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Executive summary 

The CFEV project and the CFEV Technical Report 

The Conservation of Freshwater Ecosystem Values (CFEV) project is the first of its 
kind to develop a Comprehensive, Adequate and Representative (CAR) analysis of 
freshwater ecological values across Tasmania.  This enables freshwater ecosystems 
to be considered alongside the terrestrial and marine systems in the context of 
property and water management planning throughout the state.  

The CFEV project involved collating existing environmental and ecological data to 
produce an inventory of freshwater values within the state.  These freshwater values 
were then ranked based on their conservation values to create a list of relative 
conservation management priorities. 

The CFEV Technical Report is available as two volumes. The Main Report chronicles 
the methods used in the CFEV project, while the Appendix provides extensive 
background information and metadata for the contents of the CFEV database.  This 
document will be an invaluable source of information for those using any of the 
assessment components or data output from the project. 

 

How is CFEV different to other assessments of conservation value? 

The CFEV project employed the CAR reserve concept, which attempts to make the 
reservation and management of ecosystems more objective, allowing little-known 
systems to be considered on a more even footing alongside their better known 
counterparts. 

CAR stands for Comprehensive, Adequate and Representative, and each of these 
elements is considered essential to a CAR reserve system.   

Comprehensiveness was addressed by the CFEV project through its assessment of 
all mapped examples of river systems, wetlands, lakes and waterbodies, 
saltmarshes, estuaries, karst systems in Tasmania.   

Adequacy was incorporated into the CFEV assessment framework by ensuring that 
minimum numbers or spatial extent of each of the recognised conservation values 
are contained within the higher priority bands of the various CFEV assessment 
components described below. 

Representativeness was addressed by including multiple biological and physical 
classifications for each of the various ecosystems*.   

In addition to the CAR elements, the CFEV project also considered distinctive 
features or Special Values (SVs)†.  

                                                

*
 An ecosystem can be assessed for representativeness using any of the multiple ecological 

components within it.  For example, any given wetland is an example of a specific frog assemblage 
class, a specific type of wetland vegetation class and a specific crayfish assemblage class.  If one of 
these classes is rare (for example wetland vegetation), and the wetland is in better condition than other 
examples of that particular wetland vegetation class, then the wetland is considered to be a highly 
representative example of that class and therefore to be of higher conservation value. 

†
 Special Values include rare and threatened species and communities, important geomorphic features, 

sites of high species diversity and sites of ecological significance such as migratory bird sites.  Many of 
these SVs are recognised through legislation and current management and therefore provide a strong 
link between existing conservation management tools and the outputs of the CFEV project. 
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Scope and outputs of the CFEV project 

The CFEV project included all mapped river systems, wetlands, lakes and 
waterbodies, saltmarshes, estuaries, karst systems and other groundwater 
dependent ecosystems in Tasmania.  Each of these ecosystems was considered 
separately, with wetlands, for example being ranked against one another in terms of 
their relative conservation value.  Rivers were considered as the segments between 
the confluences of the river network.  Groundwater dependent ecosystems were 
considered as a list of locations but were not assessed further. 

A key output of the project is the CFEV assessment framework (Figure 0.1) through 
which all Tasmanian freshwater-dependent ecosystems are assigned conservation 
value and a conservation management priority.  These assessments of value and 
priority are collectively referred to as the CFEV assessment components.  This is 
accompanied by the CFEV database, which describes the ecological character and 
the condition of each ecosystem. 

 

Figure 0.1  The CFEV assessment framework.  Combines a range of information to produce 
assessments of conservation value and conservation management priority. 

 

The design of the CFEV framework and the structure of the CFEV database allow the 
process to be updated periodically as our knowledge of these systems improves, or 
as more records of threatened species and other Special Values (SVs) are gathered. 
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CFEV assessment components 

The CFEV database provides various assessment components that can inform a 
diverse range of conservation management tasks.  Table 0.1 details the major uses 
of the three more commonly used assessment components. 

Table 0.1  CFEV assessment components and their current uses. 

Acronym  CFEV assessment 
component 

Current use 

ICV 

 

Integrated 
Conservation Value 

Catalogue and locate conservation values for 
environmental flow assessments, or other catchment 
management tasks. 

CMPP2 Conservation 
Management Priority - 
Potential  

Assessment of developments such as dams. 

CMPI2 Conservation 
Management Priority - 
Potential 

Identifying areas that could be added to the current 
reserve system to improve the conservation of 
freshwater dependent ecosystems in Tasmania. 

  

The following pages provide statewide summaries for the three more commonly used 
CFEV assessment components together with descriptions of their use. The 
categories within these components are: Lower, Moderate, High and Very High.  The 
Very High and High categories in all these CFEV assessment components contain 
the ecosystems that are of higher value or priority, and should therefore be 
considered in any management activities that have implications for freshwater 
dependent ecosystems.  The tables demonstrate how extensive these values are 
statewide for each of the six ecosystem types assessed by the CFEV project, while 
the maps simply illustrate the distribution of each component using rivers as an 
example. 
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ICV - Where and what are the conservation values in Tasmania? 

ICV is the Integrated Conservation Value of freshwater dependant ecosystems.  It 
combines the CFEV assessment of representativeness (Representative 
Conservation Value - RCV) with information on Special Values (SVs).  The High and 
Very High categories (Green and Blue in Figure 0.2) can be used to flag locations 
that contain rare biological or physical classes, Special Values or both. 

 

Table 0.2  Integrated Conservation Value (ICV) of freshwater dependent ecosystems in Tasmania 
expressed as a percentage by extent (length for rivers and area for all other ecosystems). 

Ecosystem % Very High % High % Moderate % Lower 

Rivers 1.6 19.5 33.4 45.5 

Waterbodies 75.4 17.9 6 0.7 

Wetlands 24.6 35.2 26 14.2 

Saltmarshes 9.5 54 36.5 0 

Estuaries 79.4 16.5 4.1 0 

Karst 26.8 46.4 26.8 0 

 

 

Figure 0.2  Integrated Conservation Value (ICV) of rivers in Tasmania. Patterns of ICV for other 
ecosystems will not necessarily follow the same distribution across the state, the river data 
simply illustrates the outputs that the CFEV project provides. 

  



Executive summary 

v 

CMPP2 - Which areas have conservation values that will be sensitive to 
development? 

Conservation Management Priority – Potential (CMPP2) provides a banded 
prioritisation designed to inform assessments of development such as dams that 
have the potential to affect freshwater dependent ecosystems.  The High and Very 
High categories (Green and Blue in Figure 0.3) highlight a combination of underlying 
conservation values (as in ICV), land tenure and condition. 

Table 0.3  Conservation Management Priority - Potential (CMPP2) of freshwater dependent 
ecosystems in Tasmania expressed as a percentage by extent (length for rivers and area for all 
other ecosystems). 

Ecosystem % Very High % High % Moderate % Lower 

Rivers 20.4 26.2 46.9 6.5 

Waterbodies 38.2 56.5 5.2 0.1 

Wetlands 57.4 27.4 7.7 7.5 

Saltmarshes 55.5 17.9 26.6 0 

Estuaries 68.5 27.5 4 0 

Karst 66.4 22.3 11.3 0 

 

 

Figure 0.3  Conservation Management Priority - Potential (CMPP2) of rivers in Tasmania.  
Patterns of CMPP2 for other ecosystems will not necessarily follow the same distribution across 
the state, the river data simply illustrates the outputs that the CFEV project provides. 
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CMPI2 - Where would future reserves best protect freshwater ecosystem 
values? 

One of the original purpose of the CFEV project was to indicate areas that would be 
suitable as additional reserves for freshwater dependent ecosystems.  The 
assessment component: Conservation Management Priority - Immediate (CMPI2) 
best serves this function as it recognises conservation values, but ranks sites that are 
not currently within the reserve system as being of a higher priority, than those that 
are currently included. In Figure 0.4, the extensive areas of red or lower CMPI, are 
areas already catered for in the current reserve system, irrespective of their 
conservation values (eg. the World Heritage Area in the South West). 

Table 0.4  Conservation Management Priority - Immediate (CMPI2) of freshwater dependent 
ecosystems in Tasmania expressed as a percentage by extent (length for rivers and area for all 
other ecosystems). 

Ecosystem % Very High % High % Moderate % Lower 

Rivers 10.6 3.6 27.4 58.4 

Waterbodies 35.2 47.7 12 5.1 

Wetlands 24.2 5.8 14.2 55.8 

Saltmarshes 45.6 6.2 35.5 12.7 

Estuaries 55.2 1.1 31.3 12.4 

Karst 27.6 15.6 19.1 37.7 

 

Figure 0.4 Conservation Management Priority - Immediate (CMPI2) of rivers in Tasmania.  
Patterns of CMPI for other ecosystems will not necessarily follow the same distribution across 
the state.   
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CFEV tools 

Web-based access to the CFEV database has been developed which will improve 
the adoption of the CFEV database as a decision-making tool.  Two interfaces 
currently provide access to the CFEV database through the web.   

A simple user interface with quick access to the more commonly used CFEV 
assessment components is available through the Water Information Systems of 
Tasmania (WIST - http://www.water.dpiw.tas.gov.au).   

For more technical users, the CFEV corporate Interface (CFEVCI - 
https://cfev.dpiw,tas.gov.au)  allows access to the full range of CFEV variables, 
together with a range of summary tools and a far more GIS-styled user interface.   

Guides to the interpretation of CFVEV data and links to a range of CFEV documents 
can be found on the CFEV website at: http://www.dpiw.tas.gov.au/cfev 

 

CFEV and other government activities 

The CFEV project was developed as part of the Water Development Plan for 
Tasmania.  The development of the CFEV database has contributed to a number of 
Priority Benchmarks of Tasmania Together, which have been developed as a result 
of the most extensive community consultation in Tasmania's history.  These include 
the Government's protection and maintenance of the state's natural diversity, while 
ensuring that there is a balance between environmental protection and economic and 
social development.  The use of the CFEV database in freshwater management 
decision-making will assist in managing our natural resources in a sustainable way, 
now and for future generations. 

The CFEV database has been created as a resource for a range of users including: 

 State Government agencies including Department of Primary Industries and 
Water (DPIW) 

 Natural Resource Management (NRM) regions 

 consultants  

 forestry agencies 

 Hydro Tasmania 

 local government 

 the general public 

It has already become an integral part of a number of core activities for the DPIW, 
including dam assessment, water management planning and environmental flows 
assessment. 

The CFEV project is the only example of its kind in Australia and provides an 
excellent basis to inform the establishment of a national system for identifying high 
conservation value aquatic ecosystems.  No other system currently in use in 
Australia allows the combination of existing reserves and assessments of 
conservation value to be integrated with the objectivity of CAR reserve concepts. 

 

http://www.water.dpiw.tas.gov.au/
http://www.cfev.dpiw,tas.gov.au/
http://www.dpiw.tas.gov.au/cfev
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1 Project framework and goals 

1.1 Project framework 

1.1.1 The Conservation of Freshwater Ecosystem Values Project 

The Conservation of Freshwater Ecosystem Values (CFEV) project is a Tasmanian 
Government initiative to establish a system for identifying and evaluating the 
conservation value and management priorities for Tasmania‟s freshwater 
ecosystems.  The Project involved collating existing environmental and ecological 
data to produce an inventory of freshwater values within the state and subsequently 
rank them based on their conservation value.  A key output of the Project is the 
CFEV assessment framework (refer Section 3) in which all of Tasmanian freshwater-
dependent ecosystem assets are assigned a conservation value and a conservation 
management priority, established in the context of the entire state‟s aquatic 
ecosystem assets.  This is accompanied by a large set of data that describes the 
ecological character and the condition of each asset.  The scope of the Project 
includes all mapped river systems, wetlands, lakes and waterbodies, saltmarshes, 
estuaries, karst systems and other groundwater dependent ecosystems. 

The CFEV project is the first example in Australia of a Comprehensive, Adequate 
and Representative (CAR) analysis of ecological values across all freshwater-
dependent ecosystems.  It provides the first step towards a CAR approach to the 
management and conservation of freshwater ecosystems in Tasmania.  The CAR 
principles are described in Section 2.  The CFEV project enables freshwater 
ecosystems to be considered alongside terrestrial and marine systems in the context 
of property and water management planning throughout the state.  The use of a 
CAR-based approach that is parallel to the existing CAR reserve design framework is 
consistent with the Regional Forest Agreement (Commonwealth of Australia & State 
of Tasmania 1997) and Marine Protected Areas (MPAs) (MMIC 2001) strategies. 

The CFEV project was initiated following the recommendation by Davies (Davies 
2001) of a CAR reserve design approach to the protection of freshwater conservation 
values.  The CFEV project has been subsequently broadened from its initial focus on 
conservation management (i.e. not just reserve design), but with the CAR principles 
still seen as central to management and policy development for maintaining and 
protecting freshwater ecosystem values. 

The CFEV assessment was undertaken using Geographic Information System (GIS) 
spatial units and a wide range of data sets.  A spatial unit is the base-mapping unit 
for each of the ecosystems (i.e. lines for rivers, polygons for waterbodies, wetlands, 
estuaries, saltmarshes and karst, and points for groundwater dependent 
ecosystems).  One of the major aims of the CFEV assessment framework was to 
produce a relative rating of the intrinsic conservation value (Margules et al. 1991) of 
every spatial unit (river section, wetland, etc.) within each ecosystem theme (rivers, 
wetlands, etc.), based on an integrated assessment of their biophysical classes and 
their condition (refer Section 3).  The approach separates the assessment of intrinsic 
value – importance of the natural ecosystems intended for conservation – from 
extrinsic factors such as cost, threat, manageability and availability, in order to focus 
first on the representativeness of the values of an ecosystem.  Each spatial unit also 
has an estimate of its priority for conservation management, derived from its 
condition and land tenure (definitions of specific CFEV terms and other expressions 
can be found in the terminology table on page 19 and in the glossary (Section 14)). 
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The outputs of the CFEV assessment provide information about the character and 
condition of all freshwater-dependent ecosystems.  In addition to places in good 
condition, places in relatively poor condition and/or with low Land Tenure Security 
that contain significant ecological values have also been identified.  Such places are 
assessed by the CFEV project as being of „Very High‟ or „High‟ priority for 
conservation management.  Thus, it is not only heritage and pristine (wild) freshwater 
ecosystems that are recognised by the CFEV project. 

All outputs of the CFEV assessment have been put into a geo- (or spatial) database.  
The CFEV database has been developed in an effort to integrate and contextualise 
existing environmental data to describe and assess Tasmania‟s freshwater 
ecosystem values.  The database provides a planning and information tool for the 
inclusion of freshwater values in the management of Tasmania‟s natural resources.  
The assessment results and their collation within the CFEV database will assist in 
more strategic and better-informed decision-making in the management, 
development and conservation of the state‟s freshwater resources. 

The CFEV framework provides an objective and scientific assessment of freshwater 
conservation values and management priorities.  It may also be desirable in 
assessing freshwater management needs, to include historic, cultural and indigenous 
values, landscape values and related ecosystem service values.  For a fully 
integrated strategic framework for freshwater management, conservation and 
development, these social and economic values should also be considered. 

The CFEV framework also enables Tasmania to respond to any national proposals 
for protection of significant freshwater ecosystems, and to facilitate and assess 
Tasmania‟s aquatic ecosystems in a national context (see Section 1.1.3). 

Importantly, all outputs and products of the CFEV framework can be updated in the 
light of new data and ecological information.  The output of the 2005 analysis is not a 
final or absolute statement on conservation value of Tasmania‟s freshwater 
ecosystems.  Over time, as new data become available, these outputs can be 
revised within the CFEV framework. 

1.1.2 Why establish a conservation framework for freshwater values? 

Prior to the CFEV project‟s statewide audit and prioritisation of aquatic values, the 
management and conservation of Tasmania‟s freshwater resources had been 
restricted to limited data collection and assessment as specific issues and projects 
arose.  The state‟s Water Development Plan (Davies 2001, DPIWE 2001) identified 
the need to assess and protect the ecological values of aquatic ecosystems in a 
statewide context to ensure sustainable use of water resources.  The absence of 
such contextual information was seen as a major impediment to systematic resource 
planning and the strategic protection of aquatic natural values.  The Water 
Development Plan (DPIWE 2001) noted that “(an) important initial step will be to 
prepare an inventory of water resources and values”.  The Water Development Plan 
recognised that subsequent steps would need to be implemented in order to achieve 
protection of a comprehensive, adequate and representative system of reserves and 
managed areas for protection.  While the CFEV project does not provide 
management prescriptions (of which reservation could be one), various levels of 
management priority are indicated. 



Project framework and goals 

Conservation of Freshwater Ecosystem Values Project  Technical Report 3 

The development of the CFEV framework and database benefits Tasmania by 
supporting a number of Priority Benchmarks of Tasmania Together (Community 
Leaders Group 2001), which have been developed as a result of the most extensive 
community consultation in Tasmania's history.  These include: 

 Goal 22 – Value, protect and maintain our natural diversity (Benchmarks 
22.1.5 and 23.4.3). 

 Goal 23 – Ensure there is a balance between environmental protection and 
economic and social development (Benchmarks 22.1.5 and 23.4.3). 

 Goal 24 – Ensure our natural resources are managed in a sustainable way 
now and for future generations. 

The outputs of the CFEV assessment also support objectives of the Australian 
Government‟s National Water Initiative (NWI) agreement, which the Tasmanian 
Government has recently signed.  The NWI is a comprehensive strategy aimed to 
improve water management in Australia (DPMC 2005).  Outputs of the CFEV project 
address the following actions as set by the NWI agreement (COAG 2005) to: 

 „identify and acknowledge surface and groundwater systems of high 
conservation value, and manage these systems to protect and enhance these 
values…‟ 

 „establish effective and efficient management and institutional arrangements 
to ensure the achievement of the environmental and other public benefit 
outcomes including any special arrangements needed for the environmental 
values and water management arrangements necessary to sustain high 
conservation value rivers, reaches and groundwater areas…‟. 

1.1.3 National context 

Tasmania is the only state in Australia that has a comprehensive, systematic and 
integrated framework for the identification and conservation of freshwater ecosystem 
values, and as such, has attracted widespread interest.  All other Australian states 
have shown commitment to establishing reserve systems for different freshwater 
environments through a variety of policies and strategies but progress has been 
patchy. 

At a national level, the conservation of biodiversity through a reserve system has 
largely focussed on terrestrial and marine conservation programs, and most states 
have areas protected under these programs.  In Tasmania, systems for establishing 
Marine Protected Areas (MMIC 2001) and forest reserves under the RFA 
(Commonwealth of Australia & State of Tasmania 1997) have been in place for some 
time.  No similar systematic assessment process has been developed for freshwater 
ecosystems, although some aspects of the freshwater environment have been 
protected incidentally within terrestrial reserves.  Ramsar listing and Directory of 
Important Wetlands in Australia (DIWA) listing have been the major national policies 
and programs to identify places of importance for freshwater ecosystem values.  Both 
Ramsar and the DIWA encompass a broad range of ecosystem types under the 
umbrella of „wetlands‟.  Neither Ramsar-listed sites in Australia (a total of 64 sites) 
nor the DIWA inventory have resulted from an inclusive, comprehensive and 
systematic assessment process.  In the DIWA there are gaps in the representation of 
several major bioregions and differences in the way in which the criteria have been 
applied (Australian Government 2005).  Several states are improving the coverage of 
the DIWA listing with targeted regional assessments.  Queensland is the only state to 
implement legislation recognising DIWA-listed wetlands and affording some 
protection to these values. 
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In the particular area of river assessment for conservation, Victoria has led the way in 
protecting representative and heritage rivers through a series of actions resulting in 
the Victorian Heritage Rivers Act 1992, which provides statutory protection to 18 river 
reaches and 26 highly natural catchments.  Subsequently, through Victoria‟s 
Biodiversity strategy (DNRE 1997) and the Victorian Healthy Rivers Strategy (DNRE 
2002), the need for protection of representative rivers and wetlands was also 
highlighted.  In Queensland, the Wild Rivers Act for the protection of wild rivers was 
debated and passed in the Queensland Parliament October 2005 (NR&M 2005). 

A national framework has been proposed (Kingsford et al. 2005) for the identification 
and protection of rivers of high conservation value. This process was initiated and 
funded by then Australian Government Department of Environment and Heritage 
(DEH) in 2004 and managed by Land and Water Australia (LWA).  The purpose of 
the associated discussion paper, was to encourage a consistent national approach to 
the conservation of high value river systems.  Further to this, the Department of 
Environment, Water, Heritage and the Arts (DEWHA, formerly DEWR and DEH) has 
made steps towards a national system for identifying and conserving high value 
freshwater ecosystems.  DEWHA has established an Aquatic Ecosystems Task 
Group (AETG) to develop a national framework for the identification, classification 
and management of high conservation value aquatic ecosystems.  Objectives of the 
National Water Commission (NWC), through the implementation of the National 
Water Initiative (NWI - referred to in Section 1.1.2), also aim to sustainably manage 
high conservation value rivers, reaches and groundwater areas.  The development of 
the CFEV framework and the subsequent CFEV database provides Tasmania with a 
sound basis to link directly into any national framework. 

1.2 Project management and governance 

The CFEV project was conducted using a contemporary project management 
framework adopted from the Tasmanian Government Project Management 
Guidelines.  The CFEV business plan was developed at the onset to guide the 
process.  Figure 1 illustrates the governance arrangements involved in the delivery of 
the CFEV project.  Individual members of each different group are listed in Appendix 
1. 

The Water Resources Steering Committee, consisting of managers within DPIW, was 
responsible for providing guidance on the overall strategic direction for the CFEV 
project, with the CFEV project Manager reporting to this group on a bi-monthly basis. 

The business plan identified the General Manager of the Water Resources Division 
(WRD) and the Manager of the Water Development Branch, both of DPIW, as the 
Business Owners of the Project.  The position of Manager Water Development 
Branch was dissolved during the life of the Project and the Manager of the Water 
Assessment Branch replaced this role.  As Business Owners these individuals were, 
and continue to be, responsible for promoting the use of the CFEV database and 
achieving the Project's target outcomes by ensuring the integration of the 
assessment results and the use of the database into the planning, management and 
conservation of the state's water resources.  The General Manager of WRD also 
maintained the role of Project Sponsor and is therefore ultimately accountable and 
responsible for the Project. 

The CFEV project Team was the Project Manager and a Project Officer, both from 
DPIW.  The Project Manager was primarily responsible for implementing the Project‟s 
business plan, including coordinating the many consultants and experts involved, and 
progressing the Project‟s goals and objectives. The CFEV Technical Management 
Group (TMG) was made up of the Project Team and key environmental consultants.  
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The Project Team worked closely with members of the TMG to shape the 
assessment framework (described in Section 3) and data development. The key 
consultants from the TMG brought a broad range of knowledge to the project in areas 
of freshwater ecology and management, as well as experience from involvement in 
similar projects (e.g. The Regional Forest Agreement (RFA) and National Estate 
assessment). 

 

Figure 1. Management framework for the CFEV project including stakeholder input and project 
management. 

A Project Reference Group (PRG) was established in the early stages of the Project 
to advise the project team on the design and implementation of the CFEV database.  
The PRG was made up of representatives of statewide interest groups including: 

 Tasmanian Farmers and Graziers Association 

 Tasmanian Conservation Trust 

 Forestry Tasmania 

 Forest Practices Authority 

 Hydro Tasmania 

 Inland Fisheries Service 
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 Tasmanian Fishing Industry Council 

 Tasmanian Aquaculture Council 

Environmental consultants across a number of disciplines were employed throughout 
the duration of the CFEV project to provide specialist advice and undertake tasks 
such as providing recommendations for conservation protection tools, preparing and 
executing expert rule systems, and the development of the spatial selection 
algorithm. 

A number of Scientific Working Groups (SWGs) were also established throughout the 
Project to assist in the selection and development of scientific data sets.  These 
groups were convened as required and consisted of experts within a given field 
depending on the topic of interest (e.g. native fish, geomorphology). 

A Geographic Information System (GIS) team from the former DPIWE Nature 
Conservation Branch was contracted to carry out the GIS tasks including mapping of 
data sets, spatial modelling and attributing values to the base spatial data layers.  
The GIS team consisted of up to six GIS officers who worked closely with the project 
team under the joint guidance of the CFEV project manager and a GIS liaison  

manager. 

1.3 Project goals 

1.3.1 Project vision and target outcomes 

The original target outcomes defined for the CFEV project, in collaboration with key 
stakeholder groups, were: 

 the development of an integrated and standardised system for the recognition 
and conservation of freshwater ecosystem values that can be used for water 
management planning 

 increased conservation of high priority freshwater ecosystem values in areas 
under Crown control 

 increased conservation of high priority freshwater ecosystem values on 
private land 

 increased confidence from government, industry and the community that high 
priority freshwater ecosystem values are appropriately considered in the 
development and management of the state‟s water resources 

 increased ability for Tasmania to meet national obligations for the protection 
of freshwater ecosystems. 

In order to achieve these outcomes the CFEV project aimed to apply the CAR 
reserve design principles of Comprehensiveness, Adequacy and Representativeness 
in the application of the Project‟s assessment framework and scope. 

Three key stages were identified: 

1. identification of freshwater values (statewide audit) 

2. selection of priority freshwater areas (conservation evaluation) 

3. implementation of actions to assist conservation and protection of high priority 
freshwater areas. 

To date, the CFEV project has completed stages 1 and 2 and achieved the first and 
last of the target outcomes outlined above.  While work towards achieving the other 
target outcomes is still to progress, significant steps have been made to integrate the 
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CFEV results into existing implementation programs with the aim of increasing the 
conservation of freshwater ecosystems on private and public land.  These include: 

 DPIW‟s Water Management Planning process 

 DPIW‟s dam approval process 

 covenanting programs such as DPIW‟s Private Property Conservation 
Program (PPCP) 

 DPIW‟s Crown Land Assessment and Classification (CLAC) Project 

 Natural Resource Management (NRM) planning. 

Steps are also being taken for the adoption of the CFEV framework and data for 
private property and forest practices planning. 

The CFEV database is also be a valuable tool being used by DPIW staff involved in 
the implementation of the NWI to ensure high priority freshwater ecosystems are 
appropriately considered in water management decisions. 

1.3.2 Project scope 

Freshwater-dependent ecosystems are those systems that depend on periodic or 
sustained inundation, or on significant inputs of freshwater, for their ecological 
integrity.  The CFEV project considered freshwater conservation values associated 
with the following ecosystem themes: rivers, wetlands, lakes and other waterbodies, 
saltmarshes, estuaries, karst and other groundwater dependent ecosystems These 
ecosystems are formally defined in Table 1. 

The Project used a mixture of existing data, data derived from modelling, or 
observations on the basis of existing data or knowledge, and existing expert 
knowledge.  Each ecosystem theme was treated individually, but shared common 
variables where appropriate.  Where possible, any lack of primary data was managed 
through the development of modelled data using GIS analysis tools and scientific-
based expert rules (refer to Section 4). 

Social, cultural and economic issues were excluded from the CFEV project‟s 
assessment of freshwater values on the basis that the Project‟s objective was to 
provide an information and planning tool that was purely driven by environmental 
data.  Social and economic factors did not influence the assessment results, so they 
will need to be considered by various users of the CFEV database in determining, on 
a case-by-case basis, management decisions relating to water management, 
planning and development. 

A Project Reference Group (PRG) determined the broad parameters of the CFEV 
project early in its development.  As data sources were assessed and issues of scale 
resolved, a Technical Management Group (TMG) refined the specific components to 
be included in the scope of the Project‟s audit of freshwater values.  The results of 
these decisions are summarised in Table 1. 



 

 

Table 1. An overview of what was included and excluded within the scope of the CFEV project including definitions of each of the ecosystem themes. 

 Included in CFEV assessment Excluded from CFEV assessment 

General  Assessment of all freshwater-dependent ecosystem 
values within the jurisdiction of Tasmania, including 
King Island and the Furneaux group. 

 Assessment of freshwater ecosystem 
values on Macquarie Island. 

 Social, cultural and economic values. 

 The recommendation of management 
prescriptions. 

Ecosystem themes 

Rivers - are defined as freshwater-dependent 
ecosystems characterised by flowing water that 
empties into the ocean, lakes and waterbodies 
or another river or stream.  

 All rivers mapped at a scale of 
1:25 000. 

 Assessment of freshwater values 
associated with unassessed drainage, 
including pipes and canals. 

 Unassessed drainage was included in the 
development of the drainage network to ensure 
connectivity and show existing flow direction.  The 
catchments of these unassessed river sections were 
also used to assist calculation of mean annual run-off. 

 Assessment of river floodplains. 

Waterbodies - are defined as freshwater-
dependent ecosystems which are still, open 
water systems that may undergo cycles of 
physical stratification and mixing.  The 
commonest examples are freshwater lakes, but 
the CFEV project also considers inland, naturally 
saline lakes under the same heading.   

 All lakes and waterbodies mapped at a scale of 
1:25 000, including major artificial storages. 

 Assessment of freshwater values 
associated with waterbodies smaller than 
1 ha, and all farm dams. 

 Farm dams were used to assist calculation of the flow 
regulation and abstraction indices in the condition 
assessments. 

Wetlands - are defined as freshwater-
dependent ecosystems that are vegetation 
dominated and vary in hydrodynamics from 
deep and permanently inundated to shallow and 
temporary. 

 All wetlands at a scale of 1:25 000.  Buttongrass plains. 

Saltmarshes - are defined as freshwater-
dependent ecosystems that are influenced by 
the marine environment. They are recognised by 
their communities of plants and animals that can 
tolerate high soil salinity and periodic inundation 
by sea or brackish water. 

 All saltmarshes at a scale of 1:25 000.  Coastal salt-spray flora species. 



 

 

Table 1. (Continued). 

Estuaries - are defined by Edgar et al. (1999) 
as being “semi-enclosed or periodically closed 
coastal bodies of water in which the aquatic 
environment is affected by the physical and 
chemical characteristics of both fluvial drainage 
and marine systems”. 

 All 111 estuaries assessed by Edgar et al. (1999), 
plus 2 extra estuaries (Dianas Basin and Wrinklers 
Lagoon) added by the TMG. 

 Those estuaries not included within the 
audit undertaken by Edgar et al. (1999), 
other than Dianas Basin and Wrinklers 
Lagoon. 

Karst - are defined as freshwater-dependent 
ecosystems associated with distinctive terrain, 
landforms and drainage characteristics resulting 
from the relatively high solubility of certain rock 
types in natural waters (modified from (DPIW 
2006c)). 

 All freshwater-dependent karst systems at a scale of 
1:25 000. 

 

Groundwater dependent ecosystems  - refer 
to Section 11.2 for a discussion of GDE types in 
Tasmania. 

 All known Groundwater Dependent Ecosystems 
(GDEs) identified during the CFEV process.  Note that 
the assessment of GDEs was limited by the lack of 
existing data and therefore a classification and 
condition assessment was not undertaken.  Only site 
locations and descriptions of GDEs were incorporated 
into the CFEV database. 

 A classification and condition 
assessment of groundwater dependent 
ecosystem values, other than karst. 

Assessment 

Classification  Classification of ecosystems using biological and 
physical components as inputs. 

 

Condition assessment  Condition assessment using local and upstream 
catchment inputs. 

 

Special Values  Distinctive freshwater ecosystem values as defined in 
detail in Section 12. 

 

Conservation Values  Identification of conservation values for each 
ecosystems spatial unit. 

 

Conservation Management Priority  Identification of conservation management priorities 
for each ecosystem spatial unit based on 
conservation value, security of land tenure and asset 
condition. 

 Identification of conservation 
management priorities using water 
management and security. 
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1.3.3 Project outputs and products 

The primary outputs of the CFEV project are the statewide audit and conservation 
evaluation of all Tasmanian freshwater-dependent ecosystem assets.  The results 
consisted of all spatial units (mapped at 1:25 000 scale) being assigned: 

 data on various ecosystem components that should exist under natural 
conditions, to describe the biological and physical character 

 data on various condition variables, including an overall naturalness score, to 
describe current biological and physical status (as at 2005) 

 data on the conservation value of the spatial units, both with and without 
consideration of Special Values (integrated and representative conservation 
value, respectively) 

 data on associated Special Values 

 data on the security of land tenure 

 a rating of conservation management priority, both immediate and potential 
(future). 

These data sets form the basis for the CFEV assessment framework (detailed in 
Section 3) and are supported by a series of base spatial data layers including a 
single revised drainage layer, an updated wetland layer and a new nested set of 
Tasmanian river catchments. 

A product of the CFEV project is the CFEV database, which can be accessed 
through two user interfaces.  The database is an Oracle geodatabase that stores all 
the spatial data developed through the CFEV project.  The two user interfaces are  

1) a „Public interface‟ via DPIW‟s Water Information System of Tasmania (WIST)  
2) a „Corporate interface‟.   

These interfaces provide access to users with a range of differing queries and needs, 
and allow information to be viewed and interrogated at varying scales and levels.  
More detail regarding the production of these interfaces is provided in Section 13. 

The public access to the CFEV data is via the internet, thereby providing availability 
to a range of users including the general public.  Access to interpretive information, 
including this report has been centralised and is available on the web at: 
http://www.dpiw.tas.gov.au/cfev 

1.4 Intended users of the CFEV database 

The CFEV project has provided a framework and database with which its broad long-
term Project goals can be met (see Section 1.2). 

It is intended that Tasmania‟s water and land management decision-making 
authorities will use the CFEV database as a planning tool to assist in the assessment 
of future development proposals, and to assist in focussing management efforts to 
protect and/or restore high conservation value freshwater ecosystems. 

It is anticipated that the CFEV database will be a useful, if not a central, resource for 
the following users: 

 all three Branches in the Water Resources Division of DPIW, as part of water 
management planning 

 other units in Tasmanian Government agencies as part of freshwater, natural 
values, and natural resource management and planning 

http://www.dpiw.tas.gov.au/cfev
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 the three Natural Resource Management (NRM) Regional Committees as 
part of NRM planning and activities throughout the state 

 Forestry Tasmania and the Forest Practices Authority as part of forest 
management planning and forest practices regulation 

 Hydro Tasmania as part of water management and catchment planning 

 local councils as part of planning and approval processes under local 
government statutory control 

 other non-government organisations (such as the University of Tasmania and 
Greening Australia) 

 conservation and implementation-based organisations, including community 
groups such as Waterwatch 

 private environmental consultants, to inform ecological assessments and 
assist in advising clients 

 the Australian Government 

 the general public. 
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2 Guiding principles 

The assessment framework for undertaking the prioritisation of freshwater-dependent 
ecosystem values (described in Section 3) was primarily based on Comprehensive, 
Adequate and Representative (CAR) reserve design principles embraced by the 
National Reserve System Program (Commonwealth of Australia 1999), the Regional 
Forest Agreement process (e.g. (Commonwealth of Australia & State of Tasmania 
1997), (Commonwealth of Australia 1997)) and the National Representative System 
of Marine Protected Areas (ANZECC TFMPA 1998).  The National Reserve System 
guidelines provide generic definitions of the CAR principles (Commonwealth of 
Australia 1999) which outline common concepts applicable to a broad range of 
ecosystems. 

