Where to from here?

	There are several key considerations to be addressed or opportunities to explore in the next stage of the project. The team will maintain the ongoing collaboration and negotiation with partner organisations, especially the Queensland Department of Natura
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