2.1 Comprehensive 

Comprehensive - includes the full range of freshwater-dependent ecosystems 
statewide, where practical, and includes an assessment of the full range of 
conservation values and management priorities ranging in type and condition 
across all land tenures.(Commonwealth of Australia 1999) 

This principle requires that the assessment framework include in its scope the full 
range of freshwater-dependent ecosystem values across the Tasmanian landscape.  
This was achieved by undertaking the CFEV assessment at a statewide scale and by 
including all mapped examples of rivers, lakes and waterbodies, wetlands, 
saltmarshes, karst systems, estuaries and groundwater dependent ecosystems.  
Only reliable statewide data sets were used or developed, and hence, some 
constraints were placed on achieving comprehensiveness as a result of limitations in 
available data.  There was some inequality between data sets as a consequence of 
differing levels of investigation, spatial scale and particular fields of interest.  For 
some variables, particularly those associated with river systems, site- and reach-
based data were extrapolated or modelled to provide coverage across the entire 
drainage network.  Where primary data were unavailable across the entire state, the 
option to develop modelled secondary data was pursued for some variables, based 
on available surrogate data and/or mapping rules developed by experts. 

Data were most limited for groundwater dependent ecosystems (GDEs), and 
therefore a classification and condition assessment could not be undertaken.  Rather, 
the Project was only able to include the location of sites known for their high 
dependency on groundwater, as identified by experts. 

The principle of comprehensiveness was also addressed by including, in the 
assessments, as broad a range of ecosystem components and values as practicable.  
This was done by undertaking the classification and condition assessment across all 
land tenure types (from low to high security) and by identifying the full range of 
freshwater conservation management priorities (from lower to very high priority). 
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2.2 Adequate 

Adequate - those areas selected for their high management priorities should 
reasonably reflect the maintenance of ecological viability and integrity of 
freshwater populations, species and communities.(Commonwealth of Australia 
1999) 

This principle addresses the questions: 

 What extent of freshwater ecosystems should be selected at the level of very 
high conservation management priority?  

 What sizes of selected units support the maintenance of ecological viability 
and integrity of freshwater populations, species and communities? 

While there is no specific basis for determining that the criterion for adequacy has 
been met, there is a general rule that the chances of long-term survival of biological 
populations increases with the increased proportions of populations being 
appropriately managed (Commonwealth of Australia 1997).  To promote adequate 
protection of freshwater ecosystems, the CFEV TMG decided to ensure that at least 
two examples of all freshwater biophysical classes are captured within high or very 
high conservation management priority areas, and in the assessment of conservation 
management priorities, to preferentially select those ecosystems in good condition 
and then of the largest size. 

2.3 Representative 

Representative – those freshwater areas selected for conservation should 
reasonably reflect the biotic and geomorphic diversity of freshwater types 
recognised by an agreed scientific classification at appropriate hierarchical 
levels, and may include the full range of condition status from highly disturbed 
to pristine.(Commonwealth of Australia 1999) 

This principle aims to ensure that the diversity of freshwater ecosystem components 
within each of the ecosystem themes (rivers, waterbodies, wetlands, etc.) is included 
in the assessment framework and in each class of conservation value.  The 
assessment framework included an ecosystem component that incorporates both 
biological and physical classification inputs.  Some constraints were placed on the 
inclusion of biophysical class descriptors as a result of limitations in available data, 
particularly for karst systems where there is no consistent biological information 
available at a statewide scale. 

2.4 Secondary principles 

The development of the CFEV assessment framework and database was also 
guided by a series of secondary principles considered important by the CFEV project 
team and Technical Management Group: 

 Areas assessed by the CFEV project should include all public and private 
land, and to allow implementation efforts to use a combination of instruments 
that recognise existing tenure. 

 The process of developing the CFEV assessment framework and designing 
and formatting the CFEV database should include effective stakeholder 
consultation. 
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 The development of the CFEV assessment framework and database should 
apply best available local scientific knowledge in a systematic and explicit 
process. 

 The CFEV database should be designed and implemented using adaptive 
management principles which allow for regular reviewing with the ability to 
incorporate new knowledge and opportunities as they arise. 

 The CFEV database should provide information for existing strategies, 
policies and instruments for conservation and natural resource management 
across all freshwater-dependent ecosystem themes (e.g. rivers, estuaries), 
within and between all catchments. 
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3 Assessment framework 

The primary aim of the CFEV assessment framework is the identification of 
conservation values and management priorities for all mapped Tasmanian 
freshwater-dependent ecosystems, using an audit of freshwater ecosystem 
conservation values based on the best available data and knowledge. 

The CFEV project set out to develop an assessment framework that initially included: 

 defining the freshwater ecosystem themes to be included 

 identifying the desired outcomes, outputs and criteria for conservation 
assessment 

 designing the audit process 

 identifying and developing the required classification and condition data sets 

 developing an approach to assess conservation value and set priorities for 
conservation. 

The CFEV assessment framework was developed through a staged and iterative 
process with input from the Technical Management Group (TMG) and the Project 
Reference Group (PRG).  The initial concepts underpinning the CFEV project were 
developed in an environmental issues scoping report produced for the Water 
Development Plan for Tasmania (Davies 2001).  Davies (2001) proposed the need 
for a reserve and conservation system for fresh and estuarine waters, which was 
based on the CAR (Comprehensive, Adequate and Representative) strategic reserve 
design.  This report stated that the CAR reserve system should be (from Davies 
(2001)): 

 both formal and informal (the latter acting by prescriptions and/or covenants) 

 predominantly established on public land and within existing reserves, where 
possible 

 statewide on a biological, geomorphic and hydrological basis 

 covers a range of environmental values 

 covers a range of scales (e.g. catchment sizes) 

 has prescriptions dependent on the core aquatic environmental values for 
each system 

 is integrated into management planning. 

The Davies (2001) concept of a freshwater reserve system was broadened for the 
CFEV project to include the assessment of all types of freshwater-dependent 
ecosystems and considered a range of possible conservation value results (i.e. an 
ecosystem spatial unit could be rated as having high, medium or lower conservation 
value). 

A definition of what constitutes a freshwater-dependent ecosystem was determined 
(see Section 1.3.2).  Seven types were identified for inclusion within the CFEV 
framework: rivers, waterbodies, wetlands, estuaries, saltmarshes, karst and other 
groundwater dependent ecosystems (GDEs).  These are referred to as ecosystem 
themes. 

The TMG reviewed related projects and the development of broad criteria for 
assessing ecosystem values and condition.  Key projects to be used as context to 
the CFEV project were the Regional Forest Agreement (RFA) Private Forests 
Reserve model (CARSAG 2004) and the Marine Protected Areas Strategy (MMIC 
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2001).  However, a several aspects of freshwater-dependent ecosystems (such as 
connectivity, drainage-based spatial arrangements, etc.) required approaches and 
solutions that distinguished them from those used for terrestrial and marine 
environments. 

Methods (including a review of existing data sets) were developed in relation to the 
assessment criteria (see Section 3.1).  Development of the assessment methodology 
was initially exploratory due to the novel nature of the project and the lack of similar 
freshwater frameworks to use as a guide.  The approach was continually refined and 
evaluated during its development. 

3.1 The conservation criteria 

The CFEV project developed a broad set of criteria for assessing freshwater 
environmental values to support the implementation of the CAR principles (described 
in Section 2).  These were identified as Naturalness, Representativeness and 
Distinctiveness.  Table 2 provides a brief definition for each criterion and the stepped 
processes that were followed to address them. 

 

Naturalness (N) is defined as an assessment of change from pre-European 
settlement, or „natural‟ reference condition.  The naturalness of each ecosystem is 
also described as its „condition‟.  When biological, hydrological and geomorphic 
processes in spatial units are assessed as being in natural condition, they are 
assumed not to have been significantly altered by modern or post-colonial society 
(i.e. they have natural hydrology, sediment regimes and water quality and have not 
been impacted by significant catchment disturbance or introduced species).  Further 
detail on the condition assessment process is provided in Section 3.5. 

 

Representativeness (R) is the degree to which each spatial unit is representative of a 
biophysical class to which it has been assigned.  It was assessed by undertaking a 
biophysical classification of each ecosystem theme based on natural, pre-European 
settlement components (e.g. fish, riparian vegetation, hydrology, etc.).  The 
classification analysis was treated separately for each ecosystem theme using a 
range of ecosystem components (and associated descriptive variables) relevant for 
that ecosystem.  Further detail on the classification process is provided in Section 
3.4. 

 

Distinctiveness (D) was addressed in two separate ways – whether the spatial unit 
contains rare biophysical classes and/or whether it contains „Special Values‟ (i.e. 
conservation values other than those selected for representativeness).  These 
Special Values include rare and threatened species and communities, important 
geomorphic features, sites of high species diversity and sites of ecological 
significance such as migratory bird sites.  Special Values are generally spatially 
discrete, they may be of special significance due to their status under legislation, or 
may be considered by experts to be of particular importance in biodiversity 
conservation.  The process of developing and refining the list of Special Values for 
the CFEV project is described in Section 12. 
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Table 2. Summary of the criteria for identifying and prioritising freshwater ecosystem values, 
including the process for meeting the criteria and associated challenges. 

Criteria Definition Process Challenges 

Naturalness The degree to which 
each ecosystem 
spatial unit differs from 
its natural condition 
(pre-European 
settlement reference). 

Assessment of 
current 
condition. 

- To define natural or 
reference condition. 

- To set thresholds 
(bands). 

- limited available data. 

Representativeness The degree to which 
the ecosystem spatial 
unit is representative 
of the biophysical 
class or group to which 
it has been assigned. 

Classification 
of natural 
components of 
each 
ecosystem 
theme. 

- How many classes or 
types are there within 
each ecosystem 
component (data and 
scale)? 

- How many target 
areas should be 
conserved per 
class/type 
(proportional to 
occurrence)? 

Distinctiveness The occurrence of rare 
biophysical classes 
and/or Special Values. 

Classification 
of natural 
components of 
each 
ecosystem 
theme. 

- How rare is the 
biophysical class? 

Special Values 
assessment 

- defining and mapping 
species and 
communities of high 
conservation value 

- data quality and 
consistency 

- potential for double 
counting 

- should they be 
weighted or 
compared? 

Deciding on the methods to assess whether a spatial unit meets the conservation 
criteria involved identifying values (the statewide audit) and then ranking sites based 
on their conservation significance (the conservation evaluation).  Inputs to the 
identification and selection processes relied heavily upon the extent of available data 
at an appropriate scale. 

At the onset of the project, a review of the available data relevant to freshwater 
ecosystems in Tasmania was conducted.  An inventory of data was compiled for all 
freshwater ecosystem themes (rivers, lakes and lentic wetlands, estuaries, etc.) 
including data related to water management.  The range of environmental and 
biological data available was summarised and an indication of geographic scope 
(statewide, regional or patchy coverage), currency of data, and an estimate of data 
reliability were included (Dunn 2002b). 

Additional data sets were sourced by the CFEV project Team during the course of 
the statewide audit process or through consultation with members of the Scientific 
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Working Groups, and were similarly assessed.  Appendix 2 presents a summary 
table of each data set considered for the CFEV database, whether it was used and 
how, or the reasons the information was not suitable for inclusion in the CFEV 
assessment. 

3.2 Terminology used in the CFEV assessment framework 

In developing the framework, several terms and phrases were adopted which have 
specific meaning in the context of the CFEV assessment.  An explanation of 
frequently used terminology as it relates to the CFEV project is provided in Table 3.  
Further definitions can also be found in the glossary (Section 14). 

 



 

 

Table 3. Explanation of CFEV terminology 

Note, within this table, CFEV specific terms used to describe another term are in italics with their definitions also provided in this table.  Some other terms 
may also be defined in the glossary of this report (Section 14). 

Term Abbreviation Explanation (CFEV context) Example 

Class or biophysical class  An individual classification group for each 
ecosystem component (geomorphic, hydrological, 
biological) that are used to characterise each of the 
ecosystem spatial units. 

Each ecosystem spatial unit (a river section, for 
example) is characterised by the set of individual 
biophysical classes from each of the ecosystem 
components. 

For rivers, G1 to G44. (all codes have 
descriptions) are different fluvial geomorphic river 
types, H1 to H4. are different hydrological 
regions, BC1 to BR7M are different 
macroinvertebrate assemblages, F0 to F56 are 
different fish assemblages, M1to M6 are different 
macrophyte assemblages, C0 to C6 are different 
crayfish regions and T1 to T50 are different tree 
assemblages. 

For rivers, a single river section may be 
characterised using the biophysical classes as: 
G37; H3; BC9f; F0; M1; C6; T27. 

Condition score N-score A score or rank signifying the degree of change 
from natural pre-European settlement condition 
(Naturalness or N-score) with respect to a specific 
condition variable. 

In most cases, condition scores range between 0 
and 1, and may be discrete (one of a number of 
pre-determined values) or continuous (any value 
between 0 and 1), where 0 = disturbed and 1 = 
near pristine.  See Sections 5 – 11 for 
exceptions. 

Condition variable  Variables used as indicators of ecosystem 
condition.  These variables are integrated to 
determine the overall Condition score  for each 
ecosystem spatial unit. 

For rivers, condition variables include native fish 
condition, flow change, catchment disturbance, 
sediment input, etc.   



 

 

Table 3. (continued). 

Term Abbreviation Explanation (CFEV context) Example 

Conservation Management 
Priority 

CMP A summary estimate of the priority for conservation 
management, which integrates an assessment of 
conservation value (either Representative 
Conservation Value or Integrated Conservation 
Value), Naturalness and Land Tenure Security. 

VH = Very High CMP, H = High CMP, M = 
Moderate CMP, L = Lower CMP 

Conservation Management 
Priority – Immediate 

CMPI Estimate of the relative priority for immediate 
conservation management to ensure the protection 
of significant freshwater values. 

CMPI is developed from a set of expert rules 
combining conservation value (either 
Representative Conservation Value or Integrated 
Conservation Value), Land Tenure Security and 
Naturalness scores.  CMPI addresses current risk. 

VH = Very High CMP, H = High CMP, M = 
Moderate CMP, L = Lower CMP 

A unit with High Representative Conservation 
Value, High Naturalness and Low Land Tenure 
Security requires immediate attention to its 
conservation management (Very High CMPI), but 
if the Land Tenure Security is High, then CMPI is 
Low. 

Conservation Management 
Priority – Potential 

CMPP Estimate of the relative priority for conservation 
management when a development is proposed 
(within the catchment of an ecosystem spatial unit) 
that may contribute to a change in aquatic 
ecological condition or status. 

CMPP is developed from a set of expert rules 
combining Conservation Value (either 
Representative Conservation Value or Integrated 
Conservation Value), Land Tenure Security and 
Naturalness scores.  CMPP addresses possibilities 
of future risk. 

VH = Very High CMP, H = High CMP, M = 
Moderate CMP, L = Lower CMP 

A unit with High Representative Conservation 
Value, High Naturalness and High Land Tenure 
Security will have a High CMPP.  That is, there is 
a need for conservation management if a 
development (or change of management) is 
being proposed in the catchment. 

Distinctiveness  CFEV assessment criterion: the type, range and 
significance of Special Values associated with each 
ecosystem spatial unit. 

 



 

 

Table 3. (continued). 

Term Abbreviation Explanation (CFEV context) Example 

Ecosystem component  Physical or biological components of freshwater-
dependent ecosystems, used to characterise each 
of the ecosystem themes. 

For rivers: physical components include fluvial 
geomorphology and hydrology, and biological 
components include macroinvertebrates, native 
fish, vegetation context (tree assemblages), 
macrophytes and crayfish. 

Ecosystem theme  One of the seven freshwater-dependent 
ecosystems evaluated using the CFEV assessment 
framework. 

Rivers, Waterbodies, Wetlands, Estuaries, 
Saltmarshes, Karst, Groundwater Dependent 
Ecosystems (GDEs) 

Expert rule system  A method based on expert knowledge for 
integrating a number of variables into one overall 
score or rating. 

For rivers, the condition variables of mining 
sedimentation and catchment disturbance were 
combined using an expert rule system to produce 
an overall score for sediment input.  See 
Appendices 3 and 4 for details. 

Important biophysical class  The biophysical class that is the main driver for the 
selection and conservation value ranking of an 
ecosystem spatial unit.  This is the value of which 
the ecosystem spatial unit is considered to be most 
representative. 

For rivers, one of the biophysical classes from 
the seven ecosystem components (e.g. a single 
fluvial geomorphic river type (G1 or G2 or G3, 
etc.) or a single fish assemblage class (F0 or F1 
or F2, etc.)) 

Integrated Conservation 
Value 

ICV The conservation value of an ecosystem spatial 
unit expressed as the relative importance of that 
unit where Representative Conservation Value has 
been combined with its Special Value rating. 

VH = Very High ICV, H = High ICV, M = 
Moderate ICV, L = Lower ICV 

Land Tenure Security LTS A rating of the degree to which land tenure may 
have the potential for protecting freshwater-
dependent ecosystem values. 

H = High, M = Medium, L = Low 



 

 

Table 3. (continued). 

Term Abbreviation Explanation (CFEV context) Example 

Naturalness  CFEV assessment criterion: the degree to which 
each ecosystem spatial unit differs from its natural 
condition (pre-European settlement reference).  
This term is often interchanged with condition. 

 

Naturalness score (N-score) The final condition score used to assess the 
Naturalness of an individual ecosystem spatial unit.  
The N-score is derived by integrating the condition 
scores of each of the condition variables. 

N-score ranges between 0 (disturbed) and 1 
(near pristine); a banding process also generated 
Naturalness categories of High, Medium and 
Low. 

Representative Conservation 
Value 

RCV The conservation value of an ecosystem spatial 
unit expressed as the relative importance of a 
biophysical class (the important biophysical class), 
with a priority on spatial units of high Naturalness. 

A = first group of spatial units selected by the 
spatial selection algorithm (highly representative 
of its important biophysical class), B = second 
group of spatial units selected, C = remaining 
spatial units (least representative of its important 
biophysical class). 

Representativeness  

 

CFEV assessment criterion: the degree to which 
the ecosystem spatial unit is typical or 
characteristic of the biophysical class or group to 
which it has been assigned. 

 

Spatial selection algorithm  The mathematical method used for selecting and 
prioritising spatial units. The algorithm iteratively 
selects spatial units in each ecosystem theme 
based on their relative conservation value, 
determined using outputs from the classification 
(biophysical classes) and condition assessment (N-
scores). 

See Appendix 5 for details. 

Spatial unit or ecosystem 
spatial unit 

 The smallest mapped Geographic Information 
System (GIS) feature by which ecosystem themes 
are divided and assessed.  These are the 
assessment units to which all CFEV data were 
assigned. 

Points – GDEs 

Lines – River sections 

Polygons – Waterbodies, Wetlands, Estuaries, 
Saltmarshes, Karst 



 

 

Table 3. (continued). 

Term Abbreviation Explanation (CFEV context) Example 

Special Values SV Unique or distinctive conservation values (e.g. 
individual species, communities, sites) other than 
those identified in the conservation value 
assessment. 

Galaxias fontanus (Swan galaxias), Acacia 
axillaris (Midlands wattle), Mole Creek karst 
system 

Special Values rating  Summary expression of the level of significance of 
all Special Values. 

Outstanding, undifferentiated or non-outstanding. 

Special Values type  A group of Special Values considered to be similar 
because of shared taxonomy or similar legislative 
considerations. 

Threatened flora and fauna species, priority 
geomorphic and limnological features, important 
bird sites. 
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3.3 The Assessment Process 

An overview of the assessment framework is shown in Figure 2.  The main steps of 
the assessment conducted separately for each ecosystem theme (except GDEs), 
were the Statewide Audit, and the Conservation Evaluation.  The latter can be 
broken down further into: 

1. identification of Representative Conservation Value (RCV) of all spatial units 
by spatial selection based on rarity of their biophysical classes, condition 
(Naturalness) and size/extent 

2. identification and mapping of Special Values associated with each ecosystem 
theme 

3. identification of Integrated Conservation Value (ICV) of all units by 
combination of RCV with data on the presence of Special Values 

4. identification of Conservation Management Priority based on the 
Conservation Value (either RCV or ICV) rating combined with security of 
current land tenure. 

 

 

Figure 2. Flow-chart showing steps in the CFEV assessment framework (statewide audit and 
conservation evaluation) for assessing all freshwater-dependent ecosystems. 

 

The statewide audit consisted of: 

 a classification of all mapped spatial units (river sections, waterbodies, 
estuaries, wetlands, karst and saltmarshes) based on their natural values - 
the presence of key ecosystem components 

Ecosystem theme

Rivers, estuaries, wetlands, waterbodies, saltmarshes and karst

Classification Condition 

assessment

Physical and Biological classes (R) Naturalness score (N)

Attributed spatial units

Spatial selection

Special Values (D)

Representative Conservation Value

Integrated Conservation Value

Conservation Management Priorities

i) Priority to improve current management of freshwater ecosystem values (CMP-Immediate)

ii) Priority to maintain freshwater ecosystem values (CMP-Potential)

Land Tenure Security

Other 

Groundwater 

Dependent 

Ecosystems 

(locations only)

Statewide 

audit

Conservation 

evaluation
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 an assessment of the biophysical condition of each unit based on derived 
data on their current condition (or Naturalness). 

These two sets of information were assigned to every example („spatial unit‟) of every 
ecosystem theme, mapped at the 1:25 000 scale.  The audit results were then used 
as a basis for the conservation evaluation. 

The conservation evaluation involved: 

 ranking the conservation value for each ecosystem, based on their 
representation of biophysical classes (Representativeness) and their 
condition (Naturalness) 

 combining the conservation value data on Special Values and security of land 
tenure to identify areas of freshwater conservation management priority. 

3.3.1 The statewide audit 

The foundation for the CFEV assessment was the completion of a comprehensive 
audit of freshwater values across the state.  This was an important step towards 
assessing each ecosystem with respect to the three conservation criteria (N, R and D 
- refer to Section 3.1). 

The statewide audit sought to identify the characteristics and condition status of all 
freshwater ecosystems in Tasmania, referred to collectively as the classification and 
condition assessment.  A separate audit was also conducted to identify any 
distinctive (special) values associated with all ecosystems, used as input to the 
conservation evaluation process (see Section 3.3.2). 

The classification and condition assessments were conducted using a range of 
physical and biological variables for each freshwater-dependent ecosystem theme.  
The process involved consultation with key scientific experts to assist with the 
selection of relevant ecosystem components and their descriptor variables, the 
development of classifications, analyses, data sets, models and rule sets, and the 
review of outputs.  The approach is described later in Sections 3.4 (classification) 
and 3.5 (condition). 

The audit was conducted separately on the seven ecosystem themes identified in 
Section 1.3.2: rivers, lakes and waterbodies, wetlands, estuaries, saltmarshes, karst 
and other groundwater dependent ecosystems (GDEs).  With the exception of GDEs 
(for which only known locations were mapped), physical and biological data were first 
sourced for each ecosystem component of every ecosystem theme, with the aim of 
providing essentially natural („pre-European settlement‟) classifications.  As wide a 
range of ecosystem components were selected for each ecosystem theme, usually 
including faunal (vertebrate and invertebrate) and floral (aquatic and riparian) 
biological communities, and hydrological, geomorphic and/or geological 
characteristics.  Data on water chemistry were limited and could not be readily 
modelled at the statewide scale, hence, were not used in the classification. 

Classifications were developed at an intermediate level of taxonomic or spatial 
resolution.  This was done to ameliorate the problems posed by discrepancies in the 
resolution of data available from different disciplines and the need to apply the 
classifications statewide, often in the absence of comprehensive data coverage.  
Classification methods varied between ecosystem components.  Some classifications 
were developed using statistical procedures (e.g. cluster analysis, neural networks), 
while others were developed by experts using distributional maps to develop 
regionalisations. 

Data had to be available on a statewide basis for an ecosystem component to be 
included for classification, and to have a consistent level of detail or resolution at that 
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scale.  A mix of primary data and derived data was used, with a strong emphasis on 
mapping based on rules developed by experts with subsequent validation using 
extrinsic data sets when possible.  All spatial units of each ecosystem theme were 
assigned their respective biological and physical (biophysical) classes as predicted 
for pre-European settlement conditions prior to conducting the condition assessment. 

Condition was defined as the degree of change from the „natural‟ or pre-European 
settlement state.  No consistent condition assessment data sets existed for any 
freshwater-dependent ecosystem theme at the state level.  Some large, state-based 
data sets existed with wide spatial coverage (e.g. the National River Health Program 
macroinvertebrate sampling program and associated data), and these provided 
useful input for the condition assessment part of the audit.  Where suitable data sets 
were not available, expert rule systems (see Section 3.5.1) were used to integrate a 
series of biological and physical data sets in order to derive a wide range of 
biological, physical and overall Naturalness (or „N‟) scores.  Rules were developed 
through workshops with local experts, using relevant data where available. 

The outputs of the classification and condition assessments were stored in a 
database in which all spatial units of each mapped ecosystem theme were assigned 
their particular biophysical classes, and their overall Naturalness score (N-score). 

3.3.2 The conservation evaluation 

The central tool used to process the data of the statewide audit data was a spatial 
selection algorithm (described in detail in Section 3.6.1 and Appendix 5), which was 
used to rank each spatial unit of every ecosystem theme by conservation value.  The 
ranked output was the basis for two forms of conservation value assessment: 
Representative Conservation Value (RCV) and Integrated Conservation Value (ICV). 

RCV is a measure of the relative importance of spatial units based on how 
representative they are of their biophysical classes, and their condition.  ICV is the 
relative conservation value of freshwater ecosystems using a combination of RCV 
and Special Values (SV).  Special Values are unique and distinctive values present in 
an ecosystem other than those that are representative of the ecosystem spatial unit.  
These include rare and threatened flora and fauna species, threatened and priority 
flora and fauna communities, and priority geomorphic and limnological features.  The 
SV assessment scores spatial units according to the number of Special Values (and 
their conservation status) that are associated with a given ecosystem.  More detail on 
assessing conservation value is described in Section 3.6. 

A Conservation Management Priority (CMP) was identified for each spatial unit in 
each ecosystem theme on the basis of conservation value (either RCV or ICV), 
current condition (N) and current level of management protection (security associated 
with land tenure).  Naturalness was used as a surrogate for how well the water is 
managed in the ecosystem spatial unit‟s catchment as it theoretically reflects past 
management, and Land Tenure Security (LTS) was used as a surrogate for the 
degree to which land tenures may be considered to provide secure protection for 
freshwater ecosystem values.  The three inputs were used in a rule set to identify 
management priorities for freshwater ecosystems.  Two outputs were generated: 

1. CMP – Immediate: Priority to improve current management of freshwater 
ecosystem values (i.e. the priority for immediate action - this rating relates to 
the need to protect conservation values under current management 
conditions and land tenure status) 

2. CMP – Potential: Priority to maintain freshwater ecosystem values (which 
need consideration if new or further development is proposed). 
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Further information on these two outputs and specific details of the rule sets are 
provided in Section 3.7. 

An attempt was made to provide equivalent amounts of detail for all ecosystem 
themes, but ultimately this was constrained by the availability of data (refer to 
individual sections (Sections 5-11) for details of each ecosystem theme).  Data 
associated with Groundwater Dependent Ecosystems (GDEs) were inadequate and 
hence, the assessment of classification, condition, conservation value and 
conservation management priority could not be conducted on this ecosystem theme.  
Known locations of GDEs were identified through an expert workshop process and 
included in the database (see Section 11). 

3.4 Classification 

Several classifications (collectively called the classification process) were developed 
for a range of physical and biological ecosystem components and applied to all 
mapped spatial units of each ecosystem theme wherever appropriate and 
practicable.  The classifications were based on data: 

 that represents, as closely as possible, the „pre-European settlement‟ or 
„natural‟ condition 

 that could be applied to all ecosystem spatial units across the state with a 
consistent quality and form, either from point data or data mapped from 
records, rules or models 

 that was or could be geo-referenced 

 that represented key ecological (biological and physical) components for each 
ecosystem. 

The classification process was initially designed to be conducted in two stages – 
classifications of each ecosystem component (e.g. fish communities, geomorphic 
attributes, etc.), followed by a single, overall or „meta‟ classification of all biophysical 
classes.  Once it was determined to use a spatial selection algorithm for conducting 
the conservation value assessment (refer to Section 3.6), the development of a meta-
classification was dismissed due to concerns over loss of information on ecosystem 
components and likely imbalances between ecosystem components during „meta-
class‟ selection.  Consequently, the classifications for most ecosystem components 
were conducted separately (see Section 4.1.2 for the full list of the biophysical 
classifications used).  Nevertheless, some classifications were conducted using a 
combined set of relevant ecosystem components.  For waterbodies, for example, 
shoreline development, area, depth and geomorphology were combined with a rule-
set to give an overall physical classification.  Further detail is provided in Section 6. 

The key ecosystem components and related data sets were identified for each 
ecosystem theme.  A number of desirable data sets were either unavailable or could 
not satisfy the above requirements, and were excluded.  Examples include algae, 
waterbirds, water chemistry and riparian vegetation assemblage composition.  
Sections 5-11 outline the audit of each ecosystem in further detail. 

For each ecosystem component, relevant data were sourced from existing records 
and/or scientific or technical literature, or were developed as part of the CFEV 
assessment.  Review of available data revealed few ecosystems for which data 
coverage and quality were adequate.  Accordingly, each ecosystem component was 
assessed for the ability to derive classes that were consistent with the data 
requirements, by using either rules for GIS mapping and/or attribution, or modelling. 
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For a number of ecosystem components, spatial data had to be generated using 
mapping rules derived from expert knowledge and/or empirical site data and 
relationships with environmental variables.  For others, spatial data derived from 
existing models or data sets were used.  Appendix 6 describes how each 
classification data set was developed. 

All ecosystem spatial units were assigned a biophysical class for each ecosystem 
component, which along with the Naturalness score (N-score) were used as inputs in 
the spatial selection algorithm (discussed further in Section 3.6.1).  For example, 
each river section was assigned a single class for each of the following ecosystem 
components: macroinvertebrate assemblage, fish assemblage, riparian forest (tree) 
assemblage, macrophyte assemblage, crayfish region, fluvial geomorphic river type 
and hydrological region. 

The total extent (length or area) of each of the biophysical classes was calculated to 
determine its rarity.  Thus, for each ecosystem component, all of the biophysical 
classes could then be assigned a reverse-ranked rarity class.  For rivers, as an 
example, there were a total of 208 biophysical classes, distributed among seven 
ecosystem components.  These classes were ranked from 208 (the least extensive 
or rarest of any of the classes) to 1 (the most extensive and least rare class). 

After the biophysical classes were assigned to the relevant ecosystem spatial units, 
the mapped data layers were inspected for errors and consistency.  This occasionally 
required making changes to the operation or content of some rules, or correcting 
errors in spatial units.  Where possible, a validation step was conducted, primarily by 
comparison of independent empirical and assigned data for locations where 
independent data existed.  Quality assurance and data management is discussed in 
Section 4. 

Classifications conducted with multiple inputs are likely to be sensitive to varying 
levels of resolution in the classification endpoints.  A special challenge for this project 
was to provide a balance between the level of detail desired by technical specialists 
and the level of resolution to which conservation management can practically 
respond. 

The classification process was an important step in meeting the criterion of 
representativeness (Section 3.1).  The principle of representativeness was 
approached by ensuring that representatives of all the biophysical classes were 
considered in the spatial selection process of the conservation evaluation.  This was 
done by assigning classifications at appropriate levels to give manageable numbers 
of groups that were still considered scientifically meaningful.  This was particularly 
important due to the way in which the relative rarity of each of the biophysical classes 
acted as a driver for the spatial selection and ranking of freshwater ecosystems by 
their relative conservation value across the state.  A condition assessment was 
integrated into the selection process to ensure that representative units in the best 
condition were selected first. 

3.5 Condition assessment 

A condition assessment was conducted for all spatial units within all ecosystem 
themes, with the exception of GDEs.  This assessment was required to: 

 represent the degree of change in biophysical ecosystem condition (i.e. in 
biological and physical variables) from the pre-European settlement („natural‟) 
state 

 be based on geo-referenced data of consistent provenance, quality and 
coverage 
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 provide a single, integrated Naturalness score (N-score) for use in the spatial 
selection algorithm to identify conservation value 

 be transparent and have a sound conceptual basis. 

Condition was assessed by deriving a Naturalness score (N-score) from a number of 
variables which described, or were deemed a suitable surrogate for, key changes in 
ecosystem status and/or processes caused by human influence since European 
settlement.  For each ecosystem theme, the key „drivers‟ of human impacts on the 
ecosystem were identified.  Suitable data sets were then selected and reviewed for 
coverage and quality.  These are detailed in the condition assessment sections of 
Sections 5 to 11. 
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Expert rule systems (also known as „fuzzy logic‟, (Negnevitsky 2003)) were used to 
integrate these input variables in order to derive an N-score for attribution to every 
ecosystem spatial unit.  In a number of cases, sets of variables were combined using 
an expert rule system to produce a sub-index, which was then combined in a final 
expert rule system to produce the final N-score.  For example, for wetlands, the 
abstraction and catchment disturbance indices were integrated to produce a 
hydrology sub-index, which was then integrated with indices of native vegetation, 
sediment input and water quality in an expert rule system to give the N-score.  A brief 
description of expert rule systems is provided in Section 3.5.1 with more detail given 
in Appendix 3. 

It should be noted that the original purpose of the N-score was to assist with spatial 
selection and the relative assessment of conservation value.  The CFEV database is, 
however, specifically designed to allow the data on all variables contributing to the N-
score to be accessible to users.  This makes it a powerful flagging tool for identifying 
the factors contributing to poor ecosystem condition. 

Expert rule systems for each ecosystem theme were developed through a formal 
workshop process with relevant local experts.  These workshops involved: 

 identifying the key drivers, relevant variables and their data sets 

 ranking the relative importance of drivers in determining the condition of the 
relevant ecosystem themes and identifying any interactions between drivers 

 ranking various combinations of high and low values for each condition 
variable  

 reviewing these combinations for interactions and internal consistency 

 deriving a final N-score for each combination (ranging from 0, extremely 
unnatural condition, to 1, natural condition) 

 identifying any contextual variation to the ranking and scoring of N (e.g. the 
influence of local geomorphic context on susceptibility of river channel form to 
catchment clearance) and developing any relevant rules to modify the N-
score by context (for which spatial data must also be available). 

The outputs of the workshops were then used to derive sets of expert rule systems, 
described in the following section. 

3.5.1 Expert rule systems 

A suitable method was needed to derive an N-score value for each ecosystem spatial 
unit by integrating the set of relevant condition variables. 

The method must integrate a number of environmental variables to provide an output 
indicator, which incorporates known dependencies and interactions.  Data integration 
can be described as „moving up the information pyramid‟ (Figure 3), but care must be 
taken to avoid loss of information, which can occur when using simple mathematical 
operators like averages.  The CFEV project used the expert rule systems (aka fuzzy 
logic) approach, as relationships among variables, and between variables and the 
outputs, can be incorporated, with varying degrees of precision, based on input from 
experts in the relevant environmental components. 
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Figure 3. The information pyramid. 

Expert rule systems are one of the main tools of artificial intelligence (Negnevitsky 
2003) and have been successfully applied to many problems in engineering and 
science.  A recent example is the use of expert rule systems in the Murray Darling 
Basin Sustainable Rivers Audit (Swirepik et al. 2005). 

An expert rule system is a suitable tool for data integration if: 

1. The values of the input variables are not known with certainty. 

Using expert rule systems enables credible data integration despite the 
uncertainty inherent in the data.  The output variable‟s value, calculated by an 
expert rule system, will change smoothly and not drastically in response to 
slight changes (uncertainties) in the values of the input variables. 

2. Relating the input variables to the output is difficult using ordinary 
mathematics, but experts are available who can put the relationship into 
words. 

Using expert rule systems allows easy specification of the data integration 
process required by the experts, even when the relationship between the 
input variables and the output is not easily described using traditional 
mathematics. 

The CFEV project‟s data integration needs met both these criteria.  The CFEV 
project‟s Technical Management Group used the MatLab® scientific and engineering 
software package as its expert rule systems platform. 

Appendix 3 provides additional background to expert rule systems. 

Integration

Index

Theme

indices

Field data
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3.6 Identifying freshwater conservation values 

3.6.1 Combining classification and condition assessment results 

The spatial selection or prioritisation process was derived from area selection 
methods used for conservation planning (for a general discussion see Margules & 
Pressey (2000)) and used a modified form of the Strategic Reserve Design algorithm 
developed for the Private Forest Reserves Program (CARSAG 2004).  The major 
adaptations implemented for the CFEV project to prioritise intrinsic conservation 
value were the assessment of priority on a tenure-neutral basis (i.e. without taking 
land tenure into account during selection), the absence of any pre-defined targets 
(e.g. percent of catchments under specific management) and the use, for some 
ecosystem themes, of a „multiple coarse filter‟ approach. 

The multiple coarse filter approach is an important feature of the CFEV analyses of 
rivers, waterbodies and wetlands. Each spatial unit within these ecosystem themes is 
assigned multiple biophysical classes – one for each ecosystem component.  For 
example, each river section is classified according to its fluvial geomorphic river type, 
hydrological region, crayfish assemblage, macroinvertebrate assemblage, native fish 
assemblage, macrophyte assemblage and riparian forest (tree) assemblage.  Most 
exercises in conservation planning have been based on the [single] coarse filter/fine 
filter approach of Noss (1987), in which a single classification (e.g. vegetation) is 
used for the entire landscape being assessed.  However, single coarse filter 
classifications are only surrogates which attempt to capture broad patterns of 
biodiversity (e.g. species assemblages) and it is known that different classifications 
(i.e. coarse filters) vary in their efficiency at capturing such patterns (Kirkpatrick & 
Brown 1994).  Furthermore, there is likely to be little inter-component surrogacy 
within freshwater ecosystems (i.e. the condition of various components are not 
necessarily correlated, as many are in terrestrial systems).  It has been suggested 
that assessment of multiple coarse filters is required to accurately assess biodiversity 
patterns (Kirkpatrick & Brown 1994), and it is this approach which was implemented 
for the CFEV project. 

Key steps in prioritising the spatial units of the freshwater ecosystems used by CFEV 
were: 

 use of a robust Conservation Priority Index (CPI) based on continuous rather 
than categorical variables 

 integrated assessment of multiple conservation values (biophysical classes) 
at individual sites – the multiple coarse filter approach 

 use of real units, for example individual river sections or waterbody polygons, 
at their actual scale and configuration in the landscape, rather than abstract 
units such as grids or catchments 

 in the case of rivers, analysis of conservation values in neighbourhood 
sections to identify suitable groupings of river sections („clusters‟) for 
management prioritisation 

 prioritising using several attributes which are believed to affect priority for 
management (classes present, extent and naturalness) 

 running a „spatial selection algorithm‟ for each ecosystem theme to rank all 
spatial units of Tasmania, rather than a subset designed to achieve minimum 
conservation objectives. 

The spatial selection algorithm was a key tool in the prioritisation of the freshwater-
dependent ecosystems and is an iterative, step-wise process for ordering the 
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conservation significance of ecosystem spatial units, based on a set of given inputs.  
The spatial selection algorithm is described below and in more detail in Appendix 5. 

During the statewide audit process, each ecosystem spatial unit was assigned 
relevant biophysical classes and a Naturalness score (N-score) (refer to Sections 3.4 
and 3.5 respectively).  These values formed the main input to the spatial selection 
algorithm, which was run separately for each ecosystem theme.  The algorithm 
began by selecting the spatial unit which both: 

 contained the rarest biophysical class (the least extensive at the state level) 
and 

 is the highest quality or best example of the biophysical class. 

Except in the case of estuaries and waterbodies, the latter point was a function of 
naturalness and extent (length or area) combined to produce a naturalness-weighted 
area or naturalness-weighted length value (estuaries and waterbodies only used 
naturalness). 

Each biophysical class started off the spatial selection process with an iteration score 
of 100.  Upon selection of an individual spatial unit, the iteration scores for each 
biophysical class, characterising the selected spatial unit, were recalculated (starting 
at 100 and descending to 0 - this score tracks the percentage of each biophysical 
class that has been selected).  The algorithm then selected the spatial unit 
characterised by the biophysical class with the next highest iteration score (and best 
condition) and repeats the steps of the algorithm until all spatial units across the state 
had been selected.  For rivers, upon selection of a particular river section (spatial 
unit), its neighbouring river sections were inspected to determine if they could be 
selected in sequence to add further conservation value to a given location (i.e. due to 
the presence of similarly scoring biophysical classes).  This resulted in the formation 
of 21 733 „river clusters‟ (up to 30 km in length).  In this way, selection was 
conducted on larger, aggregated parts of the river drainage so as to avoid the 
development of a conservation assessment based on an excessive number of small 
river sections (350 524 river sections in the state drainage layer were used for this 
analysis).  The scale of assessment using river clusters was considered to be 
preferable for conservation management. 

The spatial selection algorithm ensured that each biophysical class had been 
selected at least once (including the „best example‟), before proceeding to a second 
or subsequent selection.  Note, although the selection of each spatial unit was 
determined by the highest scoring biophysical class present, each selection selects a 
suite of classes which may or may not be of similar iteration score.  For example, a 
river section may be selected for a rare fish assemblage (its important biophysical 
class), and in turn the co-occurring biophysical classes for fluvial geomorphic type, 
hydrology, macroinvertebrate assemblage, macrophyte assemblage, crayfish type 
and tree assemblage will also be selected.  The most extensive biophysical classes 
were often picked up incidentally and were often not the classes that drove the 
overall selection.  For some biophysical classes, only examples of lower naturalness 
exist and so these are still selected as the most representative spatial unit available. 

Ultimately, the spatial selection algorithm generated separate, ranked lists of all 
spatial units within each freshwater ecosystem theme.  These lists, once banded, 
were used to generate a Representative Conservation Value for each spatial unit 
(described in Section 3.6.2 below).  Further details of the spatial selection algorithm 
are provided in Appendix 5. 
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3.6.2 Representative Conservation Value 

The Representative Conservation Value (RCV) of an ecosystem spatial unit is a 
measure of how representative an ecosystem spatial unit is of a given biophysical 
class.  One biophysical class (the „important biophysical class‟) is always the primary 
determinant of RCV, in that it drives the order of selection of an individual spatial unit.  
A priority in the ranking was given to ecosystem spatial units in good condition (i.e. of 
high naturalness).  RCV was assessed for all mapped spatial units for each 
ecosystem theme. 

The RCV rating was used to summarise the assessed significance of a spatial unit 
through its representation of ecosystem components and their classes.  It is 
effectively a banding of the ranked output of the spatial selection algorithm described 
in Section 3.6.1 above.  Three bands were used to indicate Representative 
Conservation Value.  Each spatial unit was assigned to Band A, B or C, according to 
a set of rules developed for each ecosystem theme (refer to Appendix 6.3.38). It is 
important to note that while the output of the spatial selection algorithm was used as 
a basis for allocating RCV Bands, the banding process was not a simple division of 
spatial units into three equal groups dependant solely on position in the conservation 
value ranking. 

Band A is the first group of spatial units selected by the algorithm and comprises the 
spatial units of the highest relative conservation value that fulfil the following 
conservation objectives.  These include conserving at least two examples of every 
ecosystem biophysical class (e.g. (Brown et al. 1983)), conserving a minimum of 
approximately 15% of total extent of each ecosystem theme, (e.g. JANIS biodiversity 
criteria, sensu (Commonwealth of Australia 1997)) and giving priority to spatial units 
in better condition.  The objective relating to percentage of total extent that should be 
conserved was dependent on considerations specific to each ecosystem theme (e.g. 
for ecosystems that are known to be substantially depleted compared to pre-
European settlement extent, such as saltmarshes, it was desirable to select a higher 
percentage of current extent for conservation).  Band B is the second group of units 
selected and Band C contains the remaining spatial units.  The distinction between 
these two bands is based on the extent of the remaining examples of the biophysical 
classes involved (refer to Appendix 6.3.38, these rules differ between ecosystem 
themes). 

Those units selected first are the examples of each biophysical class in best 
condition (N), but it should also be noted that some places selected in Band A may 
not be in good condition.  Conversely, some places with extensive areas of high 
naturalness, for example in the World Heritage Area (WHA), may be selected in 
Bands B or C, because some biophysical classes are widespread and good condition 
examples may have been selected within Band A at another location, earlier in the 
selection sequence. 

Figure 4 shows a river example within the WHA where a region of the Myrtle River 
has high naturalness and has been assigned as C band for RCV.  It is representative 
of a tree assemblage (described as „western lowland riverine rainforest, tea tree 
forest and wet eucalypt forest‟) which is found along the Gordon River and its 
tributaries: the Franklin, Maxwell, Denison and Olga Rivers, extending also to the 
Hardwood River valley.  This particular biophysical class, however, is better 
represented at Hardwood River (a larger example) which has been assigned as Band 
A for RCV at that site. 
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Figure 4. World Heritage Area, south-west Tasmania, showing river sections characterised by 
the same biophysical class at Myrtle River and Hardwood River, but being ranked differently 
according to their Representative Conservation Value – A band (Green), B band (Orange) and C 
band (Red). 

3.6.3 Special Values in freshwater-dependent ecosystems 

In addition to the assessment of representativeness and naturalness, an important 
aspect of the conservation value assessment is the inclusion of other special 
freshwater values such as threatened species and priority freshwater features. 

Data for this type of analysis is more subjective and too spatially constrained to be 
incorporated in an overall comprehensive assessment of conservation value and 
hence, was integrated in a separate phase of the CFEV assessment (see Figure 2) – 
as an Integrated Conservation Value (refer to Section 3.6.4). 

The Special Value assessment was undertaken in a sequence of steps (more details 
provided in Section 12): 

1. identify criteria for Special Values conservation 

2. identify Special Value types 

3. develop data sets for each type 

4. broadly rank Special Values 

5. assign Special Values to relevant ecosystem spatial units. 

Firstly, a set of criteria was established by scientific experts (members listed in 
Appendix 1) for selecting Special Value types.  Individual working groups were then 
established to identify data sources and nominate individual species, communities or 
sites for each type.  Experts were engaged further to identify and source data sets 
describing the locations of each record.  A broad ranking of the Special Values was 
undertaken which gave preference to species or communities that were listed under 
state or national legislation and preference to sites of state or national significance.  
Each record was assessed for its relevance to a particular ecosystem/s and was 
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assigned to ecosystem spatial units accordingly.  Further details on the Special 
Values assessment and the rules for attributing the special units are provided in 
Section 12 and Appendix 6.3.46, respectively. 

3.6.4 Integrated Conservation Value: incorporating the Special Values 

Integrated Conservation Value (ICV) is the comprehensive, relative conservation 
value of freshwater-dependent ecosystems in Tasmania derived by integrating 
Representative Conservation Value (RCV) and Special Values (SV) status (Figure 2). 

For each spatial unit, the RCV rating for ecosystem representation was integrated 
with the Special Value evaluation (SV) using the rule set in Appendix 6.3.38.  The 
design of these rules allows the incorporation of Special Values (with their attendant 
problems of spatial bias, observer bias, poor quality data, and high diversity) with 
more systematic and comprehensive data derived from the audit of condition and 
biophysical classes (integrated within the RCV assessment). 

These rules are based on the following principles: 

 Outstanding SV have higher conservation significance than non-outstanding 
ones. 

 Multiple SV occurrences are more significant than single occurrences. 

The application of these rules results in the presence of Special Values frequently 
raising the Integrated Conservation value (ICV) relative to RCV.  This occurs when 
places are not in the first selection band (Band A) for RCV, or places where the 
condition may be poor. 

3.7 Identifying priorities for conservation management of freshwater-
dependent ecosystems 

The CFEV assessment framework‟s Conservation Management Priorities (CMP) for 
freshwater-dependent ecosystems were derived by integrating information on 
existing conservation values (RCV or ICV), current condition (N-score) and current 
level of management protection (with Land Tenure Security as surrogate), as 
illustrated in Figure 2. 

Two outputs for Conservation Management Priority were produced: 

 CMP – Immediate (CMPI), which identifies current or immediate management 
priorities 

 CMP – Potential (CMPP), describes priorities to be considered in the case of 
new development and/or potential threats in the future (post 2005) that may 
impact on freshwater ecosystem values, either directly or via the catchment. 

CMPI prioritises areas in terms of their requirements for immediate management or 
protection, while CMPP recognises that all freshwater ecosystems may be affected 
by future development proposals or threats (including areas currently considered to 
be adequately protected).  Both of these outputs can be produced either with or 
without the inclusion of Special Values.  More detail is provided on CMPI and CMPP 
in Sections 3.7.3 and 3.7.4. 

A CMP rating of Lower, Moderate, High, or Very High (L, M, H or VH) was assigned 
to each individual ecosystem spatial unit (see Sections 3.7.3 and 3.7.4 for further 
details). 

The assessment of overall Conservation Management Priority across all ecosystem 
themes at the sub-catchment and catchment scale was considered initially.  Limited 
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timeframes and the complexity of comparing different ecosystem themes within a 
sub-catchment or catchment prevented this from occurring, however this may be a 
possibility in the future if desired.  Nevertheless, users can make visual comparisons 
of priority areas between ecosystems by displaying priority areas for different 
ecosystem layers concurrently. 

3.7.1 Land Tenure Security 

A rating for Land Tenure Security (LTS) was developed as a surrogate for the degree 
to which land tenure may be considered to have the potential for protecting 
freshwater-dependent ecosystem values.  The Land Tenure Security spatial data 
layer was developed by combining a number of data sets including the LIST cadastre 
layer, data from DPIW‟s Non-forest Vegetation Program (NFVP) and Private Forest 
Reserves Program (PFRP), and land tenure layers from DPIW and Forestry 
Tasmania (refer to Appendix 6.2.15 for full details).  All land tenure classifications 
were converted into one of three categories of security (Low, Medium and High) 
which are described in Table 4. 

Table 4. Conditions for management within each Land Tenure Security zone. 

Land Tenure 
Security 

Management conditions 

Low No formal or mandatory restrictions in place to ensure that the 
land within this catchment is managed to conserve or protect the 
landscape from potential negative impacts.  This includes areas of 
private land, unallocated crown land, Commonwealth land, Hydro-
managed land and areas managed by other water authorities. 

Medium Some restrictions in place to ensure that the land within this 
catchment is managed to conserve or protect the landscape from 
potential negative impacts.  This includes informal reserves and 
state forests. 

High Formal, regulated restrictions in place to ensure that the land 
within this catchment is managed to conserve or protect the 
landscape from potential negative impacts.  This includes areas 
within formal reserves such as National Parks, Conservation 
Areas, State Reserves, etc. 

For each ecosystem theme, the proportion of each Land Tenure Security category 
that was present within the upstream catchment of a spatial unit was calculated.  
These values were then used to assign each of the spatial units with a Land Tenure 
Security rating according to a rule set described in Appendix 6.3.24.  Note that there 
are several instances when an ecosystem can be managed under more than one 
Land Tenure Security type.  In these cases, the spatial unit is assigned one LTS 
code, based on the rules, while an additional attribute in the data („Mixed‟) indicates 
that the ecosystem has varied Land Tenure Security (refer to Appendix 6.3.24 for 
more detail).  It is worth noting that a range of land and vegetation management may 
occur across individual Land Tenure Security types (e.g. some areas of private land 
may be managed for conservation while others areas will not be). 

3.7.2 Water security 

It is important to note that even where LTS is categorised as „High‟, this does not 
necessarily provide protection for the water resources associated with that 
ecosystem spatial unit.  The current reserve system in Tasmania has been primarily 
designed to protect terrestrial values.  For example, parts of the World Heritage Area 
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are within a secure reserve but the water resources themselves are subject to 
hydrological changes through management by Hydro Tasmania.  Some freshwater 
ecosystems falling within the boundaries of a secure reserve may be subject to 
various upstream uses, which can impact on values.  Key instruments in this area are 
Water Management Plans, environmental flow allocations, and environmentally-
related water licence conditions. 

Ideally, a spatial layer which describes the water management of Tasmania‟s aquatic 
environment should be integrated into the assessment of Catchment Management 
Priorities.  At the time of this CFEV project, reliable and consistent data on water 
management and/or security was not complete, nor spatially explicit.  Water 
Management Plans have been produced by DPIW for a small number of catchments 
within the state, with more planned but remaining to be completed. 

The N-score was used as a surrogate for how effective the integrated effects of land, 
vegetation and water management are at protecting existing freshwater-dependent 
ecosystem values (e.g. if a river has low naturalness, but high Land Tenure Security, 
then it can be concluded that there are factors impacting on the river that are not 
adequately mitigated by the current land tenure or water management 
arrangements). 

3.7.3 Priority to improve current management of freshwater ecosystem values 
(current action) 

Conservation Management Priorities were identified to improve the current 
management of freshwater ecosystem values (Conservation Management Priority – 
Immediate, or CMPI) by integrating ratings for conservation value (RCV or ICV), 
condition status (Naturalness score) and the extent to which the security of land 
tenure is currently capable of protecting the values within that spatial unit. 

Each spatial unit of every ecosystem theme were assigned one of four CMPI ratings: 
Very High, High, Moderate or Lower CMPI.  Two sets of CMPI ratings were 
generated from rule sets that distinguish between priorities set using only the 
representative values and those that also include the presence of Special Values: 

 CMPI1 based on rules using RCV ratings 

 CMPI2 based on rules using ICV ratings. 

The rule sets for CMPI are provided in Appendix 6.3.6.  A High or Very High CMPI 
rating highlights those freshwater-dependent ecosystems which require immediate 
implementation of management actions to ensure the protection (and/or restoration) 
of their significant conservation values. 

3.7.4 Priority to maintain and protect freshwater ecosystem values (planning 
for the future) 

Conservation Management Priorities were identified to protect and maintain 
freshwater ecosystem values in light of changes to land and water management in 
the future (e.g. a development proposal) (Conservation Management Priority – 
Potential, or CMPP).  As per CMPP, the rule sets considered conservation value, the 
extent to which land tenure might protect those values (Land Tenure Security) and 
naturalness, however the outputs were different. 
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Spatial units for each ecosystem theme were assigned one of four CMPP ratings: 
Very High, High, Moderate and Lower CMPP.  As with the CMPI ratings, two sets of 
CMPP ratings were produced using rule sets that distinguish between priorities set 
using only the representative values and those that also include the presence of 
Special Values: 

 CMPP1 based on rules using RCV ratings 

 CMPP2 based on rules using ICV ratings. 

The rule sets for CMPP are provided in Appendix 6.3.7.  A High or Very High CMPP 
rating highlights those freshwater-dependent ecosystems which have a high priority 
for active conservation management in the situation where future development 
and/or changes to land, water or vegetation management are proposed within the 
catchment, which may contribute to a change in aquatic ecological condition or 
status. 
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4 Data development and management 

4.1 Data development 

Early in the Conservation of Freshwater Ecosystem Values (CFEV) Project, it was 
realised that a large amount of data was to be sourced and collated in order to carry 
out the CFEV assessment.  To start this process, a review of available data sets 
relevant to freshwater-dependent ecosystems in Tasmania was undertaken.  This 
included evaluating the data sets for relevance to various aspects of the CFEV 
assessment.  An inventory of available data sets was compiled for various freshwater 
ecosystem themes (rivers, lakes and lentic wetlands, estuaries, etc.), including 
information on current water management.  The range of environmental and 
biological data available was summarised and an indication of geographic scope 
(statewide, regional or patchy coverage), currency of data and an estimate of data 
reliability were included (Dunn 2002b). 

Data sets were sourced by the CFEV project team during the course of the statewide 
audit and conservation evaluation process (Figure 2), or through consultation with 
members of the Scientific Working Groups (refer to Appendix 1).  Appendix 2 
presents a summary table of each data set considered for the CFEV database, with 
an indication of how the information was used, or the reasons the information was 
not suitable for inclusion in the CFEV assessment.  Data sets were sourced in the 
following forms: 

1. selected categories/values from already existing layers (e.g. TASVEG, 
GTSpot) 

2. point data collected through other existing programs (e.g. Australian River 
Assessment System (AUSRIVAS) assessments) 

3. published or unpublished point data (in some cases obtained by review of 
literature, and/or consultation with relevant expert) 

4. existing statewide data sets that required minor modification to suit the CFEV 
objectives (e.g. IBRA tree assemblage map, wetland polygons). 

In many instances, original data sets were modified to suit the requirements of the 
CFEV assessment using mapping rules and/or statistical modelling to fill gaps or 
ensure that the data could be applied across the entire state. 

CFEV data were ultimately developed as spatial layers (points, lines or polygons) 
and/or attribute data.  The spatial data layers were created in or converted to the 
GDA 1994 MGA Zone 55 projection.  In some instances, spatial data layers were 
developed to describe a particular assessment component (e.g. ecosystem 
component or condition variable) and then intersected with ecosystem spatial unit 
data layers to create a new attribute in the latter layer.  Some data however, were 
assigned directly to the ecosystem spatial units using GIS rules.  Additional data 
sets, such as data on the conservation value rankings and conservation 
management priorities, were derived specifically as part of the CFEV assessment.  
All of the CFEV data were subsequently housed in the CFEV database – a 
Geographic Information System (GIS).  The following sections (4.1.1-4.1.5) 
summarise the types of data that was sourced and how various data sets were 
developed for input into the CFEV assessment (i.e. the spatial unit, catchment, 
classification, condition, Special Values and Land Tenure Security data).  Detailed 
metadata for each of the CFEV spatial data layers and attribute data are provided in 
Appendix 6. 
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4.1.1 Spatial unit and catchment data 

For each ecosystem theme, the CFEV assessment was conducted on mapped 
spatial units (lines or polygons).  These spatial data layers were derived using 
various data sets that existed within DPIW, including the LIST (DPIWE 2003), 
TASVEG (Version 0.1, (Harris & Kitchener 2003)) and the Karst Atlas (Version 3.0, 
(Kiernan 1995)).  Modifications were made where necessary to update these existing 
layers.  The methods for developing the spatial data layers are outlined in Appendix 
6.2.  The final spatial units used were: 

 River section line segments - river segments from between the confluences of 
rivers on the 1:25 000 spatial data layer, (see Section 5.2.2) 

 Waterbody polygons - lakes, dams and other water storages from a number 
of sources.  Smaller, and totally man -made waterbodies were not assessed, 
(see Section 6.2.2). 

 Wetland polygons - a combination of data from the LIST hydrography layer 
(subsets: wetland swamp area and wet areas) and the TASVEG mapping 
data (Version 0.1 May 2004) representing wetland vegetation communities 
(see Section 7.2.2). 

 Saltmarsh polygons - uses the TASVEG vegetation layer (Version 0.1 May 
2004). All polygons with the codes Ms (succulent saltmarsh), Mg (graminoid 
saltmarsh) and Ma (generic saltmarsh) were included. (see Section 8.2.2). 

 Estuary polygons - as defined by Edgar et al. (1999) (see Section 9.2.2). 

 Karst polygons - based on the Karst Atlas (modified Version 3.0 (Kiernan 
1995)) (see Section 10.2.2). 

 GDE points - as nominated by experts (see Section 11.2). 

Spatial data layers were also produced for river catchments at three different scales:  

 River Section Catchments (RSCs) - The local catchment associated with 
each river section.(the finest scale see Appendix 6.2.25). 

 Sub-catchments - an amalgamation of RSCs to form sub-catchments that 
incorporate single large  rivers, or multiple smaller rivers (see Appendix 
6.2.27). 

 Major drainage catchments.  The latter were made as consistent as possible 
with Tasmania‟s existing 48 Land and Water Management catchments (see 
Appendix 6.2.18).   

RSCs nest within the larger sub-catchment boundaries, which in turn nest within the 
48 broad scale catchments (the major drainage catchments).  This has resulted in a 
single, nested and internally consistent set of river catchments for the state.  The 
RSCs form the foundation for the calculations of many of the catchment-based 
condition assessment variables. 

4.1.2 Classification data 

For each ecosystem theme, ecosystem components which were considered 
necessary inputs to a biophysical classification were identified.  For inclusion in the 
classification, data sets were required to meet the following criteria: 

 represent natural reference condition as closely as possible (e.g. 
reconstructed „pre-European settlement‟ vegetation, „best available site‟ 
macroinvertebrate assemblage composition, etc.) 
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 cover a variety of key biological and physical ecosystem components (relating 
to ecosystem structure and processes) at appropriate scales, e.g. range of 
faunal trophic levels, vegetation, hydrology, geomorphology, tidal regime, 
wave energy, etc. 

 have statewide coverage (at an acceptable level of detail), or be able to be 
mapped over the state by the use of mapping rules or models applied to 
existing data 

 be of sufficient quality, detail and „resolution‟ (in terms of assemblage 
composition or functional descriptions) 

 be readily available or derived, either from existing data sets or layers or from 
readily available sources. 

Data on the following ecosystem components were identified as being required for 
the biophysical classifications.  Details of how the data sets, for these ecosystem 
components, were developed are provided in Appendix 6.2 and 6.3. 

Rivers 

Biological: Native fish, macroinvertebrate, riparian forest, macrophyte and crayfish 
assemblages. 

Physical: geomorphic character („mosaics‟) at reach scale, river system geomorphic 
type (catchment scale) and regional hydrological regime. 

The following component data were considered desirable but failed to meet the 
inclusion criteria: algae, riparian and floodplain vegetation composition, and 
floodplain form and character. 

Waterbodies 

Biological: Native fish, riparian forest, frog and crayfish assemblages, and 
biogeochemical „types‟ based on data on water colour („Tyler corridor‟), algae, rotifers 
and zooplankton. 

Physical: geomorphic context („mosaics‟), size (area), depth classes (as a factor in 
defining mixis), shoreline complexity (as a surrogate for shoreline habitat 
heterogeneity), long axis orientation (as a factor in mixis), and elevation. 

The following component data were considered desirable but failed to meet the 
inclusion criteria: phytoplankton and zooplankton assemblage composition, riparian 
vegetation composition, macrophytes, and bird assemblages. 

Estuaries 

Biological: Native fish, and soft sediment assemblage „Bioregions‟ (derived from 
Edgar et al. (1999)). 

Physical: Physical class based on salinity and tidal regime (as per Edgar et al. 
(1999)), 

The following component data were considered desirable but failed to meet the 
inclusion criteria: algae, riparian vegetation composition, macrophytes/seagrass, and 
bird assemblages. 
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Wetlands 

Biological: Frog, riparian forest and wetland vegetation communities, and burrowing 
crayfish presence/absence. 

Physical: geomorphic context („mosaics‟), size (area) and elevation. 

The following component data were considered desirable but failed to meet the 
inclusion criteria: riparian vegetation composition, macrophytes and bird 
assemblages. 

Saltmarshes 

Biological: Dominant vegetation assemblages and „Bioregion‟ (King Island group, 
Furneaux Island group, mainland Tasmania). 

Physical: size (area), elevation and wave/tidal energy regime region. 

The following component data were considered desirable but failed to meet the 
inclusion criteria: birds, drainage form and geomorphology and invertebrate 
assemblages. 

Karst 

Biological: None (each karst system was considered biologically unique). 

Physical: Physical classes based on lithology and region (derived from the „Karst 
Atlas‟). 

Groundwater Dependent Ecosystems 

Mapped as unique spatial units only and not characterised biophysically. 

4.1.3 Condition assessment data 

A set of condition drivers (threats to the natural condition) and/or outcomes 
(descriptions of the current condition), deemed necessary for a biophysical condition 
assessment, was identified for each ecosystem theme.  Data sets developed to 
described these condition variables were required to: 

 represent current (ca. 2005) condition as closely as possible 

 cover a variety of key biological and physical ecosystem components (relating 
to ecosystem structure and processes) at appropriate scales 

 include data on condition within and adjacent to the spatial unit, as well as the 
influence of the catchment 

 have statewide coverage (at an acceptable level of detail), or be able to be 
mapped over the state by the use of mapping rules or models applied to 
existing data 

 be readily available or derived, either from existing data sets or layers or from 
readily available sources 

 be able to be integrated by using „expert rule systems‟, with appropriate 
interactions and environmental contexts. 

Key indicators of biophysical condition were evaluated for each theme.  Measures of 
condition („naturalness‟) were constructed by developing a range of input data sets 
and integrating them using expert rule systems (see Section 3.5.1 and Appendices 2 
and 3 for details).  Key drivers of biological condition were identified as including: 
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exotic fish, weeds, riparian vegetation clearing, point source pollution (e.g. acid 
drainage, mine sedimentation), the presence of large dams, disease (e.g. 
mucormycosis fungal infestations), lake level manipulation, changes in flow regime 
and water availability, roading, lake level manipulation, urbanisation, landfill, etc.  
Attempts were made to incorporate all these influences in the condition assessment, 
however, limited data availability meant that some drivers, such as changes in water 
temperature, turbidity and dissolved oxygen, could not be included. 

Changes in sediment regime and geomorphology were seen as key aspects of 
physical condition, especially for rivers.  Ideally, the SedNet modelling tool (Wilkinson 
et al. 2004) would have been developed sufficiently for reliable reach/sub-catchment 
scale assessment.  This was not the case, and expert rule systems were therefore 
developed to integrate the known influences on geomorphic condition, within specific 
geomorphic contexts. 

Data on the following ecosystem condition drivers and/or outcomes were identified as 
being required for the biophysical condition assessments, and were input into expert 
rule systems to derive measures of condition for each ecosystem theme.  Details of 
how the data sets, for these condition variables, were developed are provided in 
Appendix 6 (NB the drivers listed below are descriptive and may have different 
names when described specifically in Appendix 6). 

Rivers 

Biological: Macroinvertebrate O/E values , native fish status, exotic fish presence and 
relative biomass, riparian vegetation condition, willow infestation, and platypus 
population condition. 

Physical: catchment clearance, riparian vegetation clearance and willow infestation, 
hydrological change and land use influences on sediment and nutrient yield. 

Waterbodies 

Biological: Native fish status, exotic fish presence and relative biomass, and riparian 
vegetation condition. 

Physical: „artificiality‟ of waterbody, anthropogenic variation in lake levels, catchment 
clearance, and hydrological alteration to inflowing streams. 

Estuaries 

Biophysical: Human population density and catchment clearance (see Edgar et al. 
(1999)). 

Wetlands 

Biological: riparian vegetation condition. 

Physical: catchment clearance and alteration to hydrology of associated stream 
drainage. 

Saltmarshes 

Biophysical: In-marsh and adjacent vegetation condition, presence of roading, 
landfill, drainage, urbanisation and stock access, and presence of Spartina 
infestations. 
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Karst 

Biophysical: distal and proximal catchment vegetation clearance, presence of acid 
sedimentation and acid drainage, and alteration to associated surface stream 
drainage hydrology. 

Groundwater Dependent Ecosystems 

No assessment deemed possible at this stage due to limited understanding, data and 
mapping capability. 
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4.1.4 Special Values data 

A list of Special Value records was compiled for each ecosystem theme.  Data sets 
for the Special Values assessment were developed by gathering records/data from a 
number of sources (e.g. GTSpot, TASVEG, University of Tasmania, Queen Victoria 
Museum and Art Gallery, Tasmanian Geoconservation Database). 

The Special Values data are predominantly spot records or mapped locations, thus 
precluding the modelling or prediction of any of the values over a statewide extent.  
These data sets were required to: 

 include the locations of unique freshwater conservation values within and 
adjacent to the spatial unit 

 cover a variety of key biological and physical ecosystem values 

 have an acceptable level of accuracy (within 500 m) 

 be readily available from existing data sets or layers or from readily available 
sources, including expert panels. 

Only those records associated with freshwater-dependent ecosystems were used.  
Each Special Value was assessed according to its relevance to each ecosystem 
theme (i.e. is it a riverine or a wetland value? Or both?), and was ranked broadly 
based on its significance (refer to Section 0). 

Data for each of the following components were identified as being required for the 
Special Values assessment (see Section 12): 

 threatened flora and fauna species (Rare and threatened flora and fauna 
species listed in the Tasmanian Threatened Species Protection Act 1995) 

 threatened flora communities (Rare and threatened forest communities listed 
under the Tasmania Regional Forest Agreement) 

 priority flora communities (Rare and threatened non-forest communities 
recommended by the Comprehensive, Adequate, Representative Scientific 
Advisory Committee (CARSAG)) 

 conservation dependent (Priority flora and fauna species - flora and fauna 
species not listed in the Tasmanian Threatened Species Protection Act 1995 
but considered rare and threatened by scientific experts) 

 rare or threatened geomorphic features or processes (important freshwater-
related sites listed in the Tasmanian Geoconservation Database) 

 sites of fauna species richness (sites nominated by scientific experts) 

 sites with a high diversity of limnological or geomorphic features (sites 
nominated by scientific experts) 

 fauna species of phylogenetic distinctiveness (fauna species nominated by 
scientific experts) 

 palaeobotanical and palaeolimnological sites (sites nominated by scientific 
experts) 

 important bird sites (sites nominated by scientific experts and bird 
enthusiasts) 

Further detail on each of the Special Values data sets is provided in Appendix 6.3.46. 

4.1.5 Land Tenure Security data 

For each ecosystem spatial unit, the surrounding land was assessed in terms of the 
security of land tenure for conservation management.  Land tenure classes from a 
number of data sources (see Appendix 6.2.15) were combined and grouped into 
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three broad categories of High, Moderate and Low tenure security.  This makes 
assumptions about how the land is managed, i.e. reserved land is managed well and 
private land is not, which, in both examples, is not always the case.  The Land 
Tenure Security data set was required to: 

 represent the current (ca. 2005) land management surrounding the spatial 
unit 

 have statewide coverage (at an acceptable level of detail) 

 be readily available or derived, either from existing data sets or layers or from 
readily available sources. 

Specific details regarding the development of the Land Tenure Security spatial data 
layer and attribution to the spatial units is provided in Appendices 6.2.15 and 6.3.24. 

4.2 Data management 

At each step in the data set development and analysis, procedures were adopted to 
ensure data quality, consistency of process, transparency and replicability of the 
analysis.  When new fields were added, some boundaries were set in the properties 
to ensure the correct type of data was entered into the data set (e.g. numbers or text, 
field lengths, etc.).  Different versions of the data sets were tracked using dates in the 
file names to ensure all members of the Project team and GIS officers were working 
on the most up-to-date data set.  Each time a spatial data layer or attribute data set 
was created, a review was carried out by the CFEV project team and, if required, by 
external scientific experts.  This was needed to check for consistency in the 
application of GIS rules and/or errors in the data.  Upon detection of any errors, 
either rules were modified and re-run, or if minor, errors were corrected manually.  
Where possible, some data sets were also validated against external data sources. 

All of the attribute tables (or d-base tables (.dbf)) for each ecosystem theme were 
structured with a unique identifier for each individual spatial unit (e.g. ES_ID = 1, 2, 3, 
4, etc.).  Over the course of the CFEV project, various attributes were calculated for 
each ecosystem theme (created as individual attribute data sets) and ultimately 
combined to create a final ecosystem theme table.  Column headers in the table 
denote each different attribute data set (e.g. ES_BPCLASS = estuary biophysical 
class).  Table 5 shows an example of the final attribute table layout for estuaries.  
Sub-sets of this data file were used for input to the expert rule systems and the 
spatial selection algorithm.  Data in the ecosystem theme attribute tables were 
primarily in coded form (either as alpha-numeric tags or numeric scores) and as such 
require additional descriptive information for useful interpretation.  This information 
was developed in the form of look-up tables.   
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Table 5. Attribute table layout for estuaries. 

Column heading Attribute description 

ES_ID Unique estuary identifier 

ES_AREA Area of estuary (m
2
) 

RSC_ID Unique identifier for the River Section Catchment relevant to the estuary 

SUBCAT_ID Unique identifier for sub-catchment the estuary is located within 

CAT_ID Unique identifier for catchment (48) the estuary is located within 

RSC_ACAREA Accumulated area of the RSCs to the estuary (m
2
) 

ES_MAP 1:25 000 map sheet the estuary is located within 

ES_EAST Easting (centroid of estuary) 

ES_NORTH Northing (centroid of estuary) 

ES_OZEST Ozestuary Number 

ES_BCLASS Biological class for the estuary 

ES_PCLASS Physical class for the estuary 

ES_NSCORE Naturalness score for the estuary 

ES_PDENC Human population density (within entire upstream catchment) from Edgar et al. 
(1999) 

ES_PDEND Human population density (associated with the immediate area around the 
estuary) from Edgar et al. (1999) 

ES_SVDIV The number of different Special Values associated with the estuary 

ES_OUTSV Number of outstanding Special Values within estuary 

ES_NONSV Number of non-outstanding Special Values within estuary 

ES_UNDIFSV Number of undifferentiated Special Values within estuary 

ES_ICV Integrated Conservation Value class for the estuary 

ES_RCV Representative Conservation Value class for the estuary 

ES_LTENSEC Predominant Land Tenure Security for the estuary (accumulated upstream) 

ES_LTSMAP Composition of Land Tenure Security for the estuary (accumulated upstream) 

ES_LTS_L Proportional area of low tenure security land in the upstream accumulated 
catchment 

ES_LTS_M Proportional area of medium tenure security land in the upstream accumulated 
catchment 

ES_LTS_H Proportional area of high tenure security land in the upstream accumulated 
catchment 

ES_CMPI1 Priorities for improved conservation management for the estuary (using RCV as 
input to rules) 

ES_CMPP1 Priority for protection and maintenance for the estuary (using RCV as input to 
rules).  This applies in the situation where further development is proposed within 
the catchment which may contribute to a change in aquatic ecological condition 
or status. 

ES_CMPI2 Priorities for improved conservation management for the estuary (using ICV as 
input to rules) 
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Table 5. (continued). 

Column heading Attribute description 

ES_CMPP2 Priority for protection and maintenance for the estuary (using ICV as input to 
rules).  This applies in the situation where further development is proposed within 
the catchment which may contribute to a change in aquatic ecological condition 
or status. 

ES_NRCLASS Naturalness – Representativeness class for the estuary. 

ES_SORTIT Spatial selection algorithm iteration string (A sort in descending order puts all the 
estuaries in order of selection). 

ES_RARCL Ranked rarity class of the rarest biophysical class within the estuary. 

ES_CLASSN Classification code of the unit which initiated the selection of the estuary. 

ES_HPOPCL Human population class. 

ES_NAME Name of estuary. 

ES_BPCLASS Biophysical class for the estuary (used in estuaries classification assessment). 

ES_SELORD Order of selection by the spatial selection algorithm for the estuaries. 

ES_REPCLAS Biophysical class (and iteration score) which is driving the selection of the 
estuary.  An iteration score of 100% denotes the best example for that 
biophysical class. 

ES_NSCOR_C Naturalness category for the estuary, based on Naturalness score. 

Upon completion of the CFEV assessment, all of the derived spatial data layers and 
associated attribute tables were housed within an Oracle database.  The descriptive 
data were also added to the database in „look-up‟ tables to provide information for 
interpreting the raw coded data that supports the spatial data (e.g. biophysical class 
codes, condition scores, conservation management priority bands, etc.). 

4.3 Data cross-checks and validation 

The CFEV data was cross-checked whenever there was relevant data available for a 
comparison and where time permitted.  Appendix 7 summarises the cross checks 
that were undertaken during the CFEV assessment process.  Some of the cross-
checking exercises have also been outlined in Appendix 6, which describes the 
development of the data sets. 

Various types of cross-checking were conducted: 

 cross-checks using external data sets (i.e. data not directly used in the 
development of the attribute) 

 internal cross-checks (i.e. using the real data that was used to produce the 
modelled data) 

 acceptance of the validation processes already in place for the adopted data 
sets (e.g. TASVEG). 

In addition to data cross-checks, the CFEV project has undertaken a sub-project to 
validate the CFEV data in the field in priority Water Management Planning 
catchments.  This provides ground-truthed information on selected significant 
freshwater-dependent ecosystems to progress Water Management Plans across 
Tasmania.  This work was carried out during 2006-2007 and was funded through the 
Australian Government Water Fund,  under „Water Smart Australia‟  A series of six 
reports were produced from this work.  These included an overall validation report 
and appendices (Davies et al. 2007a, Davies et al. 2007b), summaries from the 
various catchments involved (Davies et al. 2007c, Davies et al. 2007d, Davies et al. 
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2007e, Davies et al. 2007f), and a document dealing with the creation of a Bayesian 
Decision Network (BDN) using the data for rivers and wetlands (Davies 2007).  The 
latter document is accompanied by a series of data files and the BDN freeware 
GeNIe (Anon. 2007) to allow the analysis of different management scenarios. 

NRM South also initiated a project to ground-truth the CFEV results with respect to 
NRM issues and priorities in Tasmania, as well as review and cross-check some of 
the internal rule sets used to produce the CFEV data.  The results of this project are 
available from NRM South. 

The recommendations from these two projects will help to refine the CFEV database 
and increase confidence in the data for land and water managers. 
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5 Rivers 

5.1 Riverine values and threats 

Tasmania‟s rivers are as diverse in their character as they are in their condition.  
Examples range from the wild rivers of the west and the lowland rivers throughout the 
Midlands, to the intermittent rivers along the east coast.  Natural and artificial 
variations can also occur within a single river system from its headwaters to the sea.  
These systems provide a broad range of habitat for a wide variety of aquatic plant 
and animal species as well as supporting varied geomorphic features and a range of 
ecological processes.  Rivers are also the life-blood of major agricultural and urban 
industries in Tasmania and are important for social and recreational activities. 

Rivers can be characterised in many ways using biological and physical components.  
These include aquatic flora and flora communities, both aquatic and within the 
riparian zone, physical form and hydrology. 

The condition of Tasmania‟s rivers has been affected by a range of threats and 
impacts associated with human activities.  These include changes in catchment land 
use through land clearance, agriculture, mining, infrastructure and urban and 
industrial development, as well as water use and regulation through extraction, 
diversion and storage.  The relative effect of such impacts varies among different 
river systems and depends on a number of river characteristics (RPDC 2003).  For 
example, an alluvial system may be more susceptible to anthropogenic changes to 
its flow regime than a bedrock-controlled system.  The hydrological effects of land 
clearance are also likely to be highly variable between different catchments (RPDC 
2003). 

A range of indicators can be used to measure the condition or ecological health of a 
river.  Examples include riparian vegetation cover and composition, changes in native 
fauna and in-stream vegetation communities, and changes in river form and 
sediment composition. 

This chapter outlines the specific elements used in the Conservation of Freshwater 
Ecosystem Values (CFEV) assessment to describe and prioritise all river systems 
across Tasmania.  A summary of results from the statewide audit and conservation 
evaluation is also provided. 

5.2 Identifying river reaches and their catchments 

5.2.1 Rivers - a definition 

The CFEV project considers a river to be a freshwater-dependent ecosystem 
characterised by flowing water that empties into the ocean, lakes and waterbodies or 
another river or stream.  The CFEV project assesses all flowing waters as rivers with 
the exception of the unassessed drainage identified in the next section. 

5.2.2 River drainage network 

River reaches, referred to as „river sections‟ throughout this report, were defined as 
being the section of river, in the 1:25 000 rivers spatial data layer, between 
confluences (Figure 5). 
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The rivers spatial data layer (river drainage network for Tasmania) was developed 
using the Land Information System Tasmania (LIST) 1:25 000 Hydrographic theme 
(subsets: water courses, hydrographic connectors, artificial watercourses, water lines 
and connectors), with some modifications (refer Appendix 6.2.24).  Attributes within 
the rivers spatial data layer identify two different versions of water flow direction: 

1. „Natural‟ – the river network represents the pre-European settlement or 
natural state, with unassessed drainage, such as pipes and canals, removed. 

2. „Current‟ – the river network represents the 2003 water flow, which includes 
diversions and changes in flow direction associated with unassessed 
drainage. 

The river spatial data layer differentiates between those river sections that are natural 
watercourses and those that are unassessed (i.e. „pipes‟, „canals‟ or „within 
waterbodies or estuaries‟).  Unassessed river sections have been included to 
maintain hydrological connectivity in the drainage models (i.e. through Lakes or 
estuaries) and to represent „current‟ modifications to these drainage networks (such 
as large pipes).  A summary of river spatial data layer statistics is presented in Table 
6. 

Table 6. Summary of features within the rivers spatial data layer. 

Total number of river sections 361 010 

Total length of river sections 157 023 km 

Number of river sections assessed 350 524 

Length of river sections assessed 152 941 km 

Number of unassessed river 
sections* 

10 486 

Length of unassessed river sections* 4082 km 

Minimum river section length** 0.003 m 

Maximum river section length 3 km 

*Unassessed river sections include all pipes and connecting sections within waterbodies and 
estuaries. 
**Extremely small river sections are likely to be an artefact of the mapping process rather than 
an exact representation of the river in the landscape. 

The details of the development of the rivers spatial data layer (statewide drainage 
network) for Tasmania are provided in Appendix 6.2.24.  Figure 5 presents a close-
up of the river spatial data layer, showing river sections and unassessed drainage. 
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Figure 5. Part of the rivers and River Section Catchment spatial data layers, showing river 
sections, unassessed drainage and River Section Catchments. 

5.2.3 River Section Catchments 

A local River Section Catchment (RSC) was developed for each of the river sections.  
In the RSC spatial data layer, there are a greater number of RSCs than river sections 
as some RSCs are associated with waterbodies, estuaries and coastal areas where 
parts of their immediate catchments do not have mapped river sections associated 
with them.  A summary of River Section Catchment statistics is presented in Table 7.  
Large areas within the RSC spatial data layer usually refer to large estuaries and 
waterbodies also included in this layer. 

Table 7. Summary of features within the River Section Catchment spatial data layer. 

Total number of River Section Catchments 476 857 

Total area of River Section Catchments 69 208 663 812 m
2 

Minimum River Section Catchment area* 0.000 m
2 

Maximum River Section Catchment area 290 466 327 m
2 

*Extremely small River Section Catchments are likely to be an artefact of the mapping 
process rather than an exact representation of the catchment in the landscape. 

These RSCs were used in the condition assessment of the statewide audit, as well 
as in the attribution of Special Values (see Appendix 6.2.25 for more details). 

The RSCs were also aggregated to create two new, spatially hierarchical („nested‟) 
layers: river sub-catchments and major drainage catchments (refer to Appendix 
6.2.27 and 6.2.18 for details).  These two coarser-scale layers were designed to 
provide suitable management units for viewing and interrogating the CFEV database 
and for interpretation in a management context.  They form the only hierarchical 
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catchment GIS layer for the state that is explicitly linked to an established river 
drainage layer at the appropriate planning map scale (1:25 000). 

5.3 Classifying rivers 

The first step in the statewide audit of rivers was to undertake a classification based 
on their biophysical character.  Initially, the key ecosystem components identified 
were (a full list of data sets considered for the CFEV assessment is provided in 
Appendix 2; only underlined components were used in the final classification): 

 Vegetation: 

- Riparian vegetation 

- In-stream aquatic vegetation (macrophytes) 

- Algae. 

 Fauna: 

- Benthic macroinvertebrates 

- Fish 

- Mammals – platypus, water rats, etc. 

- Birds 

- Large crustaceans and molluscs. 

 Hydrology: 

- Hydrological regime – including seasonality, variability (monthly and 
annual), flood regime. 

 Geomorphology: 

- River style or geomorphic type/character. 

 Water quality: 

- Colour/light climate 

- Conductivity/salinity 

- Nutrient status 

- Ionic composition (inc. major ions, hardness, etc.) 

- pH. 

Consistent, quality reference condition data could only be sourced or derived for 
those components underlined above.  The other biological and physical components 
were largely excluded due to inconsistent, poor quality or spatially limited data. 
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The final set of inputs to be included in the biophysical classification for rivers is 
outlined in Figure 6.  Each of the selected ecosystem components were classified 
into individual biophysical classes.  Each river section in the rivers spatial data layer 
was assigned 7 individual biophysical classes using data on 
assemblages/communities for each biological and physical ecosystem component 
(the biophysical classes).  Spatial modelling using existing primary and/or derived 
data sets and GIS mapping rules developed by experts were needed to produce the 
final attribute data for several of these components.  In instances where multiple 
biophysical classes spatially intersected a river section, the biophysical class that 
covered the highest proportion of the spatial unit length assigned. 

 

Figure 6. Flow-chart showing the seven physical and biological ecosystem components used in 
the classification of rivers. 

Each ecosystem component identified in Figure 6 is discussed in more detail in the 
following sections.  Information on how each of the data sets was developed is 
outlined in Appendix 6.2 and 6.3, including descriptions of the different biophysical 
classes (assemblage, community, region, etc.) for each ecosystem component.   

A biophysical class from each ecosystem component was separately assigned to 
river sections, prior to their input to the spatial selection algorithm (Figure 6).  This 
was considered preferable to developing a single, „meta‟ classification for river 
biophysical character, due to concern over the loss of information when trying to 
integrate components with varying degrees of resolution in their individual 
classifications. 
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5.3.1 Physical components 

Fluvial geomorphology 

(Ecosystem component referred to as RS_TYPE in the CFEV database.) 

Fluvial geomorphology is the study of landform evolution related to rivers.  To a large 
extent, the form and character of a section of river is related to the physical 
environment in its immediate vicinity and in its upstream catchment.  If an area of 
landscape can be defined within which the environmental controls on river 
development are similar, then it is likely that the rivers and streams within that 
landscape will have similar character (Jerie & Houshold 2003).  Jerie et al. (2003) 
produced a map of river landscape components in Tasmania (fluvial geomorphic 
mosaics, see Appendix 6.2.8), that could be used to predict the occurrence of rivers 
of different geomorphic character.  These mosaics were used by the CFEV project in 
a classification analysis of linear river mosaic sequences to create 44 fluvial 
geomorphic river types (Appendix 6.2.9).  River sections were then assigned both the 
most extensive mosaic and the fluvial geomorphic river type recorded along the river 
length. 

The fluvial geomorphic mosaics were also used in the spatial attribution and 
modelling of several other themes and components (e.g. waterbodies and wetlands). 

The rarest fluvial geomorphic river type was the North Esk main stem class, located 
along the North Esk River from the confluence with the South Esk River to the 
catchment boundary and was represented by 18km of river.  The most common 
fluvial geomorphic class in the state extends along the south-west coast 
incorporating approximately 17 000 km of river drainage.  The geomorphic river types 
are contiguous across the landscape, with the exception of those that also extend 
across to some of the offshore islands of Tasmania (e.g. King Island and Maria 
Island). 

Hydrology 

(Ecosystem component referred to as RS_HYDROL in the CFEV database.) 

The classification of river catchments into regions with similar hydrological regimes 
(pattern of river flows) was used to assign all Tasmanian river sections with a 
hydrological region class.  Hughes (1987) conducted a statewide hydrological 
analysis of monthly and annual flows, peak and low flows (volume and variability) to 
develop a hydrological classification for 77 Tasmanian rivers.  This classification 
related broadly to rainfall distribution, topography, geology and soils (Hughes 1987) 
and was used to derive four hydrological regions (Appendix 6.2.13), each with 
specific hydrological attributes.  Each river section was assigned a regional 
hydrological class. 

A comprehensive update of Hughes‟ hydrological regionalisation has been conducted 
by the Water Assessment Branch of DPIW (Hine & Graham 2003), but was not 
available at the time the rivers classification was carried out. 



Rivers 

Conservation of Freshwater Ecosystem Values Project  Technical Report 57 

The hydrological region with the greatest spatial extent is described as the state‟s 
most perennial, high volume and least variable streams (in annual and monthly 
flows).  These rivers have high base-flows and high peak run-off with relatively low 
seasonal variability.  This region covers a vast area across the south-west of the 
state, including the Central Plateau.  The smallest hydrological region consists of the 
state‟s driest, most variable stream systems, which have medium to highly skewed 
annual flows, highly variable peak and low flows and strong seasonality.  These river 
systems are mainly found in the south-east of the state (excluding the Tasman 
Peninsula). 

5.3.2 Biological components 

Benthic macroinvertebrates 

(Ecosystem component referred to as RS_BUGS in the CFEV database.) 

Tasmania‟s benthic macroinvertebrates are both diverse (with over 1000 taxa 
identified to date) and highly regionally endemic.  Regional differences have been 
observed between dominant benthic macroinvertebrate assemblages across the 
state (e.g. (Neboiss 1981, Davies & McKenny 1997)).  This dominance is known to 
be influenced by a range of within-catchment features.  A focus on natural 
macroinvertebrate composition was deemed appropriate provided taxonomic 
identifications lower than family level were performed for key groups, where possible. 

Benthic macroinvertebrate data were sourced from the National River Health 
Program sample archive managed by DPIW (see (Krasnicki et al. 2001)).  Australian 
River Assessment System (AUSRIVAS) samples collected in autumn from both riffle 
and edge habitats were processed and identified to the lowest possible taxonomic 
level (generally species) for all aquatic insects in the orders Ephemeroptera, 
Plecoptera and Trichoptera.  These data, together with the remaining 
macroinvertebrates in the sample (identified to family), were used in a classification 
analysis to derive statistically distinct communities (and associated indicator 
species).  Repeated attempts were then made to relate the resulting communities to 
environmental variables which would allow mapping and attribution to the entire 
state‟s drainage.  Limited re-classification success (using a variety of techniques) led 
to the use of visual mapping to define boundaries between regions dominated by a 
particular class.  This map was then used to assign assemblages (macroinvertebrate 
biophysical classes) to river sections.  First order and montane streams were 
considered distinct classes within each of the original regions of the initial 
classification. 

Each river section was assigned one of the 44 macroinvertebrate assemblage 
classes using the rules outlined in Appendix 6.2.17.  A small montane 
macroinvertebrate assemblage present in the upper catchments of the Esperance, 
Lune, Catamaran and D'Entrecasteaux Rivers is the rarest macroinvertebrate class 
in the state (river sections totalling 562 m in length) and contains the following 
indicator taxa: Trinotoperla zwicki, Austrocercella christinae, Triplectides proximus, 
Scirtidae, Austrophlebioides sp. AV7, Eusthenia costalis, Tasmanoperla thalia, 
Blephariceridae, Trinotoperla inopinata, Nousia sp. AV5/6, Simuliidae, 
Apsilochorema obliquum and Aphilorheithrus sp. AV2 dark.  The assemblage found 
in first order streams throughout the south-west of the state is the most common and 
contains a variable assemblage including the taxa: Nousia sp. AV5/6, Taschorema 
ferulum, and Elmidae A. 
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Native fish 

(Ecosystem component referred to as RS_FISH in the CFEV database.) 

A native fish assemblage data set was developed for attributing native fish values to 
the river drainage.  The fish distribution database originally developed for the 
Regional Forest Agreement (P. Davies & L. Cook unpublished data), was updated 
and used as mapping rules for the pre-European distribution of the 15 Tasmanian 
freshwater fish species by a group of freshwater fish experts.  The resulting individual 
species maps were then combined to provide an assemblage map which, after 
making some minor corrections, resulted in a final map with 54 fish assemblages or 
classes.  A native fish assemblage was assigned to each river section.  All first order 
streams were assigned a native fish assemblage class indicating absence or low 
probability of fish.  Full details of how the native fish data was developed and 
assigned to river sections is provided in Appendix 6.2.21). 

The rarest fish class (river sections totalling 901 m in length) is located on Three 
Hummock Island and comprises of the species Anguilla australis, Galaxias 
truttaceus, Geotria australis & Mordacia mordax, Prototroctes maraena, Neochanna 
cleaveri, Pseudaphritis urvillii, Galaxias brevipinnis, Retropinna tasmanica and 
Galaxiella pusilla.  First order streams with no fish are the most common assemblage 
class. 

Macrophytes 

(Ecosystem component referred to as RS_MPHYTES in the CFEV database.) 

Hughes (1987) described an initial distribution of macrophyte assemblages for 
Tasmanian rivers.  This, along with input from experts, was used to derive mapping 
rules for the common macrophyte assemblages.  The rules assigned a macrophyte 
assemblage to river sections based on slope, elevation, stream order, water 
chemistry (position relative to the „Tyler corridor‟), fluvial geomorphology and 
hydrological region of the river section.  These inputs were used to develop 
macrophyte assemblage distribution for rivers (refer Appendix 6.3.30 for details).  
Eight assemblages (classes) were generated in all, each defined by macrophyte 
composition, density and the probability of the assemblage‟s occurrence.  One of 
these assemblages was the absence of macrophytes or low probability of 
macrophytes occurring due to unfavourable physical conditions. 

A macrophyte assemblage was assigned to each river section.  The most common 
macrophyte class was the one defined by absence or low probability of macrophyte 
occurrence (i.e. first or second order streams or river sections with a slope >10%).  
This class exists statewide and accounts for about 76% of the state‟s rivers by 
length.  The rarest class (<1% of river length) was the assemblage dominated by 
emergent macrophytes (e.g. Eleocharis sp., Trighlochin sp.) located patchily in the 
east of the state from the upper Apsley River to the Derwent River. 
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Crayfish 

(Ecosystem component referred to as RS_CRAYS in the CFEV database.) 

Five crayfish distributional classes were created based on the natural ranges of 
species of the genus Astacopsis, and included Astacopsis gouldi, the endemic giant 
freshwater crayfish listed as vulnerable under both state and Commonwealth 
legislation.  Burrowing crayfish and other species which were not obligatory stream 
dwellers were not included in this classification.  Variables such as elevation and 
steam order were applied in defining areas of overlap between species (refer to 
Appendix 6.2.5). 

Each river section was assigned a crayfish class.  The rarest class occurs on King 
Island, Flinders Island and islands in the far north-west (Hunters, Robbins and Three 
Hummock Islands) and is a regional absence of crayfish.  The most common class 
was throughout mainland Tasmania in headwater streams and was an absence of 
crayfish in River Section Catchments at altitudes greater than 400 m. 

Vegetation context (Tree assemblages) 

(Ecosystem component referred to as RS_TREES in the CFEV database.) 

A statewide distribution of riparian vegetation was not available, therefore a modelled  
tree assemblage data set was used to provide a vegetation context within the 
landscape.  This model assumed pre-European settlement conditions.  The spatial 
data layer was developed as part of the Tasmanian component of the Interim 
Biogeographic Regionalisation for Australia (IBRA) (Peters & Thackway 1998), with 
each tree assemblage or class (50 in total) representing a series of co-occurring 
environments which support a particular set of tree species.  The details regarding 
the development of this spatial data layer are provided in Appendix 6.2.29. 

Each river section was assigned the tree class present within the riparian zone (i.e. 
50 m buffer either side of the river section).  The rarest tree assemblage is a mosaic 
of dry sclerophyll, highland eucalypt, alpine herbfield and highland grasslands on the 
south-eastern Central Plateau from Bradys Lake to Lakes Sorell and Crescent, 
comprising Acacia dealbata, Eucalyptus dalrympleana, Eucalyptus delegatensis, 
Eucalyptus gunnii, Eucalyptus pauciflora, Eucalyptus rodwayi, Eucalyptus rubida and 
Notelaea ligustrina.  The most common tree class is characterised by western 
implicate rainforest, Huon pine forest and Eucalyptus nitida wet sclerophyll forest in 
mosaics with moorland and scrub. 

5.4 Condition assessment 

A condition assessment for rivers was carried out in two parts: a geomorphic and a 
biological condition assessment.  The input variables used for assessing riverine 
condition are given in Figure 7 and discussed individually in the sections below.  
Condition variable names are indicated in italics for reader clarity.  The steps for 
integrating these variables, using expert rule systems, in order to generate an overall 
biophysical Naturalness score (N-score) is also indicated and includes the 
intermediate steps where sub-indices were developed.  An explanation of expert rule 
systems is summarised in Section 3.5.1 with more detail provided in Appendix 3. 
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Two facets were considered fundamental to assessing river condition: 

 changes in river geomorphology caused by human land use, flow regulation, 
and water infrastructure (e.g. dams), which affect both the water and 
sediment regime 

 changes in river biology caused by the establishment of exotic species and 
changes to river habitats (flow regime, substrate, water quality, etc.). 

 

Figure 7. Flow-chart outlining data used in the rivers condition assessment to derive a 
Naturalness score (N-score).  Note: variables were combined using expert rule systems where 
indicated. 

Modelled data were derived which described changes in the flow regime (flow 
variability, abstraction, regulation) and sediment regime (land use, catchment 
clearance, urbanisation and mining sedimentation).  Indices of native fish condition, 
platypus condition and exotic fish impacts were also derived.  Data on changes in 
macroinvertebrate assemblages, was derived from regression-tree analysis of the 
relationship between AUSRIVAS O/E scores and measures of human impact (see 
Appendix 6.3.29).  Condition of riparian vegetation was derived from TASVEG 
mapping and by estimating the proportion of riparian corridor area classed as native. 

A range of other impacts such as roading, wastewater discharge, etc., were also 
considered for the rivers condition assessment, but could not be used for various 
reasons (predominantly a lack of statewide data).  More details are given in  
Appendix 2. 
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Data for several primary condition variables were developed as individual data sets 
and then assigned to each river section.  This primary condition data were then 
integrated using expert rule systems to produce condition sub-indices.  Additional 
data sets were also produced to provide context for some of the condition variables 
(indicated in Figure 7).  A description of how each data set was developed is 
provided in Appendix 6.). 

Many of the primary condition assessment variables are catchment-based and 
hence, calculation of these variables was applied to the River Section Catchments 
(RSCs) before being assigned to individual river sections.  This allowed for upstream 
influences to be taken into account at any given point.  The Mean Annual Run-off 
(MAR) layer (described in Appendix 6.3.31) was used as a basis for accumulating the 
condition score of upstream river sections.  For example, an impact in the upper 
catchment and some distance from a particular river section can influence the 
condition score of that river section, but to a lesser degree than an impact occurring 
in a neighbouring upstream catchment. 

Each condition variable identified in Figure 7 is discussed in more detail in the 
following sections.  With the exception of the abstraction index and the regulation 
index, all of the condition variables are constrained within the range of 0 to 1, with 0 
being heavily impacted or altered and 1 being pristine.  The abstraction index and the 
regulation index differ in having 0 as a pristine state and large positive or negative 
numbers indicative of impact (more detail can be found in the following sections). 
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Rivers Naturalness score (N-score) 

(Condition variable referred to as RS_NSCORE in the CFEV database.) 

The overall N-score for rivers was generated from a combination of the equally-
weighted geomorphic condition and biological condition indices.  The definition table 
for the expert rule system used to do this is shown in Appendix 4.1.6. 

Figure 8 presents a histogram that shows the range of N-scores for all river sections.  
Many of the river sections (53.6% of the total river length) are in near pristine or 
pristine condition (N-score = 1), being predominantly located within the World 
Heritage Area in the south-west of the state.  The poorest condition reaches (lowest 
N-score) are located in catchments developed for agriculture, urban settlement and 
hydroelectric generation. 

 

Figure 8. Histogram of Naturalness scores (N-score) for rivers.  The grey boxes along the x-axis 
show the range of data within each of the three categories (1 = Low, 2 = Medium, 3 = High), 
which were created for reporting purposes within the CFEV database. 

Geomorphic condition 

(Condition variable referred to as RS_GEOM in the CFEV database.) 

The geomorphic condition score was derived using an expert rule system which used 
inputs describing the degree of change in sediment and flow regimes from a pre-
European settlement state (inputs: sediment input, flow change and sediment 
capture).  The definition table showing the expert rule system for geomorphic 
condition is in Appendix 4.1.3.  Experts rated flow change as having the most 
influence on geomorphic condition, followed by sediment input and then sediment 
capture.  Figure 9 presents a histogram which shows the range of scores produced 
by the expert rule system for geomorphic condition. 
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Most river sections (77.5% of total river length) are in good geomorphic condition 
(geomorphic condition score ≥0.8).  Those that are impacted are primarily smaller 
streams located throughout the agricultural zone, particularly in the Midlands area. 

 

Figure 9. Histogram of geomorphic condition scores for rivers.  The grey boxes along the x-axis 
show the range of data within each of the three categories which were created for reporting 
purposes within the CFEV database. 

Geomorphic responsiveness 

(Condition (context) variable referred to as RS_GEORESP in the CFEV database.) 

The CFEV assessment of the physical condition of rivers is largely rule-based.  Most 
of the rules and relationships between drivers and responses were dependent on the 
geomorphic context.  An attribute was required which would describe the 
responsiveness of a river sections‟ geomorphic type to provide an input into the 
analysis. 

The geomorphic responsiveness condition variable gives an indication of the likely 
degree of responsiveness of channel form to anthropogenic changes in flow and/or 
sediment regime.  The sensitivities were derived from the attributes of the 
geomorphic mosaics (Jerie & Houshold 2003), with highly alluvial and fine sediment 
geomorphic types rated highly responsive, bedrock controlled systems rated low, and 
all others rated medium. 

Geomorphic responsiveness was used to set a context for the geomorphic condition 
expert rule system.  A condition score was generally lower if the river section was of 
a geomorphic type that was highly responsive.  The definition table for the expert rule 
system is provided in Appendix 4.1.3. 
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Sediment input 

(Condition variable referred to as RS_SEDIN in the CFEV database.) 

Sediment input and movement within rivers and streams is a natural occurrence, 
however, in excessive amounts it can create problems.  Sedimentation in waterways 
can arise from agriculture, forestry activities, roads and urban development and can 
result in changes to physical form, chemical processes and ecological health.  
Similarly, sediment starvation, through storage in dams, can result in excessive 
erosion in downstream reaches and changed in-stream habitat. 

Major impacts of excess sediment in rivers include: 

1. the loss of available habitat for native fish and macroinvertebrates through 
the smothering of rocks and aquatic macrophytes 

2. increased turbidity. 

The latter can affect animal feeding and breeding and subsequently change the 
abundance and diversity of fauna. 

A set of rules were developed to relate changes in anthropogenic influences to in-
stream geomorphic condition.  Sediment input was calculated as a sub-index using 
an expert rule system.  The primary inputs to this expert rule system were records of 
catchment disturbance (primarily vegetation clearance) and urbanisation.  Impacts 
associated with historical mining sedimentation provided a context for the sediment 
input scores.  Urbanisation was weighted in the expert rule system as having more of 
a local influence on sediment input than catchment disturbance (see Appendix 4.1.1). 

Figure 10 presents a histogram that shows the range in scores for sediment input as 
produced by the expert rule system.  Sediment input was used as an input to the 
geomorphic condition expert rule system (described previously in this section, and 
illustrated in Figure 7). 
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Figure 10. Histogram of sediment input scores for rivers.  The grey boxes along the x-axis show 
the range of data within each of the five categories which were created for reporting purposes 
within the CFEV database. 

The majority of river sections (98.1% of total river length) were found to be in 
moderate to near pristine – pristine condition (score >0.4), according to sediment 
input, as indicated in Figure 10.  Those river sections of poorer condition are 
generally scattered throughout Tasmania, outside the World Heritage Area (WHA), 
expect for a few isolated river sections in the south-west. 

Catchment disturbance 

(Condition variable referred to as RS_CATDI in the CFEV database.) 

Catchment disturbances such as changes in land use and vegetation clearance 
ultimately have effects on freshwater systems.  Removal of vegetation can result in 
loss of habitat, changes in hydrology, water quality, erosion and subsequent 
sedimentation and salinisation. 

The catchment disturbance spatial data layer was produced using a selection of land 
clearance and land use data from the Regional Forest Agreement‟s (RFA) 
Biophysical Naturalness (BPN) layer, TASVEG (Version 0.1 May 2004), and the 
Land Information System of Tasmania (LIST) land use layer.  Interim catchment 
disturbance scores were assigned to River Section Catchments based on these data 
and diluted using upstream MAR.  Specific rules and instructions are given in 
Appendices 6.2.4 and 6.3.5. 

A catchment disturbance score that equated to the proportion of the total upstream 
catchment affected by land clearance and/or other land use activities was assigned 
to each river section (refer Appendix 6.3.5).  The score ranges from 0 (poor condition 
or 100% catchment disturbance) to 1 (good condition or 0% catchment disturbance).  
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A histogram showing the distribution of catchment disturbance scores across river 
sections is provided in Figure 11.  Catchment disturbance was used as an input to 
the sediment input expert rule system, as described above. 

 

Figure 11. Histogram of catchment disturbance scores for rivers.  The grey boxes along the x-
axis show the range of data within each of the five categories which were created for reporting 
purposes within the CFEV database. 

The catchment disturbance scores are spread across a wide range, with the good 
proportion of river sections (59.1% of total river length) occurring at the near pristine 
– pristine end (>0.9).  The second largest proportion of river sections (14.3% of total 
river length) is in poor (or disturbed) condition (≤0.1).  The river sections in poor 
condition are primarily located throughout the agricultural zone and urban areas of 
Tasmania. 

Urbanisation 

(Condition variable referred to as RS_URBAN in the CFEV database.) 

Urban land use results in degradation of rivers and waterways primarily through 
stormwater run-off, sewerage and industrial effluent (Walsh 2000).  Issues arising 
from these impacts include changes in hydrology, pollution and habitat loss, all of 
which results in the loss of in-stream biological diversity (Walsh 2004). 

A spatial data layer representing urbanisation was created from the TASVEG data 
(Version 0.1 May 2004).  A river section that coincided with a TASVEG code 
denoting urban and semi-urban development (Ur (rural miscellaneous), Uc (built-up 
areas) or Ue (permanent easements)) was assigned a 0 (urbanisation present) while 
all other river sections were assigned a 1 (urbanisation absent).  Details are provided 
in Appendices 6.2.31 and 6.3.52.  The urbanisation variable was used as an input to 
the sediment input expert rule system as outlined in Appendix 4.1.1. 
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The impact of urbanisation is present within only 1.8% of the total river length, 
associated with urban centres, as expected.  The predominant areas of urbanisation 
are across the north coast and in the south, between the Derwent and Lune Rivers. 

Mining sedimentation 

(Condition (context) variable referred to as RS_MINES in the CFEV database.) 

Historically, significant quantities of tailings from mining activities have accumulated 
in several large Tasmanian river systems.  Today, there are much stricter controls on 
mining waste management, however many rivers continue to be impacted by acid 
drainage and associated sedimentation from historical mining tailings, rich in sulphide 
minerals. 

A mining sedimentation spatial data layer was produced using data collected through 
the Tasmanian Acid Drainage Reconnaissance Survey (Gurung 2001) undertaken by 
Mineral Resources Tasmania (MRT) (refer Appendix 6.2.19).  Each of the river 
sections were assigned a 0 (severe mining sedimentation present) or 1 (absent). 

The majority of rivers (99.7% of total river length) within Tasmania have not been 
impacted by mining sedimentation.  Rivers affected include the King and Queen 
Rivers, river sections around Mount Zeehan in the west, and the Ringarooma River 
and Storeys Creek in the north-east. 

Mining sedimentation was used as a contextual input to the sediment input expert 
rule system (see Appendix 4.1.1). 
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Flow change 

(Condition variable referred to as RS_FLOW in the CFEV database.) 

Riverine flow regimes are affected by urbanisation, land clearing, water abstraction 
and regulation by in-stream storages such as dams and weirs.  In many regulated 
river systems, there has been a reduction in the timing, frequency, magnitude and 
duration of minor and moderate flood events that are essential for sustaining riparian 
vegetation and river and floodplain ecosystems (Kingsford 2000).  Changes in flow 
regime can cause alterations in river geomorphology, and flora and fauna diversity. 

Flow change was established as a sub-index that was derived with an expert rule 
system.  The input variables were flow variability,  the abstraction index and the 
regulation index.  The definition tables for the expert rule systems are outlined in 
Appendix 4.1.2.  The order of weighting for each of the input variables was 
abstraction index < regulation index < flow variability.  Figure 12 presents a 
histogram which shows the range in scores produced by the flow change expert rule 
system.  Flow change was used as an input to the geomorphic condition expert rule 
system (described later in this section). 

 

Figure 12. Histogram of flow change scores for rivers.  The grey boxes along the x-axis show the 
range of data within each of the five categories which were created for reporting purposes within 
the CFEV database. 

Most river sections (94.4% of total river length) in Tasmania are not affected by 
significant flow change, with 144 424 km of river length having a flow change score = 
1.  Affected reaches are generally located throughout the agriculturally developed 
catchments or are associated with hydroelectric development. 
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Flow variability index 

(Condition variable referred to as RS_FLOVI in the CFEV database.) 

A flow variability index was developed to indicate the degree of change in flow 
variability as a result of human flow manipulation downstream of major regulatory 
structures.  The index was calculated using the current rivers spatial data layer, 
current and natural MAR, all waterbodies >1 ha in area, all wetlands, and knowledge 
of the major dams and impoundments within Tasmania.  Initial flow variability scores 
were assigned to reaches immediately downstream of particular water infrastructure, 
with scores varying according to the temporal scale and intensity of the change in 
flow variability.  For example, the highest scores were given to reaches immediately 
downstream of hydro-peaking power stations.  Scores were then calculated river 
section by river section downstream, as MAR-weighted means.  Specific rules and 
instructions are given in Appendix 6.3.12. 

Figure 13 presents a frequency histogram of flow variability indices.  The flow 
variability index was an input to the flow change expert rule system for rivers (see 
Appendix 4.1.2). 

 

Figure 13. Histogram of flow variability index scores for rivers.  The grey boxes along the x-axis 
show the range of data within each of the four categories which were created for reporting 
purposes within the CFEV database. 

The vast majority of river sections (99.4% of total river length) had a score of 1 (no 
change to flow regime), although some had varying degrees of flow (i.e. reduced or 
enhanced flows).  The rivers that are affected by flow variability are predominantly 
major river systems associated with Hydro Tasmania activities, including the Gordon, 
King, Pieman, Forth, upper Mersey and Derwent Rivers, as well as Brumbys Creek. 
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Abstraction index 

(Condition variable referred to as RS_ABSTI in the CFEV database.) 

Abstracting water from rivers for the purposes of irrigation, hydroelectric power 
generation, and town and industrial water supply results in a reduced flow volume.  
This has the potential to increase water temperatures and limit the amount of 
available habitat for aquatic fauna, especially in summer and autumn. 

The flow abstraction index rates all river sections according to the amount of change 
in volume of long term mean annual runoff („yield‟) due to the net effects of all 
abstractions (removal) and diversions (into and out of the catchment) of water.  Net 
abstraction and diversion was calculated using data from the Water Information 
Management System (WIMS) database (DPIWE 2005), which includes all private 
and other licensed takes and diversions, and data supplied by Hydro Tasmania.  
Interim abstraction indices were assigned to River Section Catchments based on 
these data and accumulated downstream, weighted by the MAR (refer to Appendix 
6.3.1 for specific rules and details).  Figure 14 presents the range of scores for the 
abstraction index of rivers.  The abstraction index was used as an input to the flow 
change expert rule system for rivers (see Appendix 4.1.2). 

 

Figure 14. Histogram of abstraction index scores for rivers.  Bars for the <-0.3 and >0.4 values 
include outliers of –2.01x10

8
 and 250 000, respectively.  Negative values refer to the addition of 

water to the catchment while positive values indicate removal of water from the catchment. 

Most of the rivers (approximately 77.6% of total river length) are not affected by 
abstraction (abstraction index = 0), those affected (Figure 14), are located primarily 
within the agricultural areas of Tasmania or associated with Hydro Tasmania 
activities. 
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Regulation index 

(Condition variable referred to as RS_REGI in the CFEV database.) 

Flow regulation results in changes to the seasonal pattern of flows and to flood 
frequency, duration, magnitude and rates of rise and fall.  This has a variety of 
physical and biological effects on river ecosystems, both in-channel and on the 
floodplain. 

A simple flow regulation index was developed which rates the degree of regulation of 
flow according to the ratio of the sum of all storages upstream to the mean annual 
run-off (MAR).  A regulation index data set was produced using the rivers spatial data 
layer, the River Section Catchments, all waterbodies including artificial storages, farm 
dams and WIMS database dams and Hydro storages, as well as the current and 
natural MAR attribute data.  Storage volumes, including Hydro „active‟ storage, farm 
and other dams, were summed for each River Section Catchment.  The sum of all 
upstream storage was then divided by the accumulated MAR for each RSC.  
Appendix 6.3.37 provides the details and rules for developing the regulation index 
attribute data. 

The regulation index was used as an input to the flow change expert rule system 
(refer to Appendix 4.1.2), as well as an input to a range of other analyses (e.g. 
macroinvertebrate condition and native fish condition rules). 

Most rivers (97.8% of total river length) are not affected by regulation (regulation 

index 0.15).  Those river sections that are impacted by regulation are mainly located 
within the agricultural zone of Tasmania or associated with Hydro Tasmania 
activities. 
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Sediment capture 

(Condition variable referred to as RS_SEDCA in the CFEV database.) 

Changes in the natural sediment regime caused by human disturbance can result in 
both increases and decreases in sediment loads and transport rates.  A primary 
control of reduced sediment transport is capture within dams.  This was used as the 
basis of an index of sediment capture in river systems, in the absence of reliable 
models which could also assess changes in sediment storage in channels and 
floodplains. 

Values of the regulation index (described above and detailed in Appendix 6.3.37) 
were used as a surrogate for a sediment capture index.  This index was used as a 
direct input into the geomorphic condition expert rule system (see Appendix 4.1.3). 

 

Figure 15. Histogram of Sediment capture scores for rivers.  The grey boxes along the x-axis 
show the range of data within each of the three categories which were created for reporting 
purposes within the CFEV database. 

Sediment capture is not prevalent in Tasmanian rivers, as shown in Figure 15.  High 
values were restricted to reaches immediately below large dams, mainly scattered 
throughout the agricultural areas of the state. 
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5.4.1 Biological condition 

(Condition variable referred to as RS_BIOL in the CFEV database.) 

A biological condition score was derived by using expert rule systems whose inputs 
were (Figure 3): 

 the condition of platypus populations. 

 the presence and influence of exotic fish 

 the state of macroinvertebrate communities and native fish assemblages 

 the status of riparian vegetation 

 the presence of willows 

Weightings were applied to the inputs in order of influence to the biological condition 
score: macroinvertebrate condition, native riparian vegetation, and native fish 
condition and exotic fish impact.  The latter two inputs being equally weighted (see 
Appendix 4.1.5). 

Figure 16 presents a histogram that shows the range of scores produced by the 
expert rule system for biological condition ranging from 0 (disturbed) to 1 (pristine).  
The river sections (8.9% of total river length) in poorer biological condition (<0.4) are 
predominantly located throughout the agricultural and urban areas of Tasmania in the 
north and middle of the state. 

 

Figure 16. Histogram of biological condition scores for rivers.  The grey boxes along the x-axis 
show the range of data within each of the five categories which were created for reporting 
purposes within the CFEV database. 

The biological condition score was used, together with the geomorphic condition 
score, as an input to an expert rule system to generate an overall N-score for rivers. 
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Platypus condition 

(Condition (modifier) variable referred to as RS_PLATYP in the CFEV database.) 

The platypus condition score indicates the condition of platypus (Ornithorhynchus 
anatinus) populations based on the components of a population viability analysis 
(Fox et al. 2004) and the known spread of an ulcerative disease Mucormycosis 
(Munday & Peel 1983., Obendorf et al. 1993).  Platypus population condition is 
believed to be affected by a combination of land clearance in and adjacent to the 
riparian zone, and the extent of Mucormycosis infection (Fox et al. 2004, S. Munks, 
Forest Practices Authority, pers. comm.). 

The platypus condition layer was developed using knowledge of the distribution of 
the Mucormycosis disease and the condition of riparian vegetation, derived from the 
TASVEG layer (see Appendix 6.2.22).  The output for platypus condition was 
produced as discrete values (0, 0.2, 0.3, 0.4, 0.5 0.6, 0.8, 1, where 0 represents poor 
condition and 1 represents pristine condition). 

Platypus condition was used as a modifier for the overall biological condition score.  
The overall score was adjusted according to the platypus condition score for that 
river section (e.g. if the platypus condition score was low, the biological condition 
score was lowered; if the platypus condition score is high, the biological condition 
score remained the same).  Specific details for the expert rule system are shown in 
Appendix 4.1.5. 

Many river sections (66.7% of total river length) have a high proportion of native 
riparian vegetation and are believed to be free of the Mucormycosis (platypus score 
= 1) (Figure 17).  The remaining river sections have varying degrees of riparian 
decline and/or the Mucormycosis infestation.  The river sections with the poorest 
platypus condition are located in the Inglis, Emu, Mersey, Meander, Macquarie, 
South Esk, Brumbys, Lake and Pipers River catchments. 
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Figure 17. Histogram of platypus condition index scores for rivers.  These scores also represent 
the categories which were used for reporting purposes within the CFEV database. 

Native fish condition 

(Condition variable referred to as RS_FISHCON in the CFEV database.) 

Tasmania has 25 native freshwater fish species, including two species of lamprey 
and 15 species of galaxiids.  Twelve of the 25 native freshwater fish species are 
endemic to the state.  They are distributed throughout rivers, lakes and coastal 
streams with several species migrating between marine and freshwater environments 
throughout their life-cycles. 

Significant impacts on native fish in Tasmania include obstructions to fish movement 
(e.g. weirs and dams), degradation of in-stream habitat and water quality, and the 
presence of exotic fish species, in particular salmonid species (such as brown trout) 
which prey on, and compete with, native fish for food and habitat. 

Within this CFEV condition assessment two separate sub-indices were developed to 
describe: 

 the presence of exotic fish and their biomass relative to native fish – the 
exotic fish index 

 the influence of large barriers, flow abstraction, change in flow variability, 
mine sedimentation and acid mine drainage on native fish communities – the 
native fish index. 

Other influences on native fish such as changes in food resources (through changes 
in benthic macroinvertebrate and riparian vegetation) were considered but were not 
incorporated due to a lack of relevant data or suitable surrogates.  These influences 
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were considered, however, as interactions when developing the overall biological 
condition score for rivers. 

Mapping rules for the native fish condition index are given in Appendix 6.3.34.  
Discrete scores (0, 0.5, 1.0, -9) were produced as the output for native fish condition 
with 0 indicating poor condition, 1 being good condition (-9 indicates that there are no 
fish present.  A native fish condition score was assigned to each river section. 

Native fish condition scores were an input to the expert rule system for overall 
biological condition of rivers (see Appendix 4.1.5 for this expert rule system). 

Of the river sections that contain fish, the majority (85.7% of total river length) are 
rated as in good condition with regard to native fish (native fish condition score = 1, 
Figure 18). 

 

Figure 18. Histogram of native fish condition scores for rivers.  These scores also represent the 
categories which were used for reporting purposes within the CFEV database. 

Exotic fish impact 

(Condition variable referred to as RS_EXOTICF in the CFEV database.) 

There are nine introduced fish species that are found in Tasmania freshwater 
ecosystems: brown trout (Salmo trutta), rainbow trout (Oncorhynchus mykiss), brook 
trout (Salvelinus fontinalis), Atlantic salmon (Salmo salar), European carp (Cyprinus 
carpio), redfin perch (Perca fluviatilis), goldfish (Carassius auratus), tench (Tinca 
tinca) and Eastern Gambusia (Gambusia holbrooki). 

Exotic fish impact on native fish primarily through predation and competition for food 
and habitat, and are believed to be responsible for the decline of a number of native 
galaxiid species. 

-9 0 0.5 1

P
e
rc

e
n
ta

g
e
 o

f 
ri
v
e
r 

le
n
g
th

 

0

20

40

60

80

100

Disturbed Pristine

No Fish



Rivers 

Conservation of Freshwater Ecosystem Values Project  Technical Report 77 

A data set for exotic fish impact was based on the distribution of exotic fish and the 
relative biomass of exotic fish.  The distribution of exotic fish was mapped based on 
existing and historical distributional records from a wide range of sources, coupled 
with a set of mapping rules developed from expert opinion that included the influence 
of natural barriers on the spread of trout within catchments (see Appendix 6.3.11 for 
details).  The relative biomass of exotic fish was derived from quantitative data from 
extensive electro fishing surveys in the late 1980s-1990s (e.g. (Davies 1989), Inland 
Fisheries Service (IFS) unpublished data, P. Davies & L. Cook unpublished data).  
Distance from the sea is a good predictor of relative biomass, and so was used as a 
surrogate.  Rules provided in Appendix 6.3.11 explain this further and result in the 
attribution of an exotic fish impact score (0 -most impacted, 0.04, 0.35, 0.65, 0.8, 1 -
exotic fish absent) to each river section. 

Exotic fish impact was used as part of the expert rule system for overall biological 
condition score (see Appendix 4.1.5). 

There was a wide range of scores for exotic fish impact (Figure 19).  Those river 
sections most impacted by exotic fish are generally inland, approximately >60 km 
from the coast. 

 

Figure 19. Histogram of exotic fish impact scores for rivers.  These scores also represent the 
categories which were used for reporting purposes within the CFEV database. 

Macroinvertebrate condition 

(Condition variable referred to as RS_BUGCO in the CFEV database.) 

Macroinvertebrate condition was determined using an expert rule system under the 
guidance of experts from Freshwater Systems (consultants) and DPIW.  The input 
variables to this expert rule system were: 

 macroinvertebrate O/E impairment band (based on O/Erk, see below) 
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 the regulation index 

 the abstraction index. 

Macroinvertebrate O/Erk bands were used to indicate the degree of change in 
community composition at the family level (relative to pre-European settlement 
conditions - see section below).  The flow abstraction index was used as an indicator 
of the degree of habitat loss from flow reduction.  The flow variability index was used 
as an indicator of the reduction in habitat stability and macroinvertebrate mortality 
due to changes in flow variability at a range of time scales.  Both increases in 
variability (daily hydro electric releases) or decreases in variability, (dams removing 
daily/weekly/monthly flow events) can be deleterious. 

The definition table for the expert rule system (Appendix 4.1.4) weights the inputs in 
order of influence as abstraction index > macroinvertebrate O/E > flow variability 
index.  Figure 16 presents a histogram which shows the range in scores (where 0 is 
disturbed and 1 is pristine) produced by the macroinvertebrate condition expert rule 
system.  This macroinvertebrate condition sub-index was used as an input for the 
biological condition expert rule system (described below). 

Many of the river sections (78.7% of total river length) have near-natural to natural 

benthic macroinvertebrate condition (macroinvertebrate condition score 0.8) (Figure 
20).  Poor condition river sections are mainly scattered throughout the agricultural 
and urban areas. 

 

Figure 20. Histogram of the macroinvertebrate condition expert rule system output scores for 
rivers.  The grey boxes along the x-axis show the range of data within each of the five categories 
which were created for reporting purposes within the CFEV database. 
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Flow variability index and Abstraction index 

See entries in the Geomorphic Condition Section 0 above. 

Flow variability and abstraction were considered to be important variables affecting 
freshwater macroinvertebrate condition.  The expert rule systems (see Appendix 
4.1.4) consider abstraction to be more deleterious than changes in flow variability. 

Macroinvertebrates observed/expected rank abundance (O/Erk)  

(Condition variable referred to as RS_BUGSOE in the CFEV database.) 

Changes in macroinvertebrate community composition relative to pre-European 
settlement condition have been determined using the AUSRIVAS (Australian River 
Assessment System) methodology and reported by DPIW since the mid-1990s. This 
covers river sites across eastern, northern and south-eastern Tasmania (e.g. 
(Krasnicki et al. 2001)), and reaches in the south of the state and the World Heritage 
Area (Davies et al. 1999, Davies & Cook 2001).  For 414 of these sites, AUSRIVAS 
macroinvertebrate sample data were analysed using AUSRIVAS models of rank 
abundance data, to generate an „O/Erk‟ score. 

O/E is the „observed over expected‟ ratio - the proportion of taxa actually observed in 
samples divided by those expected to occur at a site under reference conditions.  
O/Erk replaces presence/absence data with rank abundance categories for each 
taxon, providing a more sensitive indicator of community compositional change. 

Relationships between O/Erk scores and key human disturbance variables were 
explored by multivariate analysis, but reliable predictions could only be developed for 
specific ranges of O/Erk scores.  Regression tree analysis was therefore used to 
derive rules to assign a composite O/Erk impairment band CD, BCD, BC, B, AB, and 
A, which translated to the numerical score of 0.2 (poor condition), 0.3, 0.5, 0.6. 0.8 
and 1 (good condition), respectively), to the river sections.  This analysis is detailed 
in Appendix 6.3.29. 

Macroinvertebrate O/Erk scores were input into the macroinvertebrate condition 
expert rule system (refer to Appendix 4.1.4 for details).  A frequency histogram, 
showing the range of scores for all river sections is given in Figure 21.  As evident 
from the graph, most (79.7% of total river length) of the river sections fall within the A 
(1) or AB (0.8) band for this index, indicating near-natural or natural condition of the 
macroinvertebrate assemblage.  Poorer condition sites are more prevalent 
throughout the developed areas, across the north coast, King Island and some areas 
on Flinders Island, and through the middle of the state. 
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Figure 21. Histogram of the Macroinvertebrate O/Erk scores for rivers.  These scores also 
represent the categories which were used for reporting purposes within the CFEV database. 

Native riparian vegetation 

(Condition variable referred to as RS_NRIPV in the CFEV database.) 

The riparian zone is the area immediately adjacent to a river.  Vegetation within this 
area is known as riparian vegetation and is influenced by the river with which it is 
associated.  The CFEV project also uses the term to include vegetation alongside 
other freshwater -dependent ecosystems such as waterbodies, wetlands and 
saltmarshes.  Riparian vegetation acts as a buffer against sediment and nutrient 
input, provides shade and habitat for aquatic fauna, helps to stabilise banks against 
erosion, influences water quality and contributes essential organic matter.  The key 
threats to native riparian vegetation include clearance for agriculture, invasion by 
exotic species such as willows and access by stock. 

Native riparian vegetation was assessed using the rivers spatial data layer, a buffer 
zone layer and the CFEV modified TASVEG vegetation layer.  The buffer layer 
consisted of polygons whose outer boundaries lay 50 m either side of the river 
sections.  The percentage area of natural vegetation within the riparian buffer zone 
was then calculated.  This value was assigned as a proportion to each river section 
(rules described in Appendix 6.3.39). 

The native riparian vegetation score was modified by the presence (score reduced) 
or absence (no change to score) of willows within the river section.  The resultant 
score was input into the biological condition expert rule system (refer to Appendix 
4.1.5). 
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The majority (71.0% of total river length) of the rivers have good native riparian 
vegetation cover (Figure 22), and are located primarily within the World Heritage 
Area and areas extending north, as well as some sections throughout the east of the 
state.  However, a significant proportion of river sections (approximately 14.3% of 
total river length) is in poor to very poor condition.  These river sections are mainly 
located throughout the agricultural and urban areas of Tasmania. 

 

Figure 22. Histogram of the native riparian vegetation index score for rivers.  The grey boxes 
along the x-axis show the range of data within each of the five categories which were created for 
reporting purposes within the CFEV database. 

Willows 

(Condition (modifier) variable referred to as RS_WILLOWS in the CFEV database.) 

Willows were originally introduced to Tasmania because of their ability to stabilise 
channels after vegetation clearance along riverbanks.  Willows are highly invasive 
and can choke small streams and block water flow.  They can also cause a loss of 
native plant and animal diversity, changes in watercourse behaviour, and also impact 
on erosion, silt movement and flooding patterns (DLWC 2001). 

The willows spatial data layer was developed primarily from a data set produced as 
part of a National Heritage Trust project (Farrell 2003).  The presence (0) or absence 
(1) of willows along a river section was assigned to each of the river sections in the 
rivers spatial data layer (see Appendices 6.2.35 and 6.3.61). 

The willows data was used as a modifier for the native riparian vegetation score. If 
willows were present in a river section, the score for the riparian vegetation index 
was reduced according to the expert rule systems (see Appendix 4.1.5). 

Willows are not prevalent in the Tasmania‟s river systems overall (present in 1.7% of 
total river length of the state) and are mainly confined to the larger river systems such 
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as the Derwent River and its major tributaries (including the Clyde, Jordan and the 
Ouse Rivers), the Coal River, Macquarie and South Esk Rivers, and the Pipers, 
Ringarooma and George Rivers in the north-east. 

5.5 Identifying important riverine areas 

The prioritisation of Tasmania‟s riverine systems was conducted in two stages 
(according to the CFEV assessment framework – see Section 3.3.2).  Firstly, an 
assessment of the rivers‟ conservation value was conducted which considered 
representativeness alone (RCV), or combined this with Special Values to generate 
an Integrated Conservation Value (ICV).  This information was then used to identify 
Conservation Management Priority (CMP).  The final CMP ranking takes into account 
assumptions about how the land (Land Tenure Security) and water (N-score – as a 
surrogate for water security) are currently managed. 

An assessment of the proportion of significant river sections (those rated as Very 
High or High ICV) that are located within High Land Tenure Security areas was 
undertaken to show how many of Tasmania‟s river systems are incidentally managed 
within the terrestrial reserve system.  A comparison of the CFEV ICV outputs is also 
made with other assessments/criteria (e.g. Wild Rivers, DIWA) (Section 5.5.2). 

5.5.1 Conservation value of rivers 

All river sections were assessed for conservation value based on their biophysical 
classification and their condition (N-score), using a spatial selection algorithm 
designed for this project (refer Section 3.6).  All seven of the river ecosystem 
component classifications were input to the algorithm (explained further in Section 
5.3).  

A product of the spatial selection algorithm for rivers was the creation of river clusters 
(i.e. groups of contiguous river sections).  This occurs when the algorithm selects a 
river section and inspects neighbouring river sections for rare biophysical classes, to 
determine if they can add further conservation value to the area.  River clusters were 
created up to a size of 30 km of river length (set by the Project‟s TMG), as this was 
considered a manageable size, but can be as small as individual river sections 
(usually those flowing into waterbodies and estuaries or those chosen later in the 
selection process) (Figure 23).  The river cluster was considered to be the preferred 
management unit for rivers rather than river sections. 
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Figure 23. Part of the rivers spatial data layer, showing river clusters. 

The Representative Conservation Value (RCV) rates all river clusters by 
representativeness with the A Band encapsulating at least two of every biophysical 
class, including the best example (i.e. largest and best condition) of each class. B 
Band includes the next best/largest and C Band includes the remaining spatial units. 

 Sites highly representative of a particular class (A Band) are scattered all over the 
state and are represented by 1106 river clusters (5.1% of the total number).  Table 8 
and Table 9 summarise the number (and length) of river sections and clusters, 
respectively, according to each category of their conservation evaluation attribute. 

Integrated Conservation Value (ICV) is an assessment of the river sections that 
combines representativeness (RCV) and knowledge of Special Values (refer to 
Section 3.6.4).  There were 294 freshwater Special Values found to be associated 
with rivers (refer Appendix 6.3.46), with some river sections having up to 8 Special 
Value records (sections of the South Esk and St Pauls Rivers).  Riverine sites where 
significant Special Values exist (particularly more than one) are considered to have 
greater conservation value.  There were 223 (1% of the total number) river clusters 
assessed as being of Very High ICV (Table 9). 

5.5.2 Priorities for the conservation management of rivers 

The assessment of Conservation Management Priority (CMP) ranks freshwater-
dependent ecosystems based on their priority for conservation management using 
the evaluation of conservation value (either RCV or ICV), naturalness and Land 
Tenure Security (see Section 3.7 for details).  The proportional length of river 
sections and clusters varied across the rankings for each of the CMP outputs (Table 
8 and Table 9), with more of the river sections being rated as Lower for CMPI and 
Moderate for CMPP.  Refer to Section 3.7 for a generic guide to the derivation of 
each of the four different priority scores. 
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Table 8. Summary of conservation evaluation ratings for river sections (n = 350 524, total length 
= 152 941 km).  RCV = Representative Conservation Value, ICV = Integrated Conservation Value, 
CMPI1 = Conservation Management Priority – Immediate (using RCV as input to rule set), CMPI2 
= Conservation Management Priority – Immediate (using ICV as input to rule set, i.e. including 
Special Values), CMPP1 = Conservation Management Priority – Potential (using RCV as input to 
rule set), and CMPP2 = Conservation Management Priority – Potential (using ICV as input to rule 
set, i.e. including Special Values). 

Attribute Category Length (km) Number Length (%) Number (%) 

RCV A 22 848 45 771 14.9 13.1 

 B 53 537 120 889 35.0 34.4 

 C 76 555 183 864 50.1 52.5 

ICV Very High 2523 3720 1.6 1.1 

 High 29 782 58 540 19.5 16.7 

 Moderate 51 091 118 001 33.4 33.7 

 Lower 62 545 170 263 45.5 48.6 

CMPI1 Very High 9315 18 171 6.1 5.2 

 High 4583 8327 3.0 2.4 

 Moderate 46 088 97 477 30.1 27.8 

 Lower 92 955 226 549 60.8 64.6 

CMPI2 Very High 16 256 30 476 10.6 8.7 

 High 5527 9702 3.6 2.8 

 Moderate 41 831 90 476 27.4 25.8 

 Lower 89 327 219 870 58.4 62.7 

CMPP1 Very High 22 073 44 101 14.4 12.6 

 High 40 881 93 127 26.7 26.6 

 Moderate 78 185 184 756 51.1 52.7 

 Lower 11 803 28 540 7.7 8.1 

CMPP2 Very High 31 220 60 091 20.4 17.1 

 High 40 037 93 001 26.2 26.5 

 Moderate 71 755 172 490 46.9 49.2 

 Lower 9930 24 942 6.5 7.1 
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Table 9. Summary of conservation evaluation ratings for river clusters (n = 21 733, total length = 
152 941 km).  RCV = Representative Conservation Value, ICV = Integrated Conservation Value, 
CMPI1 = Conservation Management Priority – Immediate (using RCV as input to rule set), CMPI2 
= Conservation Management Priority – Immediate (using ICV as input to rule set (i.e. including 
Special Values)), CMPP1 = Conservation Management Priority – Potential (using RCV as input to 
rule set), CMPP2 = Conservation Management Priority – Potential (using ICV as input to rule set 
(i.e. including Special Values)). 

Attribute Category Number Number (%) 

RCV A 1106 5.1 

 B 3358 15.5 

 C 17 269 79.5 

ICV Very High 223 1.0 

 High 2286 10.5 

 Moderate 3769 17.3 

 Lower 15 455 71.1 

CMPI1 Very High 498 2.3 

 High 164 0.8 

 Moderate 5 281 24.3 

 Lower 15 790 72.7 

CMPI2 Very High 1 522 7.0 

 High 271 1.2 

 Moderate 4844 22.3 

 Lower 15 096 69.5 

CMPP1 Very High 1079 5.0 

 High 2647 12.2 

 Moderate 15 561 71.6 

 Lower 2 446 11.3 

CMPP2 Very High 2 439 11.2 

 High 3 090 14.2 

 Moderate 14 130 65.0 

 Lower 2 074 9.5 

Significant riverine ecosystems currently in existing reserve systems 

An assessment of the extent of Very High and High ICV river systems within High 
Land Tenure Security areas can reveal how many of Tasmania‟s river systems are 
located in reserves set up for conserving terrestrial values, e.g. National Parks. 

Integrated Conservation Value (ICV) was used for comparison as it provides an 
assessment of representativeness and naturalness while also taking into account 
Special Values, the latter having a long-recognised association with the assessment 
of conservation value.  Land Tenure Security has distinct implications for the 
maintenance of conservation values throughout the state and while these do not 
necessarily reflect on-ground management practices (e.g. some areas of private land 
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are managed for conserving natural values), they do reflect general trends of tenure 
security. 

Approximately 2500 km (1.6%) of the total river length was ranked as Very High ICV 
(Table 9).  Of these, 257 km (10.2%) exist in areas of high Land Tenure Security 
(strict reserves) scattered across the state.  In contrast, approximately 80.1% 
(2022 km) of the Very High ICV river sections exist in areas of low Land Tenure 
Security (including private land and unallocated Crown land), primarily on King 
Island, the Furneaux Island group, across the north coast and in the east of the state.  
Table 10 shows the proportional length of Very High and High ICV rated river 
sections within each Land Tenure Security category. 

Table 10. Proportion of river sections (by length and number) rated as Very High (n = 3720, total 
length = 2523 km) and High ICV (n= 58 540, total length = 29 782 km) within each Land Tenure 
Security category. 

Land 
Tenure 
Securit
y 

Very High ICV river sections High ICV river sections 

Lengt
h (km) 

Length 
(%) 

Number % Lengt
h (km) 

Length 
(%) 

Number % 

High 257 10.2 271 7.3 10 394 34.9 22 160 37.9 

Medium 244 9.7 237 7.2 5155 17.3 9116 15.6 

Low 2022 80.1 3212 86.3 14 234 47.8 27 264 46.6 

Wild Rivers Project 

The Wild Rivers assessment (Stein et al. undated), undertaken at the national level, 
aimed to identify rivers in near-pristine condition and encourage the protection and 
management of their catchments.  The assessment used data describing human 
disturbances associated with the stream channel and catchment to identify wild rivers 
(Stein et al. undated).  As such, a river‟s conservation value was primarily a product 
of its condition.  By and large, the mapped data of Wild Rivers in Tasmania closely 
resembled the input data sets used in the CFEV condition assessment, particularly 
catchment disturbance (RS_CATDI, Figure 24), the macroinvertebrate O/Erk 
assessment (RS_BUGSOE) and to a lesser extent, N-score (RS_NSCORE).  This is 
not surprising given that some of the same data sets were used in both assessments 
(e.g. Tasmanian land use data).  In comparison, the conservation value rating 
produced by the CFEV project was driven by an assessment of representativeness 
coupled with naturalness (condition), and hence, provides a very different 
assessment of Tasmania‟s streams 
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(a) 

 

(b) 

 

Figure 24. Comparison of (a) Wild Rivers data (DEH undated) with (b) CFEV catchment 
disturbance data (Stream order >2). 
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Directory of Important Wetlands of Australia 

The Directory of Important Wetlands of Australia (DIWA) is an Australian 
Government list intended to highlight important freshwater ecosystems (EA 2001).  
Fourteen river sections were assessed by the CFEV project are included in seven 
nationally significant sites listed under DIWA (Blackman River, Douglas River, 
Elizabeth River Gorge, Glen Morriston Rivulet, South Esk River, Tin Dish Rivulet and 
Hardings Falls Forest Reserve).  Of these river sections, three (21.4%) were rated as 
Very High ICV, while eight (57.1%) and three (21.4%) were rated as being High and 
Moderate ICV, respectively.  More details are provided in Appendix 9. 
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6 Lakes and waterbodies 

6.1 Lake and waterbody values and threats 

Tasmania has many lakes and waterbodies, which range in size from the nation‟s 
largest, natural, permanent waterbody, Great Lake, to a myriad of tiny freshwater 
tarns dotted across the Central Plateau.  Tasmania is also home to the deepest lake 
in Australia, Lake St Clair. 

Lakes are generally characterised by still, open water which may undergo cycles of 
physical stratification and mixing.  They also provide important habitat for a large 
number of aquatic flora and fauna species, some of which are endemic to the state. 

The lakes and waterbodies in Tasmania are used for many activities including 
recreational boating and fishing, the generation of hydroelectricity and irrigation for 
agriculture. 

Threats to Tasmania‟s lakes and waterbodies include changes in lake level regimes, 
catchment impacts such as land clearance, use of agricultural chemicals and 
sedimentation, barriers to fish movement, as well as introduced plant and animal 
species. 

Tasmanian lakes and waterbodies have been described through a comprehensive 
biophysical classification of values according to a range of physical and biological 
components, including physical type, frogs, native fish, vegetation and biochemistry.  
The current condition of waterbodies has also been described using ecological 
indicators such as changes to water regime, riparian vegetation and fish 
assemblages. 

This chapter outlines the specific elements used in the Conservation of Freshwater 
Ecosystem Values (CFEV) assessment to describe and prioritise all waterbodies 
across Tasmania. A summary of results from the statewide audit and conservation 
evaluation is also provided. 

6.2 Identifying lakes, waterbodies and their catchments 

6.2.1 Waterbodies - a definition 

The CFEV project considers waterbodies or lakes as freshwater-dependent 
ecosystems which are still, open water systems that may undergo cycles of physical 
stratification and mixing.  The CFEV project also considers inland, naturally saline 
basins under the same heading. 

6.2.2 Waterbody polygons 

Waterbodies were considered by the CFEV assessment to be of two forms: „valid‟ 
waterbodies, for which assessments were completed and „invalid‟ waterbodies which 
were not assessed, but were included to give a more comprehensive indication of the 
current distribution and condition of waterbodies within the state including artificial 
ones.  The „valid‟ waterbodies spatial data layer consists of all natural lakes >1 ha 
including large Hydro Tasmania and other storages (e.g. Lake Leake and Tooms 
Lake).  The „invalid‟ waterbodies spatial data layer consisted of waterbodies such as 
farm dams, settling ponds and drinking-water reservoirs.  While the „invalid‟ 
waterbodies were not assessed, they were used in some of the condition 
assessment analyses for waterbodies and rivers e.g. to derive regulation, abstraction 
and flow variability indices.  Further details of the development of these two spatial 
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data layers are provided in Appendix 6.2.32.  A summary of the waterbodies spatial 
data layer statistics is presented in Table 11, and a selection from the waterbodies 
spatial data layer is illustrated in Figure 25. 

Table 11. Summary of features within the waterbodies spatial data layer. 

Total number of waterbodies 1346 

Total area of waterbodies 137,000 ha 

Minimum waterbody area* 0.15 ha 

Maximum waterbody area 27,100 ha 

*The minimum area for waterbodies was primarily set at 1000 m
2
.  This minimum area reflects 

an additional waterbody added (Sulphide Pool) in recognition of its peculiar physico-chemical 
characteristics. 

 

Figure 25. Part of the waterbodies spatial data layer, also showing river sections and River 
Section Catchments. 

6.2.3 Waterbody catchments 

The waterbodies and their catchments were built into the River Section Catchment 
(RSC) spatial data layer (refer to Appendix 6.2.25).  Calculation of condition variables 
that account for downstream/upstream accumulation (e.g. abstraction and regulation 
indices) used the waterbody polygon as the local catchment and the upstream RSCs 
for the upstream accumulated calculations. 

6.3 Classifying lakes and waterbodies 

The classification of lakes and waterbodies was undertaken using a range of 
biophysical components (Figure 26).  Data for each of these components were either 
already available for all of Tasmania or could be modelled to a statewide coverage.  
Additional ecosystem components (such as algae, macrophytes and birds) were 
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considered, however, upon sourcing potential data sets, it was found that they were 
not adequately assessed statewide.  Appendix 2 lists all the data sets that were 
considered for the CFEV assessment. 

Details of how each of the ecosystem component data sets was produced for 
waterbodies are outlined in Appendix 6.  In some cases the same component was 
also used in the classification of other ecosystem themes (e.g. tree assemblages).  
When that occurred, the same data set was used but different rules were used to 
assign the data to the spatial unit (i.e. waterbody polygons). 

 

Figure 26. Flow-chart outlining the process used in the classification of lakes and waterbodies, 
showing physical and biological ecosystem components. 

The biophysical classes of each ecosystem component were individually assigned to 
every waterbody spatial unit, and then input to the spatial selection algorithm (refer to 
Section 3.6).  A single, overall physical classification was conducted for waterbodies, 
which combined several input components (refer next section).  Each ecosystem 
component identified in Figure 26 is discussed in more detail in the following 
sections. 

6.3.1 Physical classification 

(Ecosystem component referred to as WB_PCLASS in the CFEV database.) 

A comprehensive physical classification of Tasmania‟s lakes was not available at the 
beginning of the CFEV project, so one was developed specifically for the CFEV 
assessment.  It was considered useful to include the characterisation of lake form, 
sediments and mixis.  This type of data exists for a variety of lakes thanks to the 
works of Tyler, Peterson and others (Appendix 8), but has not been integrated and is 
not available statewide.  Review of the published material (Appendix 8) does 
however allow a broad characterisation of the state‟s lakes.  Where data was limited 
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or missing, core data sets that could be mapped statewide were sought to act as 
surrogates for input into the physical classification.  This resulted in a single CFEV 
waterbodies physical classification based on five components – elevation, depth, 
area, shoreline complexity and geomorphology.  More detail for each of the physical 
classification inputs and the overall output are provided below. 

The conceptual basis for these inputs was as follows: 

 Shoreline complexity – acts as a surrogate for the diversity and number of 
different shore-associated meso-habitats within a waterbody ecosystem due 
to the differential influences of wind, wave energy, sedimentary distribution, 
macrophyte establishment, shoreline gradients and shading. 

 Depth – is strongly linked to the mixing character („mixis‟) of the waterbody, as 
well as its overall morphology and wave/fetch energy. 

 Area – the size of a waterbody has a strong influence on its thermal and 
mixing properties and wave energy, as well as the number and diversity of 
habitats and associated biota. 

 Fluvial geomorphology – local geomorphic conditions are related to, and may 
dictate, coarse-scale morphology (shape, bathymetry, etc.) and fine-scale 
sedimentary character of the waterbody. 

The derivation of each of these inputs is described below, followed by a description 
of how they were combined to provide the physical classification outputs. 

Shoreline complexity 

(Ecosystem component referred to as WB_SHOREDE in the CFEV database.) 

Shoreline complexity is a measure of the variability in shape of the lake‟s edge.  
Complex shorelines provide microhabitats for aquatic organisms, increase 
biodiversity and may provide important faunal feeding and resting areas. 

The shoreline complexity was calculated for all of the waterbodies, using an 
established equation (Hakanson & Jansson 1983).  Details are given in Appendix 
6.3.44.  „Simple‟ shorelines, where those with complexity scores less than 3 while 
„complex‟ shorelines scored greater than 3.  These two categories were used as the 
input to the physical classification rules (refer Appendix 6.3.55). 

Elevation 

(Ecosystem component referred to as WB_ELEV in the CFEV database.) 

Elevation (m AHD) of the waterbody. 

Depth 

(Ecosystem component referred to as WB_DEPTH in the CFEV database.) 

Depth thresholds relevant to the occurrence and permanence of stratification and 
mixis were identified using a review of Tasmanian limnological literature (Appendix 
8).  Depth for each of the waterbodies was classified as „shallow‟ (<30 m maximum 
depth), „deep‟ is (30-50 m maximum depth) or „very deep‟ (>50 m maximum depth) 
(refer to Appendix 6.3.54 for further details). 
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Area 

(Ecosystem component referred to as WB_AREA in the CFEV database.) 

The area of each waterbody was derived from polygons in the waterbodies spatial 
data layer using a standard script in ArcGIS (the GIS software).  Area ranges from 1 
to approximately 27 140 ha (271 400 000 m2).  Waterbodies were grouped into three 
size ranges „large‟ (>400 ha), „moderate-small‟ (30 – 400 ha) and „small‟ (<30 ha). 

Fluvial geomorphology 

(Ecosystem component referred to as WB_MOSAIC in the CFEV database.) 

Lakes were characterised in relation to the local geomorphic context using the fluvial 
geomorphic mosaics developed for CFEV (Jerie & Houshold 2003) (refer to Appendix 
6.2.8).  Waterbodies were assigned the most extensive mosaic recorded within it.  
The relevant mosaics were then grouped into four broad classes relevant to lake 
form, as follows, prior to input into the physical classification: 

All Glacial: 

 Glacially dissected dolerite and Parmeener plateau 

 Glacially dissected quartzite plateau 

 Glaciated dolerite and Parmeener peaks 

 Glaciated dolerite valleys 

 Glaciated quartzite peaks 

 Glaciated quartzite valleys 

 Central Plateau glacial till and outwash plains 

 Strongly glaciated plateau 

Karst (excludes some karst mosaic classes): 

 North-west moderate relief karst 

 South-eastern glacio-karst 

 South-western karst basins, rolling 

Coastal sediments and dune fields (W, NW, E): 

 Eastern granite hills and coastal sediments 

 North-eastern coastal dune fields 

 Western coastal sediments, terraces, and remnant surfaces 

 South-east rolling hills and coastal sediments 

 Eastern dolerite rolling hills 

 Central East alluvial basins 

Midlands: 

 Southern Midlands foothills and valleys 

 Southern Midlands Tertiary Basin 
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Physical classification output 

A total of 19 key combinations of size, elevation, depth, shoreline complexity and 
geomorphic mosaic were identified by experts as adequately discriminating the 
physical nature of waterbodies (refer Appendix 6.3.55).  These combinations were 
used as the 19 physical classes for the waterbodies, of which one was assigned to 
each waterbody spatial unit. 

The physical class describing the most waterbodies (68%) occurs across the Central 
Plateau, west and south-west of the state, and describes shallow waterbodies with 
simple shoreline complexity and a glacial geomorphology.  Examples include Lake 
Augusta and Lake Cygnus. 

The rarest of the physical classes were those with only one member – Perched Lake 
a lowland, small, shallow lake with a simple shoreline in the south-west and Lake St 
Clair, a large, very deep, glacial lake. 

6.3.2 Biological components 

Frog assemblages 

(Ecosystem component referred to as WB_FROGS in the CFEV database.) 

Frogs are a conspicuous part of the vertebrate fauna of Tasmania‟s waterbodies and 
wetlands.  There is a good understanding of the regional distribution of frog species 
and their resulting assemblages, but no comprehensive data on the specific 
composition of frog assemblages in Tasmania‟s waterbodies. 

Fifteen frog assemblages were established using expert knowledge of frog species 
distributions in Tasmania (see Appendix 1 for the expert panel).  Appendix 6.2.10 
provides further information on the development of the frog assemblage data set, as 
well as a description of each of the classes.  Each waterbody was assigned with the 
most spatially extensive frog assemblage occurring within it. 

The rarest class is the Tamar assemblage, present in only four waterbodies 
(including Curries River Reservoir and Lake Trevallyn).  This frog assemblage 
consists of Limnodynastes tasmaniensis (spotted marsh frog), Limnodynastes 
dumerili insularis (eastern banjo frog), Litoria ewingi (brown tree frog), Litoria 
raniformis (green and gold frog), Crinia signifera (common froglet), Geocrinia laevis 
(smooth froglet), Pseudophryne semimarmorata (southern toadlet) and Crinia 
tasmaniensis (Tasmanian froglet).  The most extensive class is the Uplands 
assemblage which is found in a large proportion of lakes on the Central Plateau 
(41%) including Great Lake, Arthurs Lake, Lake Echo, Woods Lake, Lagoon of 
Islands, Lake Sorell and Lake Crescent.  It is characterised by an assemblage that 
includes Limnodynastes dumerili insularis (eastern banjo frog), Litoria ewingi (brown 
tree frog), Crinia signifera (common froglet), Geocrinia laevis (smooth froglet) and 
Crinia tasmaniensis  (Tasmanian froglet). 

Crayfish 

(Ecosystem component referred to as WB_CRAYS in the CFEV database.) 

Crayfish are a significant part of the invertebrate fauna of Tasmania‟s waterbodies. 
There are no comprehensive statewide data on crayfish species known to occur in 
Tasmanian‟s waterbodies.  There is however, a good understanding of the regional 
distribution of the Astacopsis crayfish genus (Astacopsis franklinii, A. tricornis, and A. 
gouldi), which is a well-known and often abundant lake-dwelling genus. 



Lakes and waterbodies 

Conservation of Freshwater Ecosystem Values Project  Technical Report 95 

Waterbodies were assigned crayfish classes using the same spatial data layer 
created for rivers, but applying different mapping rules (refer to Appendix 6.3.8). 

The rarest class (representing 1% of waterbodies) was the one representing the 
region in north-eastern Tasmania, where both Astacopsis gouldi and A. franklinii may 
occur, with A. gouldi unlikely to be present in waterbodies above 400 m Australian 
Height Datum (AHD) and A. franklinii unlikely to occur in waterbodies below 400 m 
AHD.  The most extensive crayfish class is found in 81% of waterbodies in the west 
and south-west of Tasmania, where only A. tricornis is present. 

Native fish 

(Ecosystem component referred to as WB_FISH in the CFEV database.) 

The native fish assemblage spatial data layer (as described for the rivers (Section 
5.3) and in Appendix 6.2.21) was used to assign a native fish class to waterbodies 
using the mapping rules described in Appendix 6.3.33.  Note, the rules for the 
waterbodies differed from those applied to rivers and only 35 of the 55 native fish 
assemblage classes were relevant to waterbodies.  Some specific assemblages were 
identified for waterbodies that included threatened species.  This described those 
cases where species were restricted to only one or a few lakes as detailed in 
Appendix 6.3.33. 

The rarest native fish class is an assemblage found in a single, small waterbody on 
King Island consisting of Anguilla australis, Galaxias truttaceus, Geotria australis & 
Mordacia mordax, Prototroctes maraena, Neochanna cleaveri, Pseudaphritis urvillii, 
Galaxias brevipinnis, Nannoperca australis, Galaxias maculatus and Retropinna 
tasmanica.  The most common native fish class, describing 30 % of waterbodies, is 
located in the west and through the centre of the state, including the Central Plateau.  
This assemblage consists of Anguilla australis, Galaxias truttaceus and Galaxias 
brevipinnis. 

Vegetation context (Tree assemblages) 

(Ecosystem component referred to as WB_TREES in the CFEV database.) 

The tree assemblage map that was used in the classification of rivers (D. Peters & M. 
Brown unpublished data) was also used to classify the waterbodies in terms of 
vegetation (refer to Appendix 6.2.29 for details).  Each waterbody was assigned the 
class that was most extensive within the riparian zone of the waterbody (i.e. a 100 m 
wide strip around the edge of the waterbody).  The CFEV project also uses the term 
to include vegetation alongside other freshwater-dependent ecosystems such as 
rivers, wetlands and saltmarshes.  Forty-four of the 50 tree assemblages classes 
were applicable to waterbodies (see Appendix 6.3.49). 

There were nine classes which were associated with single waterbodies.  The rarest 
(describing <1% of waterbodies) was an assemblage consisting of dry and damp 
sclerophyll with tea tree and paperbark scrub found around Port Sorell, the Tamar 
valley, and extending through the north-east to Rushy Lagoon and Ansons Bay.  The 
most extensive assemblage (50%) is a mosaic of the eastern alpine communities and 
Eucalyptus coccifera forests found across the Central Plateau and Ben Lomond/Mt 
Barrow. 
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‘Tyler’ classification 

(Ecosystem component referred to as WB_TYLERC in the CFEV database.) 

The biogeochemical observations of Peter Tyler (Emeritus Professor - Deakin 
University) were considered a useful addition to the waterbody data sets.  These 
include natural variation in water chemistry (pH, colour, ionic composition), 
zooplankton and phytoplankton assemblages, and natural trophic status.  A broad 
biogeochemical classification of waterbodies was developed using information from 
published works by Professor Peter Tyler and associates (refer to Appendix 8).  This 
literature represents the legacy of a long history of Tasmanian research into water 
chemistry, algae, zooplankton and rotifers, that has illustrated a biogeographic 
pattern centred around „Tyler‟s line‟ (Shiel et al. 1989). 

Additional data, generously provided by Tyler, allowed the first comprehensive 
mapping of the „Tyler corridor‟ (see Appendix 6.2.30).  The Tyler corridor runs in a 
south-east/north-west diagonal and separates „clear water‟, green light-dominated 
waters in the east, from „blackwater‟, red light-dominated and lower pH waters to the 
west.  The corridor area itself is „transitional‟ and the status of both lakes and rivers is 
often intermediate depending on local catchment influences.  Details are provided in 
Appendix 6.2.30). 

The resulting biogeochemical classification was called the „Tyler‟ classification. Rules 
for attributing waterbodies with a Tyler class (total of nine classes) were developed 
by experts as described in Appendix 6.3.50.  The rarest biogeochemical class 
includes the mesotrophic upland lakes of Lakes Sorell and Crescent, while the most 
extensive class (representing 67.9% of waterbodies) describes the „clearwater‟ 
waterbodies, located east of the Tyler corridor. 

6.4 Condition assessment 

An assessment of condition for waterbodies should ideally include measures of 
change in a range of key biological and physical components and processes.  Some 
of these might be direct measures of ecological change, such as changes in plant 
and animal communities.  Others might be intermediate drivers of biological change 
and consequences of human impacts, such as changes in water regime (lake level 
regime, in-flowing stream hydrology), sediment dynamics, patterns of shear stress, 
nutrient status, etc. 

There were, however, no data sets that allow these components to be reported in a 
consistent manner for more than a small number of lakes.  The availability of data for 
the CFEV assessment of waterbody condition was therefore limited to a set of 
surrogates for key drivers of change that could be mapped and assigned statewide.  
A condition assessment for waterbodies was developed which: 

 assessed change in condition relative to natural reference 

 included changes within the waterbody, and proximal (e.g. riparian) and 
catchment areas 

 included changes associated with the water regime (lake levels, in-flowing 
streams), native and exotic fish, sediment inputs and riparian vegetation. 

 

Input variables to the condition assessment are shown in Figure 27 and discussed 
individually in the sections below.  Condition variable names are indicated in italics 
for reader clarity.  The process for using these variables to generate a final condition 
or Naturalness score (N-score) using expert rule systems is also detailed in the flow-
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chart, indicating the four variables that were derived as sub-indices (hydrology, 
sediment input, native riparian vegetation, fish).  An explanation of expert rule 
systems can be found in Section 3.5.1 with more detail provided in Appendix 3. 

Other variables also used to describe waterbody condition, such as roading, water 
quality, algae and benthic macroinvertebrates, were considered, however could not 
be used for various reasons outlined in Appendix 2. 

Each input variable was developed as an individual data set.  The set of variable 
values for each waterbody was then entered directly into the relevant expert rule 
systems to derive the four sub-indices and the final N-score.  Additional data sets 
were also produced to provide context for some of the condition variables (indicated 
in Figure 27).  Development of the individual data input layers was primarily 
undertaken using GIS based mapping rules to extrapolate data to a statewide basis.  
A description of how each data set was developed is provided in Appendix 6. 

 

Figure 27. Flow-chart outlining data used in the waterbodies condition assessment to derive a 
Naturalness score (N-score).  Note: variables were combined using expert rule systems where 
indicated.  

Many of the condition assessment variables are catchment-based and hence, data 
were assigned to the River Section Catchments upstream of the waterbody and 
accumulated downstream using the Mean Annual Run-off (MAR) attribute data 
(described in Appendix 6.3.31).  This assumes that for any given waterbody, the 
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further upstream the impact is located, the smaller the influence it has on that 
waterbody. 

Each condition variable identified in Figure 27 is discussed in more detail in the 
following sections.  With the exception of the abstraction index and the regulation 
index all of the condition variables are constrained within the range of 0 to 1, with 0 
being heavily impacted or altered, and 1 being pristine.  The abstraction index and 
the regulation index differ in having 0 as a pristine state and large positive or 
negative numbers indicative of impact (more detail can be found in the following 
sections).  Tyler corridor is constrained by the same values but these relate to 
location rather than condition. 
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6.4.1 Waterbodies Naturalness score (N-score) 

(Condition variable referred to as WB_NSCORE in the CFEV database.) 

An overall condition or N-score was calculated for waterbodies using the outputs 
from the hydrology, fish and sediment input sub-indices, and native riparian 
vegetation.  Two definition tables were developed for the N-score expert rule system 
(Appendix 4.2.4), differentiating between when fish are naturally present and 
naturally absent.  In developing these expert rule systems, the hydrology sub-index 
was considered by experts to have the major influence on the final score, followed by 
sediment input, fish and native riparian vegetation. 

Naturalness scores (N-score) for the meromictic lakes of the Gordon River were modified 

based on knowledge of changes in their meromictic status as a result of flow regulation in the 

Gordon River (Bowling & Tyler 1986, Hodgson & Tyler 1996), Hydro Tasmania unpublished 

data).  Thus, Lake Morrison, Lake Fidler and Sulphide pool were rated as having an overall 

condition score (N-score) of 0.2, 0.6 and 0.2 respectively, due to partial or substantial loss of 

meromictic condition at 2004, which is documented as having occurred between 1975 and 

2004. 

Figure 28 presents a histogram of waterbody N-scores.  While there was a broad 
spread of N-scores, a significant proportion (43.1%) of the waterbodies were found to 

be in near-natural to natural condition (N-score 0.85), due to the numerical 
dominance of small lakes in the World Heritage Area.  Approximately 8.8% of all the 
waterbodies are in poor condition and these are widely dispersed across Tasmania. 

 

Figure 28. Histogram of waterbody Naturalness score (N-score).  The grey boxes along the x-axis 
show the range of data within each of the three categories (1 = Low, 2 = Medium, 3 = High), 
which were created for reporting purposes within the CFEV database. 
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Artificiality 

(Condition (modifier) variable referred to as WB_ARTIF in the CFEV database.) 

The artificiality rating was designed to assess waterbodies according to their ability to 
contain natural habitat features and flag those waterbodies considered to be 
anthropogenically modified.  In keeping with other condition variables, „0‟ denotes a 
poor condition (artificial or impacted waterbodies), while „1‟ denotes a near 
pristine/pristine condition (natural or unimpacted state).  The artificiality scores 
provided a context for the N-score expert rule system (see Appendix 4.2.4). 

While only 46 of the 1346 (3.4%) waterbodies in Tasmania are considered to be 
modified, many of these are large water storages, so this actually equates to 59% of 
the states waterbodies by area.  The Hydro Tasmania impoundments – Lake Gordon 
and Lake Pedder – are the two largest artificial lakes in the state. 

Hydrology 

(Condition variable referred to as WB_HYDRO in the CFEV database.) 

The hydrology sub-index was developed to integrate changes in water regime from 
catchment vegetation clearing, flow abstraction, flow regulation (by upstream 
storages) and manipulation of waterbody levels. 

Waterbody hydrology sub-index values were derived using an expert rule system.  
The input variables were catchment disturbance, abstraction index and regulation 
index.  Lake level manipulation was used as a modifier for the overall hydrology 
expert rule system, with the hydrology score being lowered (poorer condition) 
according to the lake level manipulation score (see Appendix 4.2.1).  The experts 
weighted abstraction index as having the greatest influence on waterbody hydrology, 
followed by catchment disturbance and then regulation index.  Figure 29 presents a 
histogram that shows the range of scores produced by the hydrology expert rule 
system for the waterbodies. 
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Figure 29. Histogram of hydrology regime scores used in assessing waterbody condition.  The 
grey boxes along the x-axis show the range of data within each of the five categories which were 
created for reporting purposes within the CFEV database. 

The majority (89.7%) of the waterbodies have near-natural or natural hydrological 
regimes.  Waterbodies with changed hydrological regimes are widespread across the 
state and include the major lakes – Great Lake, Arthurs Lake, Lakes Gordon and 
Pedder, Lakes Sorell and Crescent, Lakes St Clair and King William, Lake Pieman 
and Lake Burbury. 

Lake level manipulation 

(Condition (context) variable referred to as WB_LLEVELM in the CFEV database.) 

A key factor in the ecological condition of a waterbody is the degree to which its level 
is manipulated outside its natural range by human activities such as impoundment, 
pumping and diversion for irrigation, hydro-electric power generation, etc.  
Substantial changes in the amplitude of level variations, especially over shorter than 
natural time periods can have significant impacts.  These can include a reduction in 
available littoral habitat for flora and fauna, erosion of lake edges, reduced 
biodiversity, and a change from a clear-water macrophyte system to a turbid 
phytoplankton dominated ecosystem. 

Lake level manipulation rates all waterbodies according to the intensity of human 
management of water surface levels.  All waterbodies were given a score based on 
the degree of human induced variation on water levels ranging from 0 (high level of 
water level variation) to 1 (no human impact on water levels).  Specific details are 
provided in Appendix 6.3.23. 

Lake level manipulation was used as a modifier for the hydrology expert rule system 
(refer to Appendix 4.2.1) whereby the overall hydrology score was adjusted 
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according to the lake level manipulation score (e.g. if the lake level manipulation 
score is low, the hydrology score is reduced). 

Approximately 96.3% of the waterbodies have had minor or no direct manipulation of 
water levels (Figure 30), as they are mainly smaller lakes within the World Heritage 
Area.  The remaining waterbodies have variation in water levels through 10-100% of 
„average‟ depth at Full Supply Level (FSL).  These include many of the larger 
waterbodies such as Great Lake, Arthurs Lake, Lake Crescent, Lakes Gordon and 
Pedder, Lakes St Clair and King William, Lake Pieman, Lake Burbury and Lakes 
Paloona, Barrington and Cethana.  Note, 'average' depth means estimated mean 
depth of entire waterbody (i.e. not of maximum depth only). 

 

Figure 30. Histogram of lake level manipulation scores used in assessing waterbody condition.  
These scores also represent the categories which were used for reporting purposes within the 
CFEV database. 
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Catchment disturbance 

(Condition variable referred to as WB_CATDI in the CFEV database.) 

Clearance of native vegetation and intensive land use practices can cause major 
disturbance to catchments, resulting in detrimental effects on freshwater ecosystems.  
These include increased sediment and nutrient input from erosion, loss of in-lake 
habitat, and changes in water quality and hydrology. 

An assessment of the catchment impacts associated with the accumulated upstream 
catchment of waterbodies was undertaken using the catchment disturbance layer 
described in Appendix 6.2.4, in conjunction with the CFEV waterbodies and wetlands 

spatial data layers (only those 1 ha).  A score was given to the waterbodies 
catchment and all of the upstream River Section Catchments.  Catchment 
disturbance scores were accumulated downstream, and weighted by MAR.  Note: the 
boundary of the upper catchment stops when a River Section Catchment is directly 

downstream from a waterbody or wetland that is 1 ha.  This reflects the fact that 
waterbodies and wetlands act mainly as sediment and nutrient sinks for upstream 
inputs.  The catchment disturbance score assigned to the waterbodies was given as 
a proportional area of the entire catchment impacted (0 = poor condition (100% of the 
catchment is disturbed) to 1 = good condition (0% catchment disturbance).  Further 
details are provided in Appendix 6.3.5. 

Catchment disturbance was used in both the hydrology and sediment input expert 
rule systems (see Appendix 4.2).  A histogram of waterbody catchment disturbance 
scores is presented in Figure 31. 

The vast majority of the waterbodies (91.9%) have catchments that are in near-
natural or natural condition.  The main areas affected are small waterbodies across 
the northern coast and across the eastern parts of the state.  All waterbodies on King 
Island are highly affected, having catchment disturbance score <0.5. 
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Figure 31. Histogram of catchment disturbance scores used in assessing waterbody condition.  
The grey boxes along the x-axis show the range of data within each of the five categories which 
were created for reporting purposes within the CFEV database. 

Regulation index 

(Condition variable referred to as WB_REGI in the CFEV database.) 

The regulation index is used to assess the degree of change in flow regime due to 
regulation by upstream storages. The index is derived as the sum of all active 
storages within upstream and immediate catchments divided by the MAR (natural) of 
the waterbody.  Rules for calculating the regulation index (accumulated upstream) for 
waterbodies are outlined in Appendix 6.3.37. 

Waterbody index values ranged between 0 where there is no regulation (good 
condition) to a maximum value of 153.5, where waterbodies are highly regulated 
(poor condition).  Most of the regulation scores fell between 0 and 0.1. 

The regulation index was used in the hydrology expert rule system (see Appendix 
4.2.1). 

Most waterbodies (98.9%) within Tasmania were found to be unaffected by 
regulation.  The amount of regulation due to the cumulative effects of water storage 
upstream is high in 15 waterbodies with regulation indices >0.15 (Table 12). 
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Table 12. Waterbodies affected by high levels of upstream flow regulation. 

Waterbody Regulation index 

Lake Morrison 1 

Lake Fidler 1 

Sulphide Pool 1 

Perched Lake 1 

Unnamed waterbody on the north-east 
coast 

1.1226 

Lake Trevallyn 1.5448 

Cherry Tree Lagoon 1.2584 

Lake Echo 153.4145 

Lake Samuel 0.4828 

Dee Lagoon 39.7834 

Lake Liapootah 9.2323 

Wayatinah Lagoon 7.2915 

Lake Repulse 2.9061 

Meadowbank Lake 3.2492 

Calverts Lagoon 0.41487 

Abstraction index 

(Condition variable referred to as WB_ABSTI in the CFEV database.) 

The CFEV abstraction index is used to assess the net degree of change in flow 
regime due to water abstraction (by removal and/or addition) by upstream users.  
Large changes in this index from natural may indicate significant changes in water 
inputs to a waterbody, leading to changes in level fluctuation, lake flushing rates and 
sediment and nutrient loads. 

The abstraction index for waterbodies was calculated using the waterbodies layer, 
the abstraction index for rivers at their point of entry to a waterbody, and the natural 
MAR attribute data.  Details for calculating the abstraction index for waterbodies are 
outlined in Appendix 6.3.1.  The output ranged from a minimum of -3.3 (net input 
through inter-catchment transfer – poor condition), through 0 (no net abstraction - 
good condition) to 1.2584 (high abstraction - poor condition).  The abstraction index 
was part of the hydrology expert rule system (Appendix 4.2.1). 

Generally, there was minimal or no decrease in long-term mean annual flow volume 
due to net abstraction of water for waterbodies (93.5% of waterbodies), as evident in 
Figure 32.  High abstraction (<-0.4 or >0.4) was found to be associated with the 
waterbodies listed in Table 13. 
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Figure 32. Histogram of abstraction index scores used in assessing waterbody condition.  
Negative values refer to the addition of water to the catchment while positive values indicate 
removal of water from the catchment. 

Table 13. Waterbodies affected by high net levels of abstraction in upstream catchment. Note 
negative values indicate net additional water inputs. 

Waterbody Abstraction index 

Lake Morrison 1 

Lake Fidler 1 

Sulphide Pool 1 

Perched Lake 1 

Unnamed waterbody on the north-east 
coast 

1.1226 

Lake Cethana -0.52223 

Cherry Tree Lagoons 1.2584 

Penstock Lagoon 0.92303 

Lake Echo -3.2178 

Dee Lagoon -0.78472 

Lake Liapootah 0.40317 

Unnamed waterbody on the north-east 
coast 

0.81637 

Calvert‟s Lagoon 0.41487 
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Fish 

(Condition variable referred to as WB_FISHC in the CFEV database.) 

Changes in native fish assemblages in waterbodies can be caused by a range of 
biophysical consequences of human impact in the catchment, riparian zone and 
within the waterbody. These can range from increased sedimentation from catchment 
clearance through to introduction of exotic fish (e.g. trout) and the impact of 
impoundments as barriers to fish movement. 

The waterbody fish condition score was used as an input to the overall N-score.  
Native fish condition scores were derived as for the rivers theme and modified with 
the presence of exotic fish.  The exotic fish impact index was used as modifier of the 
native fish condition score as indicated in Appendix 4.2.2 to produce a 
comprehensive overall fish score. 

Figure 33 shows that a high proportion (51.4%) of waterbodies that contain native 
fish are severely degraded in terms of fish condition.  The low score (0) is largely due 
to the presence of a large dam on the waterbody or downstream, substantial to 
extreme human induced lake level variation and/or the presence of abundant exotic 
fish.  Low scoring waterbodies are predominantly located across the Central Plateau 
of Tasmania. 

 

Figure 33. Histogram of fish scores used in assessing waterbody condition.  These scores also 
represent the categories which were used for reporting purposes within the CFEV database. 
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Native fish condition 

(Condition variable referred to as WB_FISHCON in the CFEV database.) 

The native fish condition layer was developed using a set of rules established by 
experts (see Appendix 6.3.34).  The rules take into account the presence of major 
dam structures and lake level manipulation as primary influences on native fish 
distribution within the state‟s waterbodies.  Note that the influence of exotic fish on 
native fish populations is considered by using the exotic fish impact data as a 
modifier for the native fish condition before being used in the N-score expert rule 
system. 

Discrete values (0, 0.33, 0.67, 1.0, -9) were produced as the output for native fish 
condition with 0 indicating a poor condition, through to 1 being good condition (-9 
indicates there was a natural absence of fish within the waterbody).No waterbodies 
scored 0.33. 

Figure 34 shows the distribution of native fish condition scores for waterbodies.  The 
waterbodies in the poorest condition (native fish condition score = 0) are scattered 
across the central part of the state from Lake Surprise (south of Lake Pedder) to 
Gunns Lake (just north of Arthurs Lake).  Most other waterbodies (96.4%) containing 
native fish are in near-natural to natural condition. 

 

Figure 34. Histogram of native fish condition scores used in assessing waterbody condition.  
These scores also represent the categories which were used for reporting purposes within the 
CFEV database. 
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Exotic fish impact 

(Condition (modifier) variable referred to as WB_EXOTICF in the CFEV database.) 

The presence of exotic fish is a major driver of change in native fish communities of 
Tasmanian waterbodies. Trout are associated with a decline in the abundance and 
diversity of native fish, through direct predation and competition for food and habitat 
(Cadwallader 1975, Tilzey 1976, Davies 1989). 

An exotic fish impact index was developed to rate the relative „nativeness‟ of 
freshwater fish assemblages.  The approach was to develop an index that reflected 
the presence and relative biomass of exotic fish species within fish assemblages.  An 
exotic fish impact data set was produced using knowledge about the known locations 
of exotic fish across the state and the relative biomass of exotic fish compared to 
native fish.  Rules outlined in Appendix 6.3.11 assigned an exotic fish impact score 
(0, 0.04, 0.32, 0.65, 0.8 or 1) to each of the waterbodies. 

The distribution of exotic fish impact scores for waterbodies is illustrated in Figure 35.  
Approximately 44.3% of waterbodies have a high proportion and abundance of exotic 

fish (exotic fish impact score 0.32).  These waterbodies are widespread across 
mainland Tasmania, including the majority of waterbodies across the Central 
Plateau. 

 

Figure 35. Histogram of exotic fish impact scores used in assessing waterbody condition.  These 
scores also represent the categories which were used for reporting purposes within the CFEV 
database. 
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Sediment input 

(Condition variable referred to as WB_SEDIN in the CFEV database.) 

Changes in sediment input to waterbodies can lead to changes in benthic habitats 
and associated flora and fauna, changes in lake morphology, and in nutrient loading. 
Changes to waterbody nutrient status are often a result of catchment vegetation 
modification and changes in land use, with the majority of enhanced phosphorus load 
attached to eroded sediment particles. An index was required which reflected 
changes in sediment and nutrient inputs to waterbodies. 

The sediment input scores were calculated using an expert rule system.  The input 
variables were catchment disturbance, exotic riparian vegetation and sediment 
quality.  In developing the rule system, experts rated catchment disturbance as being 
the main factor influencing sediment and nutrient input into waterbodies, followed by 
the type of land use (sediment quality) and exotic riparian vegetation. 

The Tyler classification (refer Appendix 6.3.51) was used as a context for the overall 
sediment index value, which states that if a waterbody is located either within or west 
of the Tyler corridor, and: 

 the sediment input score is >0.7, then make the final sediment score 1 

 the sediment input score is 0.7, then multiply the sediment score by 10/7. 

This reflects the reduced risk of nutrient enrichment effects on lake ecology in waters 
with naturally lower euphotic depths – especially blackwater lakes west of the Tyler 
corridor.  The definition tables showing the expert rule systems are outlined in 
Appendix 4.2.3. 

Figure 36 presents a histogram that shows the range of scores produced by the 
sediment input expert rule system.  The waterbodies worst affected by sediment 
input (sediment input score <0.4) are small and scattered throughout the Midlands 
and across the eastern part of the state. 
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Figure 36. Histogram of sediment input scores used in assessing waterbody condition.  The grey 
boxes along the x-axis show the range of data within each of the five categories which were 
created for reporting purposes within the CFEV database. 

‘Tyler’ corridor 

(Condition (context) variable referred to as WL_TYLER in the CFEV database) 

The Tyler corridor (previously known as the Tyler line) describes a large scale 
biogeochemical divide across the state.  The state was split into three regions – east, 
west or within corridor – based on key biogeochemical characteristics, such as 
natural variation in water chemistry (pH, colour, ionic composition).  The Tyler 
corridor was developed using lake and river colour data (unpublished data from 
Professor Peter Tyler).  Further details of how this data set was developed are 
provided in Appendix 6.2.30 

The Tyler corridor was used as a modifier to the expert rule system for waterbodies 
sediment input.  It was first simplified into three simple categories: east, west and 
corridor.  East, within corridor and west categories was given numerical values as 0, 
0.5 and 1, respectively. 

The sediment input score was adjusted according to the Tyler corridor class for that 
waterbody, as this was thought to reflect the likely sediment characteristics of these 
areas.  Specific details for the expert rule system are shown in Appendix 4.2.3. 

Catchment disturbance 

See the entry associated with Hydrology on page 103 for more details. 

Catchment disturbance was considered an important influence of sediment input.  It 
was used in expert rule systems (see Appendix 4.2.3) along with Sediment capture 
(Land use (Nutrients)) and Exotic riparian vegetation. 
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Exotic riparian vegetation 

(Condition variable referred to as WB_CRIVE in the CFEV database.) 

Changes to the integrity of riparian vegetation on waterbody shorelines are believed 
to be associated with increased sediment inputs and the reduced biodiversity of 
littoral and riparian areas. 

No comprehensive data existed on waterbody riparian zones.  Accordingly, a 
surrogate was derived from statewide mapping of vegetation communities 
(TASVEG), based on loss of native vegetation. 

Riparian vegetation condition data were developed using the waterbodies polygon 
layer, a buffer zone layer and the CFEV modified TASVEG vegetation layer (refer to 
Appendix 6.2.23) which assigned all the TASVEG vegetation communities as either 
natural or cultural/exotic.  The buffer zone was 100 m in width and surrounded the 
entire waterbody.  This layer was intersected with the CFEV modified vegetation 
layer and a calculation of the percentage area consisting of exotic vegetation was 
conducted.  The proportion of exotic vegetation within the riparian buffer zone was 
assigned to each waterbody (refer Appendix 6.3.39). 

The exotic riparian vegetation score was used as input into the waterbodies sediment 
input score expert rule (refer to Appendix 4.2.3 for the expert rule system). 

Most of the waterbodies (85.8%) were found to have riparian zones free of exotic 
vegetation (Figure 37).  Those areas severely affected (by exotic riparian vegetation) 
are mainly small waterbodies throughout the agricultural and urban areas of 
Tasmania, including King Island. 

 

Figure 37. Histogram of exotic riparian vegetation scores used in assessing waterbody 
condition.  The grey boxes along the x-axis show the range of data within each of the four 
categories which were created for reporting purposes within the CFEV database. 
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Sediment quality (land use (nutrients)) 

(Condition variable referred to as WB_NUTRI in the CFEV database.) 

Excess nutrients (commonly in the form of nitrogen and phosphorus) in freshwater 
systems can cause algal blooms and invasive aquatic weed growth.  This often leads 
to a reduction in habitat and light availability, a reduction in oxygen and ultimately, 
toxicity in the water.  Increased nutrient loads in lakes and other waterbodies can be 
associated with agricultural activities, urban and industrial run-off and soil erosion. 

The sediment quality (land use (nutrients)) spatial data layer was produced using 
selected categories from the LIST land use data layer.  Each land use category was 
assigned a nutrient score that reflected the relative potential of these land use 
activities to contribute high nutrient loads to freshwater systems.  All nutrient scores 
upstream of each of the waterbodies were accumulated and weighted using the 
current MAR.  Further details are provided in Appendix 6.2.16. 

Land use (nutrients) was used as a substitute for sediment quality which was 
subsequently input to the sediment input expert rule system (see Appendix 4.2.3). 

A histogram of sediment quality (land use (nutrients)) scores is shown in Figure 38. 

 

Figure 38. Histogram of sediment quality scores used in assessing waterbody condition.  The 
grey boxes along the x-axis show the range of data within each of the five categories which were 
created for reporting purposes within the CFEV database. 

A high proportion of waterbodies (99.7%) are in near-natural/natural condition with 
respect to sediment quality, as evident in Figure 38.  Bar Lagoon and Calverts 
Lagoon, located within the Midlands, are two examples of a few small waterbodies 
that are affected by intensive land use practices. 
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Native riparian vegetation 

(Condition variable referred to as WB_NRIVE in the CFEV database.) 

The riparian zone is the area immediately adjacent to a waterbody and is directly 
influenced by the hydrological regime of the waterbody that it is surrounding.  The 
vegetation within this zone provides some protection to the waterbody from 
excessive nutrient and sediment input, erosion and provides essential habitat for 
aquatic fauna reliant on the waterbody for shelter, feeding and breeding.  Impacts 
associated with the riparian vegetation around waterbodies include clearance, 
drowning due to inappropriate lake level management, grazing by stock and invasion 
by exotic species. 

As with the assessment of exotic riparian vegetation condition (described above), the 
CFEV modified TASVEG vegetation spatial data layer was intersected with the 
waterbodies buffer zone layer to assess extent of the native riparian vegetation. The 
buffer zone was 100 m in width and surrounded the entire waterbody.  The 
percentage area of the buffer zone that was classified as native was calculated and 
assigned to the waterbody spatial units (refer Appendix 6.3.39). 

The native riparian vegetation values were used as inputs into the waterbodies N-
score expert rule system (refer to Appendix 4.2.4). 

The majority of waterbodies (90.8%) are in near pristine – pristine condition 
(score >0.9) according to the extent of native riparian vegetation.  Those waterbodies 
that have minimal or no riparian vegetation include four small wetlands: one located 
on South Arm, one near Little Waterhouse in the north-east, one in the Midlands and 
one near Hendersons Lagoon on the east coast. 

 

Figure 39. Histogram of native riparian vegetation scores used in assessing waterbody 
condition.  The grey boxes along the x-axis show the range of data within each of the four 
categories which were created for reporting purposes within the CFEV database. 
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6.5 Identifying important lake and waterbody areas 

The prioritisation of Tasmania‟s lakes and waterbodies was conducted in two stages 
(according to the CFEV assessment framework – see Section 3.3.2).  Firstly an 
assessment of the waterbodies‟ conservation value was conducted which considered 
representativeness alone (RCV), or combined this with Special Values to generate 
an Integrated Conservation Value (ICV).  This information was then used to identify 
Conservation Management Priority (CMP).  The final CMP ranking takes into account 
assumptions about how the land (Land Tenure Security) and water (N-score – as a 
surrogate for water security) are currently managed. 

An assessment of the proportion of significant (Very High or High ICV) freshwater 
ecosystems that are located within High Land Tenure Security areas was undertaken 
to show how much of Tasmania‟s waterbodies are incidentally managed within the 
terrestrial reserve system.  A comparison of the CFEV ICV outputs is also made with 
other assessments/criteria (e.g. Ramsar, DIWA). 

6.5.1 Conservation value of waterbodies 

The conservation value of all of the lakes and waterbodies was assessed using a 
spatial selection algorithm (refer Section 3.6).  Each of the waterbodies was assigned 
a biophysical class from each of the six ecosystem components, from a total of 127 
classes.  These classes, along with the N-score, were put into the algorithm to select 
each waterbody polygon, in turn, based on rarity of the classes and current condition, 
until all waterbodies in the spatial data layer had been chosen. 

The output from the spatial selection algorithm was banded into three groups (A, B, 
or C) describing the RCV, where the A Band includes all of the best representative 
examples for each biophysical class.  There are 409 (30.4%) highly representative (A 
band) lakes and waterbodies, which are widespread across Tasmania.  Table 14 
summarises the number (and area) of waterbodies, according to each of the 
conservation evaluation attributes (RCV, ICV and CMP) and their respective 
categories. 

Integrated Conservation Value (ICV) is an assessment of lakes and waterbodies by 
combining the RCV with information relating to the presence of Special Values.  
There were 220 Special Values found to be associated with the waterbodies of 
Tasmania.  Shannon Lagoon and Great Lake have the largest number of Special 
Values, each containing 11 and 29, respectively.  Waterbodies with many Special 
Values are considered to have greater conservation value.  There were 220 (16.3%) 
waterbodies assessed as being Very High ICV. 

6.5.2 Priorities for the conservation management of waterbodies 

Each waterbody was ranked according to their Conservation Management Priority 
(CMP) based on their conservation value (either RCV or ICV), naturalness and Land 
Tenure Security (see Section 3.7).  The proportional number of waterbodies varied 
across the ranking for each of the CMP outputs (Table 14), with a larger proportion of 
waterbodies (by number) being rated as Lower CMPI and High CMPP.  Refer to 
Section 3.7 for a generic guide to the derivation of each of the four different priority 
scores. 
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Table 14. Summary of conservation evaluation ratings for waterbodies (N = 1346, Total area = 
137 042 ha).  RCV = Representative Conservation Value, ICV = Integrated Conservation Value, 
CMPI1 = Conservation Management Priority – Immediate (using RCV as input to rule set), CMPI2 
= Conservation Management Priority – Immediate (using ICV as input to rule set (i.e. including 
Special Values)), CMPP1 = Conservation Management Priority – Potential (using RCV as input to 
rule set), CMPP2 = Conservation Management Priority – Potential (using ICV as input to rule set 
(i.e. including Special Values)). 

Attribute Category Area (ha) Number Area (%) Number (%) 

RCV A 67 077 409 48.9 30.4 

 B 33 394 690 24.4 51.3 

 C 36 570 247 26.7 18.4 

ICV Very High 103 303 220 75.4 16.3 

 High 24 519 614 17.9 45.6 

 Moderate 8 223 409 6.0 30.4 

 Lower 997 103 0.7 7.7 

CMPI1 Very High 46 121 99 33.7 7.4 

 High 10 225 20 7.5 1.5 

 Moderate 38 105 231 27.8 17.2 

 Lower 42 591 996 31.1 74.0 

CMPI2 Very High 48 230 154 35.2 11.4 

 High 65 378 32 47.7 2.4 

 Moderate 16 388 354 12.0 26.3 

 Lower 7046 806 5.1 59.9 

CMPP1 Very High 48 751 256 35.6 19.0 

 High 21 881 763 16.0 56.7 

 Moderate 60 024 292 43.8 21.7 

 Lower 6385 35 4.7 2.6 

CMPP2 Very High 52 329 504 38.2 37.4 

 High 77 567 694 56.5 51.6 

 Moderate 7076 133 5.2 9.9 

 Lower 69 15 0.1 1.1 

Significant waterbodies currently in existing reserve schemes 

An assessment of the extent of Very High and High ICV waterbodies within High 
Land Tenure Security areas can reveal how many of Tasmania‟s waterbodies 
already happen to occur within reserves set up for conserving terrestrial values. 

Integrated Conservation Value (ICV) was used for comparison as it provides an 
assessment of representativeness and naturalness, while also taking into account 
Special Values; the latter having a long-recognised association with the assessment 
of conservation value.  Land Tenure Security has distinct implications for the 
maintenance of conservation values throughout the state and while these do not 
necessarily reflect on-ground management practices (e.g. some areas of private land 
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are managed for conserving natural values), they do reflect general trends of tenure 
security. 

Of the 220 waterbodies ranked as being Very High ICV (Table 14), 159 (72.3%) exist 
in high Land Tenure Security areas (strict reserves) and are scattered across the 
state.  In contrast, approximately 24.5% (54) of the Very High ICV waterbodies (by 
number) exist in low tenure security areas (including private land and unallocated 
Crown land) and are located throughout the Central Plateau, Midlands, the 
Ringarooma catchment and on King Island.  Table 15 shows the proportional area of 
Very High and High ICV rated waterbodies within each Land Tenure Security 
category. 

Table 15. Proportion of waterbodies (by area and number) rated as Very High (n =220, total area = 
103 303 ha) and High ICV (n=614, total area = 24 519 ha) within each Land Tenure Security 
category. 

Land 
Tenure 
Securit
y 

Very High ICV waterbodies High ICV waterbodies 

Area 
(ha) 

Area 
(%) 

Number % Area 
(ha) 

Area 
(%) 

Number % 

High 60 426 58.5 159 72.
3 

11 248 45.9 501 81.6 

Medium 421 4.1 7 3.2 3708 15.1 13 2.1 

Low  38 667 37.4 54 24.
5 

9563 39 100 16.3 

Ramsar Convention on Wetlands 

Three of the CFEV waterbodies matched significant sites listed under the Ramsar 
Convention (Ramsar 2005).  Of these waterbodies, 2 (66.7%) were rated as being 
Very High ICV and 1 (33.3%) was rated as High (Table 16). 

Table 16. Ramsar sites assessed as waterbodies by CFEV. 

Waterbody name CFEV ICV ranking 

Logan Lagoon High 

Little Waterhouse Lagoon Very High 

Jocks Lagoon Very High 

Directory of Important Wetlands of Australia 

Thirty-four waterbodies representing 32 sites of national significance on the Directory 
of Important Wetlands of Australia (DIWA) (EA 2001) for Tasmania were assessed 
by the CFEV project.  Of these waterbodies, 21 (61.8%) were rated as being Very 
High ICV, 11 (32.4%) were High and 2 (5.9%) were Moderate (see Appendix 9 for 
details). 

 



Wetlands 

118 Conservation of Freshwater Ecosystem Values Project  Technical Report 

7 Wetlands 

7.1 Wetland values and threats 

Tasmania has a wide variety of wetlands including sphagnum bogs, peatlands, 
coastal lagoons, swamp forests and freshwater marshes.  The wetlands also vary in 
permanency from the deep, permanent marshes on the west coast to shallow, 
temporary wetlands, like those throughout the Midlands, which may dry out 
seasonally or in dry years. 

Tasmania has ten Ramsar wetland sites of international significance and a further 89 
which have been listed nationally on the Directory of Important Wetlands in Australia 
(DIWA). 

Wetlands are important ecosystems because they: 

 are breeding grounds for many animals, especially macroinvertebrates, fish 
and waterbirds 

 provide protection from floods 

 provide habitat and protection for animals 

 are areas of high biodiversity 

 are important refuge areas for wildlife in times of drought. 

Wetlands are often perceived as wastelands and as a result have been degraded by 
impacts such as drainage and alterations to the natural water regime, grazing by 
stock, vegetation clearance and ploughing for agriculture, pollution from adjacent 
land use and four-wheel driving activities. 

In this chapter, the wetland ecosystems of Tasmania are described with reference to 
the classification and condition assessment used in the Conservation of Freshwater 
Ecosystem Values (CFEV) Project.  The results of the CFEV assessment, including 
conservation value and conservation management priority are also presented. 

7.2 Identifying wetlands and their catchments 

7.2.1 Wetlands - a definition 

The CFEV project considers wetlands as freshwater-dependent ecosystems that are 
vegetation dominated and vary in hydrodynamics from deep and permanently 
inundated to shallow and temporary. 

7.2.2 Wetland polygons 

A spatial data layer (1:25 000) was developed for the wetland ecosystem theme 
using a combination of data from the LIST hydrography layer (subsets: wetland 
swamp area and wet areas) and the TASVEG mapping data (Version 0.1 May 2004) 
representing wetland vegetation communities (refer to Appendix 6.3.58 for specific 
details).  A summary of the wetlands spatial data layer statistics is presented in Table 
17 and a selection from the wetlands spatial data layer is illustrated in Figure 40.
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Table 17. Summary of features within the wetlands spatial data layer. 

Total number of wetlands 20 597 

Total area of wetlands 206,790 ha 

Minimum wetland area* 0.6 m
2
 

Maximum wetland area 4900 ha 

**Extremely small wetlands are likely to be an artefact of the mapping process rather than an 
exact representation of the wetland in the landscape. 

 

Figure 40. Part of the wetlands spatial data layer, also showing river sections and River Section 
Catchments. 

7.2.3 Wetland catchments 

Local catchments for each wetland spatial unit were created using the River Section 
Catchment (RSC) spatial data layer (described in Appendix 6.2.25).  If the area of an 
RSC that overlapped with a wetland spatial unit was greater than 30%, it was 
considered to have a local influence on the wetland.  A separate data set was 
produced for the wetland catchments that links with the RSC spatial data layer 
(Appendix 6.3.56) and each individual RSC could be assigned to more than one 
wetland spatial unit. 

7.3 Classifying wetlands 

A wetland classification should include an assessment of vegetation, hydrology, 
aquatic biota, geomorphology and geographic location.  The CFEV classification 
represents the most comprehensive classification of wetlands conducted for 
Tasmanian wetlands to date.  The classification of wetlands considered a range of 
physical and biological components where statewide data was available or could be 
derived using rules or modelling to derive a comprehensive data set that 
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approximates pre-European-settlement conditions.  The key biophysical components 
for the classification were selected from the broad groups of vegetation, aquatic 
fauna, hydrology, geomorphology/physical form and water quality.  The final 
classifications were  Some individual components could not be included in the 
wetland classification as some data was inconsistent, poor quality or spatially limited.  
Datasets discarded were waterbirds, algae, macroinvertebrates, native fish, 
hydrology and many of the water quality parameters.  A list of data sets that were 
considered in the CFEV wetland assessment is provided in Appendix 2. 

In the case of temporary wetlands, the classification assumed the wetlands were in a 
wet/damp phase. 

The inputs to the physical and biological classification for wetlands are outlined in 
Figure 41 and discussed individually in the following sections.  Data on 
assemblages/communities for each biological or physical ecosystem component 
were derived and assigned to the wetland spatial units. 

 

Figure 41. Flow-chart showing physical and biological ecosystem components used in the 
classification of wetlands. 

Each ecosystem component identified in Figure 41 is discussed in more detail in the 
following sections.  Details on how each data set was developed are provided in 
Appendix 6.  This includes the descriptions of each of the different classes 
(assemblage, community, region, etc.) for each of the ecosystem components and 
the rules by which these were assigned to wetland spatial units. 
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7.3.1 Physical classification 

(Ecosystem component referred to as WL_PCLASS in the CFEV database) 

A physical classification was conducted for wetlands by integrating the components 
of area, elevation, position relative to the Tyler corridor and geomorphic character.  
The method for combining these components is described in Appendix 6.3.57 and 
details are provided below. 

The conceptual basis for these inputs to the physical classification was as follows: 

 Area – the size of a wetland has a strong influence on the number and 
diversity of habitats within it. 

 Elevation – is believed to partially differentiate wetland environments in terms 
of seasonal temperature regime, nutrient status and dissolved ions. 

 Geomorphology – local geomorphic conditions may dictate coarse-scale 
morphological and fine scale sedimentary character of the wetland. 

 Position relative to Tyler corridor – differentiates wetlands on their 
biogeochemical state in terms of their colour, light attenuation, pH and 
dissolved organic carbon content. 

Area 

(Ecosystem component referred to as WL_AREA in the CFEV database) 

The area of each wetland spatial unit was calculated using a standard script in 
ArcGIS (GIS software).  These values were then grouped into five size classes: 0-1, 
1-10, 10-100, 100-1 000 and >1000 ha. 

Elevation 

(Ecosystem component referred to as WL_ELEV in the CFEV database) 

The elevation (m AHD) of each of the wetlands was calculated from the 25 m Digital 
Elevation Model (DEM) as the average elevation of all grid squares within a particular 
wetland polygon.  These values were further grouped into 4 classes: 0-20, 20-100, 
100-800, >800 m AHD. 

Fluvial geomorphology 

(Ecosystem component referred to as WL_GEORESP in the CFEV database) 

The context describing the geomorphology of the wetlands was derived from the river 
geomorphic mosaics (Jerie & Houshold 2003).  Each of the geomorphic mosaics 
were classified according to their responsiveness as follows (refer to Appendix 6.3.16 
for full details): 

 Highly responsive - an alluvial or fine sediment system. 

 Moderately responsive - a system of sedimentary character intermediate 
between fine and coarse. 

 Unresponsive - a coarse or bedrock controlled and dominated surface water 
system. 

One of these three classes was assigned to each wetland polygon, according to 
whichever fluvial geomorphic mosaic was the most extensive within the wetland. 
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Position relative to the Tyler corridor 

(Ecosystem component referred to as WL_TYLER in the CFEV database) 

The „Tyler corridor‟, named after the work carried out by Professor Peter Tyler and 
other researchers, was used to describe a coarse scale biogeochemical „divide‟ 
within Tasmania, where surface waters range in character as follows (refer to 
Appendix 6.3.51 for full details): 

 West of corridor – predominantly dark in colour, high in dissolved organic 
carbon and low in pH. 

 Within corridor – intermediate between the two states. 

 East of corridor – mainly low colour, low dissolved organic carbon and high 
pH. 

Each wetland was assigned the category relating to its location with respect to the 
Tyler corridor (east, west or corridor).  Two categories were created for input into the 
physical classification – „east‟ or „west and corridor‟. 

Physical classification output 

The physical classification produced 71 different classes which had wetland 
membership (Appendix 6.6.3.57) across the range of sizes, positions relative to the 
Tyler corridor, elevation and fluvial geomorphology. 

The most common physical class (by area) included large (>1000 ha) wetlands east 
of the Tyler corridor, either a moderately responsive or unresponsive geomorphic 
system at high elevation (>800 m).  This physical class represented approximately 
8.6% of the total area of wetlands, with the wetlands of this class mainly located on 
the Central Plateau, north and west of Great Lake. 

The rarest wetland physical class is the one characterised as small (1-10 ha), highly 
responsive geomorphic systems, occurring east of the Tyler corridor at an elevation 
greater than 800 m AHD.  These wetlands are mainly located in alpine areas west of 
lakes Rowallan and Parangana, with a couple also found in the east of the state, 
near Mt Maurice. 

7.3.2 Biological components 

Frog assemblages 

(Ecosystem component referred to as WL_FROGS in the CFEV database) 

Frogs are an important part of Tasmania‟s waterbodies and wetlands.  Frog 
assemblage data was based on the regional distribution of frog species and their 
resulting assemblages.  Species distributions were described by experts, which 
resulted in 15 different assemblages across the state (refer Appendix 6.2.10).  Each 
wetland spatial unit was assigned a frog assemblage class (see Appendix 6.3.15). 

The rarest of the frog assemblage classes is the „North‟ assemblage, which is 
present within 0.2% of the total wetland area.  The assemblage extends across the 
north coast of Tasmania between Wynyard and Spreyton, and consists of 
Limnodynastes dumerili insularis (eastern banjo frog), Litoria ewingi (brown tree 
frog), Crinia signifera (common froglet), Geocrinia laevis (smooth froglet), Crinia 
tasmaniensis (Tasmanian froglet).  The most common class is the „West‟ 
assemblage (31% of wetland area), found in the west of the state, from the Frankland 
River to Port Davey.  The species in this assemblage are Limnodynastes dumerili 
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insularis (eastern banjo frog), Litoria ewingi (brown tree frog), Litoria burrowsae 
(Tasmanian tree frog), Crinia signifera (common froglet), Crinia tasmaniensis 
(Tasmanian froglet). 

Burrowing crayfish 

(Ecosystem component referred to as WL_BCRAYS in the CFEV database) 

Burrowing crayfish (genera Geocharax, Parastacoides and Engaeus) are a 
significant part of wetland fauna in Tasmania.  The burrowing crayfish data was 
simplified to two classes: native burrowing crayfish absent or high probability of 
native burrowing crayfish present.  Each wetland was assigned with the burrowing 
crayfish class that was most extensive within it.  Appendix 6.3.4 gives full details of 
how the spatial data layer was produced. 

Of the two classes for burrowing crayfish, the „presence‟ class was the more 
extensive, representing 62% of the total wetland area and covering the west and 
northern areas of the state, including King Island and the Furneaux group. The 
„absence‟ region was the rarer, occurring in all other areas of the state. 

Vegetation context (Tree assemblages) 

(Ecosystem component referred to as WL_TREES in the CFEV database) 

The same tree assemblage map (D. Peters & M. Brown unpublished data; Appendix 
9.2.29) used for the rivers and waterbodies, was also used in the wetland 
classification.  Every wetland was assigned the tree class (Appendix 6.3.49) that was 
most extensive within the riparian zone of the wetland (i.e. 100 m wide strip around 
the edge of the wetland).  The CFEV project uses the term „riparian‟ to include 
vegetation alongside freshwater -dependent ecosystems such as rivers, waterbodies, 
wetlands and saltmarshes. 

The rarest vegetation context class (<1% of wetland area) consisted of east coast 
lowland dry sclerophyll with Oyster Bay pine (Acacia dealbata, Acacia mearnsii, 
Allocasuarina littoralis, Allocasuarina verticillata, Banksia marginata, Beyeria viscosa, 
Bursaria spinosa, Callitris rhomboidea, Dodonaea viscosa, Eucalyptus amygdalina, 
Eucalyptus globulus subsp., Eucalyptus ovata, Eucalyptus pulchella, Eucalyptus 
rubida, Eucalyptus tenuiramis, Eucalyptus viminalis, Exocarpos cupressiformis, 
Leptospermum grandiflorum, Leptospermum scoparium var., Notelaea ligustrina, 
Olearia argophylla, Pomaderris apetala, Pomaderris elliptica and Pomaderris 
pilifera).  This assemblage occurs on the dolerite, sandstone and mudstone on the 
coastal flanks of the Eastern Tiers south of Bicheno.  The most extensive wetland 
vegetation context class (18% of wetland area) is a mosaic of the eastern alpine 
communities and Eucalyptus coccifera forests found on the Central Plateau and Ben 
Lomond/Mt Barrow.  This assemblage contains the species Eucalyptus coccifera, 
Eucalyptus gunnii and Richea scoparia. 

‘Tyler’ classification 

(Ecosystem component referred to as WL_TYLERC in the CFEV database) 

Although the Tyler corridor was used in the wetland physical classification (Section 
7.3.1), it was considered necessary to identify other key biogeochemical 
characteristics, such as natural variation in water chemistry (pH, colour, ionic 
composition), zooplankton and phytoplankton assemblages, and natural trophic 
status.  The Tyler classification incorporates these components and was developed 
using information from published works by Professor Peter Tyler and associates (see 
Appendix 8 for a list of publications). 
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The biogeochemical or „Tyler‟ classification for wetlands was based on the same 
classification as waterbodies, excluding the „mesotrophic upland lakes‟ and 
„meromictic lakes‟ classes.  This classification separated wetlands using the Tyler 
corridor, salt lakes, salt pans, and coastal lagoons on mainland Tasmania, King 
Island and the Furneaux group (refer Appendix 6.3.50 for specific rules). 

The most extensive class of the Tyler classification describes the „clearwater‟ 
wetlands, located east of the Tyler corridor, while the rarest class represents lowland 
salt lakes and pans in the Midland lowlands, east and north-west of Tunbridge. 

Wetland vegetation 

(Ecosystem component referred to as WL_DVEG in the CFEV database) 

Aquatic macrophytes or internal wetland vegetation are an important floral 
characteristic of wetlands.  Vegetation provides important habitat and a food source 
for aquatic biota such as macroinvertebrates, frogs, native fish and waterbirds.  Data 
from the TASVEG mapping program, which has mapped vegetation communities 
across Tasmania, was used to assign the most spatially extensive wetland 
vegetation class to each of the wetland polygons.  Twenty-six aquatic vegetation 
community classes, including swamp forest, herbfields, sedgelands, alkaline pans, 
wet scrubs and buttongrass, were selected used in the wetland vegetation 
classification.  In instances where the more extensive vegetation for the wetland was 
improved pasture, or was dominated by exotic invasive plant species 
(Dv_other_exot), sites were not selected by their vegetation community class, but by 
the class of the nearest equivalent wetland.  Appendix 6.3.58 provides details of the 
specific communities selected as well as the rules for attributing the wetland 
polygons with a wetland vegetation class. 

The least extensive wetland vegetation class includes eight small wetlands on the 
Central Plateau characterised by Sphagnum peatland with emergent trees.  The 
most common class was found to be wetlands assigned with „other‟ vegetation (i.e. 
the wetlands contain a vegetation type that is other than those typically found in 
wetlands).  These wetlands are scattered all over the state. 

7.4 Condition assessment 

A condition assessment for wetlands addressed local impacts, including changes in 
hydrology, native vegetation, sediment input and water quality.  The input variables 
used for assessing wetland condition and the process for using these variables to 
generate a final Naturalness score (N-score) is detailed in Figure 42 and discussed 
individually in the sections below.  This figure also indicates which variables were 
developed using expert rule systems.  Condition variable names are indicated below 
in italics for reader clarity. 

Each condition variable identified in Figure 42 is discussed in more detail in the 
following sections.  With the exception of the abstraction index, all of the condition 
variables are constrained within the range of 0 to 1, with 0 being heavily impacted or 
altered, and 1 being pristine.  The abstraction index differs in having 0 as a pristine 
state and large positive or negative numbers indicative of impact (more detail can be 
found in the sections below).  
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Figure 42. Flow-chart outlining data used in the wetland condition assessment to derive a 
Naturalness score (N-score).  Note: where indicated expert rule systems were used to combine 
variables and create sub-indices. 

Other variables that are often used to describe wetland condition, such as drainage, 
water regime, macroinvertebrates, macrophytes and algae, were considered but 
could not be used for various reasons (mainly due to the lack of statewide data).  
More details are given in Appendix 2. 

A condition assessment for wetlands was designed to: 

 assess change in current condition relative to pre-European settlement 
reference 

 include changes within the wetland, and proximal (e.g. riparian) and local 
catchment areas 

 include changes associated with hydrology (in-flowing streams), native 
vegetation (internal and riparian), sediment inputs and water quality. 

Input variables were developed using GIS mapping rules (see Appendix 6) and 
integrated using expert rule systems (refer Section 3.5.1) to generate an overall N-
score.  Details of the wetland expert rule systems are provided in Appendix 4.3. 

For wetlands, assessment of catchment-based condition data only included the local 
catchment (i.e. the River Section Catchments immediately upstream of a wetland) 
rather than the greater accumulated upstream catchment. 
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7.4.1 Wetland Naturalness score (N-score) 

(Condition variable referred to as WL_NSCORE in the CFEV database.) 

An overall N-score was generated for wetlands using the outputs from the hydrology, 
native vegetation, sediment input and water quality expert rule systems.  The 
definition table is shown in Appendix 4.3.4, where the inputs were weighted in order 
of influence on wetland condition: native vegetation > hydrology > water quality > 
sediment input. 

Figure 43 presents a histogram that shows the range of N-scores for wetlands.  Most 
of the wetlands (73.1% of total wetland area), predominantly located in the south-
west, the Central Plateau and the Furneaux group of islands, were found to be in 
near pristine/pristine condition (N-score >0.9).  Small wetlands (mean area 4.3 ha) 
associated with agricultural and urban areas of Tasmania were in poorer condition 
(N-score <0.6). 

 

Figure 43. Histogram of wetland Naturalness scores (N-score).  The grey boxes along the x-axis 
show the range of data within each of the three categories (1 = Low, 2 = Medium, 3 = High), 
which were created for reporting purposes within the CFEV database. 

Hydrology 

(Condition variable referred to as WL_HYDRO in the CFEV database.) 

Water regimes are important for sustaining wetland function and diversity (Casanova 
& Brock 2000).  Historically, increased stability of water regimes has resulted in 
wetlands that are continuously dry/drained or continuously wet/dammed (Brock et al. 
1999).  Impacts to the hydrology of wetlands include draining for agricultural 
purposes, removal of water from the catchment for irrigation, damming and artificial 
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water level manipulation for irrigation together with alterations to groundwater 
supplies. 

The hydrology variable was created using an expert rule system that included input 
data to describe impacts associated with catchment disturbance (land clearance and 
intensive land use practices) and an abstraction index (see Figure 42 above).  It was 
considered by experts that catchment disturbance had more of an influence on 
hydrology than abstraction.  The definition tables showing the expert rules are 
provided in Appendix 4.3.1. 

Figure 44 presents a histogram that shows the range in scores produced by the 
hydrology expert rule system.  A significant proportion (70.6% of total wetland area) 
of wetlands is in near pristine/pristine condition (score >0.9) in terms of hydrology.  
Those areas most affected by hydrological impacts are primarily associated with the 
agricultural and urban areas of Tasmania. 

 

Figure 44. Histogram of hydrology scores used in assessing wetland condition.  The grey boxes 
along the x-axis show the range of data within each of the five categories which were created for 
reporting purposes within the CFEV database. 

P
e
rc

e
n
ta

g
e
 o

f 
W

e
tl
a
n
d
 A

re
a
 

0

20

40

60

80

100

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1 2 3 4 5

Disturbed Pristine



Wetlands 

128 Conservation of Freshwater Ecosystem Values Project  Technical Report 

Catchment disturbance 

(Condition variable referred to as WL_CATDI in the CFEV database.) 

Certain land practices, such as intensive animal production, urbanisation, horticulture 
and removal of native vegetation can impact on the ecosystem and its inhabitants.  
These activities can lead to increased sediment and nutrient input to the wetland, 
contributing to changes in topography, habitat availability, water quality and biota. 

An assessment of impacts within the local catchment for wetlands was undertaken 
using the catchment disturbance data set described in Appendix 6.2.4.  The 
calculation of wetland catchment disturbance used the wetland polygons and the 
catchment disturbance layer.  A score was given for each wetland catchment (a 
subset of the River Section Catchment spatial data layer).  The catchment 
disturbance score assigned to each wetland spatial unit was given as a percentage 
area of the local wetland catchment.  More details are provided in Appendix 6.3.5. 

Catchment disturbance scores were used in the hydrology and water quality expert 
rule systems (refer to Appendix 4.3).  A histogram showing the range of catchment 
disturbance scores for wetlands is provided in Figure 45. 

 

Figure 45. Histogram of catchment disturbance scores used in assessing wetland condition.  
The grey boxes along the x-axis show the range of data within each of the five categories which 
were created for reporting purposes within the CFEV database. 

The majority of wetlands (67.7% of total wetland area) were found to be in near 
pristine/pristine condition (score >0.9) with respect to catchment disturbance.  Those 
wetlands impacted by activities within their catchment are generally located in 
agricultural and urban areas. 
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Abstraction index 

(Condition variable referred to as WL_ABSTI in the CFEV database.) 

Abstraction, either by the removal and/or addition, of water within a catchment, can 
lead to modifications to the hydrological regime of wetlands.  This may result in a 
change in inundation frequency and duration, and sediment and nutrient loads. 

The abstraction index for wetlands was based on the abstraction or diversion of 
water from inflowing rivers within their respective local catchments.  Calculation of 
the abstraction index was undertaken using the rules outlined in Appendix 6.3.1.  The 
output ranged from -14.7 (large to major increases in long-term mean annual flow 
volume), through 0 (no net abstraction (good condition)) to 15.0 (large to major 
decreases in long-term mean annual flow volume).  The abstraction index was an 
input in the hydrology expert rule system for wetlands (see Appendix 4.3.1.). 

In most cases (87.5% of total wetland area), there was minimal or no increase or 
decrease in long-term mean annual flow volume due to net abstraction of water 
(score -0.05 to 0.05), as shown in Figure 46.  High abstraction (score <-4 or >4) was 
found to be associated with 0.8% of the total wetland area.  These wetlands are 
scattered throughout central Tasmania, from near Lake Leake in the east to near 
Lake Selina in the west. 

 

Figure 46. Histogram of abstraction index scores used in assessing wetland condition.  Negative 
values refer to the addition of water to the catchment while positive values indicate removal of 
water from the catchment. 
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Native vegetation 

(Condition variable referred to as WL_NATVE in the CFEV database.) 

The presence of native vegetation within and adjacent to wetlands plays an important 
role in their ecosystem function and processes.  Native vegetation provides important 
habitat and food resources for organisms as well as a mechanism for improving 
water quality through filtering nutrients and capturing sediment. 

For each wetland, a native vegetation score was generated using an expert rule 
system.  The input variables were native riparian vegetation and wetland (internal) 
vegetation and the expert rules are outlined in Appendix 4.3.2 and dealt with further 
in the following sections.  The wetland vegetation was considered by the experts to 
have more of an influence on the overall native vegetation condition than the native 
riparian vegetation.  Figure 47 presents a histogram that shows the range in scores 
produced by the native vegetation expert rule system. 

The majority of the wetlands (83.9% total wetland area) have small or no 
anthropogenic changes to the extent of native vegetation and are predominantly 
located in the south-west and on the Central Plateau.  Nevertheless, a fair proportion 
(4.0% of total wetland area) of wetlands are in very poor vegetation condition.  These 
wetlands are situated throughout the agricultural and urban zones of Tasmania, 
including King and Flinders Islands. 

 

Figure 47. Histogram of native vegetation scores used in assessing wetland condition.  The grey 
boxes along the x-axis show the range of data within each of the four categories which were 
created for reporting purposes within the CFEV database. 
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Native riparian vegetation 

(Condition variable referred to as WL_NRIVE in the CFEV database.) 

The riparian zone of the wetland is defined as the strip of land immediately adjacent 
to the wetland that influences, and is influenced by, the wetland with which it is 
associated.  The vegetation within this zone protects the wetland from erosion and 
excess nutrient and sediment input. 

Native riparian vegetation was assessed using the wetland polygon layer, a riparian 
buffer zone layer and the CFEV modified TASVEG vegetation layer (all described in 
Appendix 6.2.20).  The buffer zone layer consisted of a 100 m width strip around 
each of the wetlands, which was then intersected with the TASVEG modified 
vegetation layer to give a percentage area of native riparian vegetation within the 
buffer zone.  This was then assigned to each of the wetland spatial units (rules 
shown in Appendix 6.3.59). 

The native riparian vegetation score was used as an input in the native vegetation 
expert rule system (refer to Appendix 4.3.2). 

A large proportion (77.6% of total wetland area) of the wetlands are in near 
pristine/pristine condition (score >0.9) with respect to the extent of native riparian 
vegetation (Figure 48).  Many wetlands across the north and east of Tasmania, as 

well as King and Flinders Islands, have a low proportional area (score 0.2) of native 
vegetation occurring within the riparian zone and are therefore considered to be in 
poor condition. 

 

Figure 48. Histogram of native riparian vegetation scores used in assessing wetland condition.  
The grey boxes along the x-axis show the range of data within each of the four categories which 
were created for reporting purposes within the CFEV database. 
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Wetland vegetation 

(Condition variable referred to as WL_NVEG in the CFEV database.) 

The wetland vegetation in Tasmania can range from herblands and sedgelands to 
swamp forests.  Vegetation such as macrophytes are important in many wetland 
processes and food-web function, serving purposes such as nutrient recycling, 
limiting light availability for algal growth, providing habitat and food resources for 
aquatic organisms and stabilising sediments.  Threats to wetland vegetation include 
stock grazing, inappropriate water regimes, weed invasion, increased nutrient and 
sediment inputs and physical removal. 

An assessment of the condition or naturalness of the vegetation inside the wetlands 
was conducted using the TASVEG modified vegetation layer.  The proportional area 
of natural vegetation (from the modified TASVEG layer see Appendix 6.2.20) within 
the wetland polygons was assigned to each wetland spatial unit.  A score of 1 (100% 
native wetland vegetation) indicated a good condition wetland, while 0 (0% native 
wetland vegetation) indicated a poor condition wetland. 

The wetland vegetation score was used in the native vegetation expert rule system 
(refer to Appendix 4.3.2). 

A large proportion of the wetlands (90.0% of the total wetland area) (Figure 49) have 
a very to extremely high proportional area of native wetland vegetation (>90% of 
internal wetland area is native vegetation).  Those wetlands with poor wetland 
vegetation scores are primarily located throughout the urban and agricultural (north 
and east) areas of Tasmania. 

 

Figure 49. Histogram of wetland vegetation scores used in assessing wetland condition.  The 
grey boxes along the x-axis show the range of data within each of the five categories which were 
created for reporting purposes within the CFEV database. 
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Sediment input (surrogate - Catchment disturbance) 

(Condition variable referred to as WL_SEDIN in the CFEV database.) 

The supply of sediment to freshwater ecosystems is strongly associated with impacts 
within their upstream and surrounding catchments.  To reflect this, the variable used 
as a surrogate for sediment input was catchment disturbance.  This data represented 
sediment input as a direct input into the wetland N-score expert rule system.  The 
definition table is shown in Appendix 4.3.4. 

A histogram showing the range of sediment input scores is identical to that displayed 
in Figure 45 for catchment disturbance).  As stated in the catchment disturbance 
section above, a large proportion of wetlands (67.7% of total wetland area) are in 
near pristine/pristine condition (score >0.9). 

Water quality 

(Condition variable referred to as WL_WATER in the CFEV database.) 

While wetlands often act as filtration systems and can improve water quality, they 
can also be affected by excessive loads of nutrients and sediments.  These sources 
primarily come from the upstream and surrounding catchments.  Changes in water 
quality can lead to decreased wetland function, increased algal blooms and weed 
invasion. 

Water quality scores were generated using an expert rule system with input variables 
of catchment disturbance and land use (nutrients).  These variables were chosen due 
to their strong links with water quality.  Experts rated land use (nutrients) as having a 
greater influence on water quality than catchment disturbance (see Appendix 4.3.3).  
Figure 50 presents a histogram that shows the range in scores produced by the 
water quality rule system.  A number of small wetlands (8.6% of the total wetland 
area, mean area 3.2 ha) have been affected by anthropogenic changes and score 
poorly for water quality (score <0.4).  These wetlands are primarily associated with 
urban and agricultural areas throughout the northern and Midlands areas of 
Tasmania, as well as King Island and south-west Flinders Island. 
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Figure 50. Histogram of water quality scores used in assessing wetland condition.  The grey 
boxes along the x-axis show the range of data within each of the five categories which were 
created for reporting purposes within the CFEV database. 

Land use (nutrients) 

(Condition variable referred to as WL_NUTRI in the CFEV database.) 

Increased nutrient loads in lakes and other waterbodies can be associated with 
agricultural activities, urban and industrial run-off and soil erosion.  Excess nutrients 
in wetlands can cause increased occurrences of algal blooms and encourage aquatic 
weed invasion.  This in turn can reduce the ability of a wetland to support natural 
populations of aquatic flora and fauna. 

The land use (nutrients) spatial data layer was developed using selected LIST land 
use categories associated with intensive land use practices (refer to Appendix 
6.2.16).  Each land use category was assigned a nutrient score by experts that 
reflected the relative potential of these land use activities to contribute nutrient loads 
to freshwater systems.  The land use layer was then intersected with the River 
Section Catchment layer to assign a nutrient score to each of the River Section 
Catchments.  Nutrient scores were assigned to wetland spatial units as the 
proportional area within the local catchment of the wetland (refer to Appendix 6.3.25 
for rules). 

Land use (nutrients) was used as input for water quality, which was then put into the 
wetland N-score rule system (see Appendix 4.3.3.) 

A histogram showing the range of wetland land use (nutrients) scores is presented in 
Figure 51.  Almost all of the wetlands (98.0% of the total wetland area) have low to 
no level of intensive land use within their catchments, indicating a low probability of 
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excess nutrient input to the wetland (score >0.9).  Those wetlands that are most 
affected by nutrient inputs are scattered across the north and middle of the state. 

 

Figure 51. Histogram of land use (nutrients) scores used in assessing wetland condition.  The 
grey boxes along the x-axis show the range of data within each of the five categories which were 
created for reporting purposes within the CFEV database. 

Catchment disturbance 

See the entry associated with Hydrology on page 128 for details. 
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7.5 Identifying important wetland areas 

The prioritisation of Tasmania‟s wetlands was conducted in two stages (according to 
the CFEV assessment framework – see Section 3.3.2).  Firstly, an assessment of the 
wetlands‟ conservation value was conducted which considered representativeness 
alone (RCV), or combined this with Special Values to generate an Integrated 
Conservation Value (ICV).  This information was then used to identify Conservation 
Management Priority (CMP).  The final CMP ranking takes into account assumptions 
about how the land (Land Tenure Security) and water (N-score – as a surrogate for 
water security) are currently managed. 

An assessment of the proportion of significant (Very High or High ICV) wetlands that 
are located within High Land Tenure Security areas was undertaken to show how 
much of Tasmania‟s wetland ecosystems are incidentally managed within the 
terrestrial reserve system.  A comparison of the CFEV ICV outputs is also made with 
other assessments/criteria (e.g. Ramsar, DIWA). 

7.5.1 Conservation value of wetlands 

All mapped wetlands were assessed for their conservation value using a spatial 
selection algorithm which incorporated data on their biophysical classification and 
condition assessment (refer to Section 3.6).  There were six ecosystem components 
identified in the wetlands classification, which gave a total of 171 biophysical classes. 
These classes, along with the N-score, were put into the algorithm to select each 
wetland polygon, based on rarity of the classes and current condition, until all of the 
wetlands in the spatial data layer were selected. 

The output from the algorithm was banded into three (A, B, or C) describing the RCV, 
where the A band includes all of the best representative examples for each 
biophysical class.  A band sites are widespread across Tasmania and are 
represented by approximately 40 000 ha (20.9% of total wetland area) of wetlands.  
Table 18 summarises the number (and area) of wetlands, according to each of the 
conservation evaluation attributes (RCV, ICV and CMP) and their respective 
categories. 

An assessment of ICV, combining RCV with information relating to the presence of 
Special Values, revealed that there were 124 Special Values found to be associated 
with the wetlands of Tasmania.  Tamar wetlands had eight special values associated 
with it, while four other sites had seven.  These were mainly from the Lake King 
William area (Tibbys Plains, Skullbone Plains and an unnamed wetland near 
Clarence Lagoon) together with the Apsley Marshes. 

7.5.2 Priorities for the conservation management of wetlands 

The assessment of Conservation Management Priority (CMP) ranks freshwater-
dependent ecosystems based on their priority for conservation management using 
the evaluation of conservation value (either RCV or ICV), naturalness and Land 
Tenure Security. The proportional area of wetlands varied across the ranking for 
each of the CMP outputs (Table 18) with the greatest proportion of wetlands rated as 
Lower for CMPI while more of the wetlands were rated as High and Very High for 
CMPP1 and CMPP2, respectively.  Refer to Section 3.7 for a generic guide to the 
derivation of each of the four different priority scores. 
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Important wetlands currently in existing reserve schemes 

An assessment of the extent of Very High and High ICV wetlands within High Land 
Tenure Security areas can reveal how many of Tasmania‟s wetlands already happen 
to occur within reserves set up for conserving terrestrial values. 

Integrated Conservation Value (ICV) was used for comparison as it provides an 
assessment of representativeness and naturalness, while also taking into account 
Special Values; the latter having a long-recognised association with the assessment 
of conservation value.  Land Tenure Security has distinct implications for the 
maintenance of conservation values throughout the state and while these do not 
necessarily reflect on-ground management practices (e.g. some areas of private land 
are managed for conserving natural values), they do reflect general trends of tenure 
security. 

Approximately 24.6% of the total wetland area was ranked as Very High ICV, which 
includes the occurrence of Special Values (Table 18).  Of these, 13.5% of total 
wetland area exists in high Land Tenure Security areas (strict reserves) scattered 
across the west of the state and on Flinders Island.  In contrast, approximately 8.5% 
of the Very High ICV wetlands (by area) exist under low tenure security across the 
state.  Table 19 shows the proportional area of Very High and High ICV rated 
wetlands within each Land Tenure Security category. 

Table 18. Summary of conservation evaluation ratings for wetlands (N = 20 597, Total area = 
206 790 ha).  RCV = Representative Conservation Value, ICV = Integrated Conservation Value, 
CMPI1 = Conservation Management Priority – Immediate (using RCV as input to rule set), CMPI2 
= Conservation Management Priority – Immediate (using ICV as input to rule set (i.e. including 
Special Values)), CMPP1 = Conservation Management Priority – Potential (using RCV as input to 
rule set), CMPP2 = Conservation Management Priority – Potential (using ICV as input to rule set 
(i.e. including Special Values)). 

Attribute Category Area (ha) Number Area (%) Number (%) 

RCV A 43 168 6778 20.9 32.9 

 B 105 627 7963 51.1 38.7 

 C 57 995 5856 28.0 28.4 

ICV Very High 50 836 2255 24.6 10.9 

 High 72 744 8652 35.2 42.0 

 Moderate 53 837 5194 26.0 25.2 

 Lower 29 373 4496 14.2 21.8 

CMPI1 Very High 15 091 4745 7.3 23.0 

 High 6407 482 3.1 2.3 

 Moderate 47 867 3894 23.2 18.9 

 Lower 137 418 11 476 66.5 55.7 

CMPI2 Very High 50 101 6418 24.2 31.2 

 High 12 043 888 5.8 4.3 

 Moderate 29 239 2754 14.2 13.4 

 Lower 115 408 10 537 55.8 51.2 
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Table 18. (continued). 

Attribute Category Area (ha) Number Area (%) Number (%) 

CMPP1 Very High 42 943 6655 20.8 32.3 

 High 102 844 7750 49.7 37.6 

 Moderate 37 480 2151 18.1 10.4 

 Lower 23 523 4041 11.4 19.6 

CMPP2 Very High 118 724 10 731 57.4 52.1 

 High 56 623 5070 27.4 24.6 

 Moderate 15 836 1400 7.7 6.8 

 Lower 15 606 3396 7.5 16.5 

Table 19. Proportion of wetlands (by area and number) rated as Very High (n = 2255, total area = 
50 835 ha) and High ICV (n=8 652, total area = 72 743 ha) within each Land Tenure Security 
category. 

Land 
Tenure 
Security 

Very High ICV wetlands High ICV wetlands 

Area 
(ha) 

Area 
(%) 

Number % Area (ha) Area 
(%) 

Number % 

High 27855 54.8 795 35.2 33660 46.3 2837 32.8 

Medium 5452 10.7 175 7.8 6511 8.9 682 7.9 

Low  17528 34.5 1285 57 32572 44.8 5133 59.3 

Ramsar Convention on Wetlands 

Five of the Tasmanian sites listed under the Ramsar Convention (Ramsar 2005) 
were assessed as wetlands in the CFEV assessment (the remaining Ramsar sites 
are assessed by the CFEV project as waterbodies and estuaries).  All five were 
identified as having Very High ICV (refer Table 20). 

Table 20. Ramsar sites assessed as wetlands by CFEV. 

Wetland name CFEV ICV ranking 

Lavinia Very High 

Interlaken Lakeside Reserve Very High 

Apsley Marshes Very High 

Floodplain Ringarooma River Very High 

Jocks Lagoon Very High 
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Directory of Important Wetlands of Australia 

Forty wetlands representing 34 wetlands of national significance on the Directory of 
Important Wetlands of Australia (DIWA) (EA 2001) for Tasmania were assessed by 
the CFEV project. .  Of the 40 wetlands, 16 (40.0%) were rated as being Very High 
ICV, 7 (17.5%) were High, 13 (32.5%) were Moderate and 4 (10%) were rated as 
Lower ICV (see Appendix 9 for details).  DIWA wetlands can be complexes of both 
wetlands and waterbodies in the CFEV definitions, so some of the lower rated 
wetlands co-occur with waterbodies of the same name. DIWA listings do not 
differentiate between the two and the special values that cause the DIWA listing have 
been assigned to the CFEV waterbody, but not the wetland. 
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8 Saltmarshes 

8.1 Saltmarsh values and threats 

Saltmarshes are wetland-like areas that contain communities of plants and animals 
that can tolerate high soil salinity and periodic inundation by marine or brackish 
water.  Saltmarshes are influenced by tidal movement and therefore, are generally 
located within estuaries and along the high tide zones of low energy coastlines.  They 
also benefit from freshwater inputs and hence are affected by land and catchment 
activities. 

Saltmarshes are important habitats, which provide essential feeding, roosting and 
breeding areas for a large variety of birds, particularly migratory species.  These 
intertidal areas are also important nursery areas for a range of marine organisms.  
Where inundating water is highly saline, saltmarshes are dominated by succulent 
herbs and shrubs, whereas mildly salt tolerant rushes, sedges and grasses are 
commonly found in areas which are frequented by freshwater flushes.  Saltmarshes 
act as a buffer and filtration system for sediments and nutrients, while also providing 
important nutrients to estuarine systems. 

In many areas, the extent and health of saltmarsh communities has rapidly declined 
due to pressure from agriculture, land reclamation and urban development.  
Saltmarshes have also been used as rubbish tips and invaded by exotic species.  An 
assessment of harmful impacts (e.g. drainage, roading and stock grazing) within and 
adjacent to saltmarshes can give an indication of the health and condition of 
saltmarshes. 

The Conservation of Freshwater Ecosystem Values (CFEV) assessment identified 
ecosystem values associated with Tasmania‟s saltmarshes in order to assist with 
future management and protection of these important areas.  This chapter outlines 
the specific elements of the CFEV assessment used to describe and prioritise 
saltmarshes in Tasmania.  A summary of the results from the assessment is also 
provided. 

8.2 Identifying saltmarshes 

8.2.1 Saltmarshes - a definition 

The CFEV project considers saltmarshes as freshwater-dependent ecosystems that 
are influenced by the marine environment. They are recognised by their communities 
of plants and animals that can tolerate high soil salinity and periodic inundation by 
sea or brackish water. 

8.2.2 Saltmarsh polygons 

A saltmarsh polygon layer was developed using the TASVEG 1:25 000 vegetation 
layer (Version 0.1 May 2004).  All polygons with the codes Ms (succulent saltmarsh), 
Mg (graminoid saltmarsh) and Ma (generic saltmarsh) were included.  Small adjacent 
saltmarshes were combined manually, and subsequently treated as a single spatial 
unit (with a single set of attributes).  Combining adjacent ecosystems was considered 
to give a better representation of natural saltmarsh distribution, as these ecosystems 
have been heavily fragmented since European settlement.  Inland saltmarshes were 
removed, as these were considered salt lakes and included within the CFEV 
waterbodies spatial data layer.  The summary statistics for the saltmarsh spatial data 
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layer is presented in Table 21.  A close up example of the saltmarsh spatial data 
layer is shown in Figure 52. 

Table 21. Summary of features within the saltmarshes spatial data layer. 

Total number of saltmarshes 336 

Total area of saltmarshes 57 km
2
 

Minimum saltmarsh area 233 m
2
 

Maximum saltmarsh area 7 km
2
 

 

Figure 52.  Part of the saltmarshes spatial data layer, also showing river sections and River 
Section Catchments. 

8.2.3 Saltmarsh catchments 

Catchments were not created for saltmarshes as the condition assessment used 
aerial photograph assessment rather than being derived from catchment-based 
layers, as was done for the rivers, waterbodies and wetlands themes. 

8.3 Classifying saltmarshes 

Information relating to saltmarshes was limited to a small number of studies.  Data 
that had been collected (vegetation by Kirkpatrick & Glasby (1981) and invertebrates 
by Wong et al. (Wong et al. 1993)), was restricted to only a small number of sites 
across the state compared to the number of spatial units being assessed by the 
CFEV project.  The classification of saltmarshes was therefore, conducted using 
biological and physical components that could adequately describe saltmarshes at 
the statewide scale: tidal and wave energy, size, location and saltmarsh vegetation 
(Figure 53 and Section 8.3.1 below). 
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Ideally, a classification of saltmarshes should include information on water salinities, 
macroinvertebrates and waterbirds.  While some studies and monitoring have been 
conducted that collect data on these components, this data is not available for all 
saltmarshes across the state.  Appendix 2 outlines the additional data sets that were 
initially considered for the CFEV assessment. 

Spatial data was sourced or developed for each of the inputs to the biophysical 
classification (Appendix 6.3.41) and integrated to produce a single biophysical class, 
which in turn was put into the spatial selection algorithm for saltmarshes (see Figure 
53).  Each ecosystem component identified in Figure 53 is discussed in more detail in 
the following sections. 

 

 

Figure 53. Flow-chart outlining the process used in the classification of saltmarshes, showing 
physical and biological ecosystem components. 

8.3.1 Biophysical classification 

(Ecosystem component referred to as SM_BPCLASS in the CFEV database) 

A biophysical classification was conducted for saltmarshes by integrating the 
components of tidal/wave energy, area, general location and vegetation.  The 
methods for combining these components are provided in Appendix 6.3.41. 

The conceptual basis for using these inputs to the biophysical classification was as 
follows: 

 Tidal/wave energy – the magnitude and frequency of salt water inundation is 
one of the strongest influences on saltmarsh character. 

 Area – the size of a saltmarsh influences its ecological character and 
biodiversity. 

 Location – is believed to differentiate saltmarshes in terms of invertebrates 
and migratory birds. 

 Vegetation – saltmarsh vegetation varies regionally and in response to many 
of the variables above.  It in turn has a strong structuring effect on both 
saltmarsh form and ecology. 
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Tidal/wave energy regime 

(Ecosystem component referred to as SM_TIDAL in the CFEV database) 

Four tide/wave energy zones (north, including the top of Flinders Island, east, south 
and west, including King Island, coasts) were identified for Tasmania from data 
collected by Edgar et al. (1999) during a study on Tasmanian estuaries (refer 
Appendix 6.2.28. Each saltmarsh was assigned a tidal/wave energy class zone 
based on its location. 

Area 

(Ecosystem component referred to as SM_AREA in the CFEV database) 

The area for the saltmarshes was calculated for each of the saltmarsh spatial units 
using a standard script in ArcGIS (GIS software).  These values were then grouped 
into three size classes: 1 & 2 = <1 ha, 3&4 = >1 to <100 ha, 5 = >100 ha. 

Location 

(Ecosystem component referred to as SM_LOCAT in the CFEV database) 

The location of the saltmarshes within the state context was identified as being either 
from King Island, within the Furneaux group or on the main part of Tasmania. 

Vegetation 

(Ecosystem component referred to as SM_DOM in the CFEV database) 

The proportions of vegetation types within the saltmarshes were determined by 
calculating the per cent area of the saltmarsh TASVEG codes (Ms – succulent 
saltmarsh, Ma – generic saltmarsh, Mg – graminoid saltmarsh) within each of the 
saltmarsh spatial units.  Each saltmarsh spatial unit was then assigned the most 
extensive vegetation type that was present within it. 

Biophysical classification output 

The biophysical classification for saltmarshes resulted in a total of 23 classes (see 
Appendix 6.3.41. 

The rarest biophysical class is represented by small (<1 ha) saltmarshes, located on 
mainland Tasmania, consisting of graminoid saltmarsh vegetation (saline grassland).  
The coast associated with these saltmarshes is subject to large tides and moderate 
wave energy.  The saltmarshes within this class are located across the north-east 
coast of Tasmania. 

The most extensive biophysical class is represented by saltmarshes that are large 
(>100 ha), located on mainland Tasmania with generic saltmarsh vegetation 
(undifferentiated saline herbfield) and a coastline that is subject to small-intermediate 
tides and low wave energy.  These saltmarshes are located along the south-east 
coast between Moulting Lagoon and Ralphs Bay. 

8.4 Condition assessment 

Available data sets describing the condition of saltmarshes within Tasmania were 
mainly limited to a study by Wong et al. (1993).  Along with an assessment of 
saltmarsh fauna, the study observed disturbances impacting on the saltmarsh flora 
and fauna.  However, it relied on data from a single point within the saltmarsh and 
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data was recorded for only 63 saltmarshes around Tasmania.  It was thought that this 
was not a representative enough sample given the large number of saltmarshes that 
exist within Tasmania (336) and that an aerial photograph assessment could provide 
details of similar impacts across a larger number of saltmarshes.  This method was 
also considered preferable to GIS derived data, and in this respect the saltmarsh 
ecosystem theme has been dealt with differently to other ecosystem themes.  Data 
sources that were considered but discarded for use in the CFEV assessment are 
listed in Appendix 2.  Variables used in the condition assessment for saltmarshes 
were limited to those that could be detected from aerial photographs.  Other impacts 
identified by Kirkpatrick & Glasby (1981) as threatening processes to saltmarshes 
included fire and off-road vehicles.  No data was available to assess these impacts, 
so data collected from the aerial photographs were integrated using expert rule 
systems to produce an overall Naturalness score (N-score) (Figure 54).  Note, that 
creating the N-score for saltmarshes involved multiple cascading levels of expert rule 
systems.  These are focused around the idea that impacts can be from within the 
saltmarsh or from the adjoining land.  Adjacent lands are those considered to be 
within 100 m of the saltmarsh.  All of the condition variables are discussed 
individually in the sections below. 

 

Figure 54. Flow-chart outlining data used in the saltmarshes condition assessment to derive a 
Naturalness score (N-score).  Note: variables were combined using expert rule systems where 
indicated. 

Aerial photographs of the most recent flight runs (27/02/86 – 14/02/03) over 
Tasmania were assessed for evidence of impacts such as grazing, roading, 
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drainage, within and immediately adjacent to saltmarshes (refer to sections below for 
specific variables).  Photographs were examined using a stereoscope to obtain a 
clear, magnified view of the saltmarshes and their associated impacts.  Scoring 
systems for impacts were deliberately kept simple (+/-10%) to minimise the error in 
this highly subjective process.  A single operator processed all of the saltmarshes to 
remove inter-operator error.  Spatial data showing locations of native vegetation and 
Spartina angelica (rice grass - described below) were also used, in conjunction with 
the aerial photograph assessment, to provide extra detail on those impacts.  Details 
of how these data sets were developed are provided in Appendix 6.  Each condition 
variable identified in Figure 54 is discussed in more detail in the following sections. 

  



Saltmarshes 

146 Conservation of Freshwater Ecosystem Values Project  Technical Report 

8.4.1 Saltmarsh Naturalness score (N-score) 

(Condition variable referred to as SM_NSCORE in the CFEV database.) 

An overall N-score was generated for saltmarshes using the outputs from two expert 
rule systems which described the impacts within and impacts adjacent to 
saltmarshes.  The definition table is shown in Appendix 4.4.7.  Impacts within 
saltmarsh was considered to have a greater influence on the final N-score than 
impacts adjacent to saltmarsh. 

Figure 55 presents a histogram that shows the range of N-scores for saltmarshes.  In 
many instances (41.1% of total saltmarsh area), the saltmarshes are in near pristine 

– pristine condition (N-score 0.85).  A considerable proportion (37.6% of total 
saltmarsh area) of the saltmarshes are in poor condition (N-score <0.6).  The 
disturbed saltmarshes are predominantly located across the north and east coasts of 
Tasmania. 

 

Figure 55. Histogram of saltmarsh Naturalness score (N-score).  The grey boxes along the x-axis 
show the range of data within each of the three categories (1 = Low, 2 = Medium, 3 = High), 
which were created for reporting purposes within the CFEV database. 

Area 

Condition (context) variable referred to as SM_AREA in the CFEV database.) 

The size (area) of the saltmarsh (big ≥20 ha, small ≤10 ha) was used as a context for 
the condition assessment as impacts adjacent to saltmarshes are generally going to 
have greater effect on smaller saltmarshes than larger ones.  Appendix 4.4 provides 
details of the expert rule system. 
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Impacts within saltmarsh 

(Condition variable referred to as SM_IMWIN in the CFEV database.) 

A condition score reflecting the impacts within saltmarshes was established using an 
expert rule system (see Appendix 4.4.2).  The inputs to the expert rule system were 
variables describing land disturbance, drainage disturbance and grazing within 
saltmarshes, weighted in order of their influence, respectively.  The impacts within 
saltmarsh variable was one of two inputs into the overall saltmarsh N-score expert 
rule systems; the other being impacts adjacent to saltmarsh (see Figure 54). 

A summary of the possible scores for those variables assessed using aerial 
photographs is presented in Table 22.  These condition variables are also addressed 
in more detail in the following sections. 

Table 22. Summary of variables assessed using aerial photographs for impacts within 
saltmarshes condition variable.  Scores indicate condition, (0 - degraded, 1 - pristine). 

Variable Score Other comments 

Landfill 1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Apparent landfill associated with 
industrial, agricultural, housing or 
other developments inside the 
saltmarshes was recorded 

Roads or tracks 1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

 

Grazing Present (0) or absent (1) Apparent grazing inferred from 
context i.e. local knowledge, 
evidence of horses, cattle tracks, or if 
adjacent to farm and no evidence of 
fences.  

Drainage 
disturbance 

1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Presence/extent of drainage 
channels, realignment of natural 
drainage 

Figure 56 illustrates the range of scores found for the condition variables associated 
with impacts within saltmarsh.  This graph shows that 41% of the total saltmarsh area 
is in near pristine – pristine condition (score >0.9).  The most highly disturbed (score 

0.2), account for 3% of all saltmarshes and primarily occur on mainland Tasmania, 
across the north and south-east coasts.  The strongly bi-modal pattern in the data 
reflects the expert rule system (Appendix 4.4.2) which assigns 0.5, and 0.6 scores if 
a saltmarsh scores poorly in only one of the condition sub-indices - an instance that 
is quite common. 

The difference between Figure 56 and Figure 57 shows the extent of the impacts of 
grazing and drainage disturbance.  This is manifested in impacts within saltmarsh, by 
many more poorer quality sites with values less than 0.6. 
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Figure 56. Histogram of impacts within saltmarsh score used in assessing saltmarsh condition.  
The grey boxes along the x-axis show the range of data within each of the three categories 
which were created for reporting purposes within the CFEV database. 

Land disturbance within 

(Condition variable referred to as SM_LDWIN in the CFEV database.) 

The land disturbance within saltmarshes was established using an expert rule system 
which included input variables that described the extent of landfill within and 
roads/tracks within saltmarshes.  The weighting for each input variable was landfill 
within > roads/tracks within.  The rules and definition table for the expert rule system 
is provided in Appendix 4.4.1. 

The majority of the saltmarshes (82.8% of total saltmarsh area) have a minimal or no 
disturbance associated with landfill and roading within the saltmarsh (score >0.8).  
Figure 57 illustrates the distribution of land disturbance within scores across all of the 
saltmarshes. 
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Figure 57. Histogram of land disturbance within saltmarshes score used in assessing saltmarsh 
condition.  The grey boxes along the x-axis show the range of data within each of the three 
categories which were created for reporting purposes within the CFEV database. 

Landfill within 

(Condition variable referred to as SM_LFWIN in the CFEV database.) 

Saltmarshes are mainly located around the coast of Tasmania and as such, are 
vulnerable to clearing and land reclamation for coastal housing and industrial 
developments.  They are often considered wastelands and ideal sites for rubbish 
dumps.  Landfill directly impacts on the flora and fauna of the saltmarsh through the 
destruction of habitat and can also cause an impact to the hydrology, physical 
structure and water quality of the saltmarsh. 

The extent of landfill within the saltmarshes was assessed using aerial photographs, 
as being either absent (score = 1), little (0.5), moderate (0.25) or extensive (0).  Any 
indication of landfill associated with industrial, agricultural, housing or other 
developments inside the saltmarshes was recorded.  This data was then put into the 
expert rule system for the land disturbance within variable (definition table shown in 
Appendix 4.4.1). 

Figure 58 shows the proportion of saltmarshes within each category for the condition 
score associated with landfill within the saltmarshes.  For almost all of the 
saltmarshes (98.5% of total saltmarsh area), the extent of landfill within the saltmarsh 
is absent (score = 1).  Only five saltmarshes are affected by extensive landfill within 
their boundaries and they include saltmarshes associated with the Tamar Estuary, 
Little Swanport Estuary, Clarence Plains Rivulet, North West Bay Estuary and 
Georges Bay Estuary. 
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Figure 58. Histogram of landfill within saltmarshes scores used in assessing saltmarsh 
condition. These scores also represent the categories which were used for reporting purposes 
within the CFEV database. 

Roads/tracks within 

(Condition variable referred to as SM_RDWIN in the CFEV database.) 

The construction of roads and tracks within saltmarshes can be detrimental to 
saltmarsh ecology.  This can result from physical effects of excavation, pollutants that 
enter the saltmarsh via run-off and also restriction of tidal/water flow movement within 
the saltmarsh area. 

Evidence of the presence and extent of roads or tracks within the saltmarshes was 
determined using aerial photographs.  Impacts were considered as being either 
absent (1), little (0.5), moderate (0.25) or extensive (0).  This data was used in the 
land disturbance within saltmarshes expert rule system (definition table shown in 
Appendix 4.4.1). 

Roads and/or tracks are absent in the majority of the saltmarshes (82.8% of total 
saltmarsh area) as indicated in Figure 59, which shows the proportion of saltmarshes 
affected by roading within their boundaries.  Those saltmarshes with extensive roads 
throughout (2.4%, score = 0) are mainly associated with estuaries along the east 
coast of Tasmania, and also with the Tamar Estuary. 
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Figure 59. Histogram of roads/tracks within saltmarshes scores used in assessing saltmarsh 
condition.  These scores also represent the categories which were used for reporting purposes 
within the CFEV database. 

Grazing within 

(Condition variable referred to as SM_GRWIN in the CFEV database.) 

Grazing within saltmarshes by domestic stock can often result in changes to flora and 
fauna species, compaction of the soil and introduction of weeds, such as such as 
buckshorn plantain (Plantago coronopus) (DPIW 2006a). 

The presence (score = 0) or absence (1) of grazing within saltmarshes was recorded 
using aerial photographs.  The photos were inspected to determine visual evidence 
of cattle tracks or signals that would infer grazing (e.g. located in stock grazing areas 
and no fences around saltmarsh).  The grazing within saltmarshes variable was used 
in the expert rule system to generate the impacts within saltmarshes condition 
variable (refer to Appendix 4.4.2). 

The impact of grazing (within saltmarshes) is present in 46.6% of the total saltmarsh 
area, mainly associated with the northern and eastern coast of Tasmania.  Some 
grazing was also observed within saltmarshes on Flinders Island and adjacent to 
Macquarie Harbour. 

Drainage disturbance within 

(Condition variable referred to as SM_DRWIN in the CFEV database.) 

Saltmarshes are often drained to allow for agricultural or urban development.  
Drainage within saltmarshes changes the hydrology and hence affects vegetation, as 
well as fish and birds that utilise the saltmarsh habitat. 
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The presence and extent of new drainage channels, or realignment of natural 
channels within saltmarshes, was observed from the aerial photographs.  Data on 
drainage disturbance was recorded as being absent (1), little (0.5), moderate (0.25) 
or extensive (0).  This data was used in the expert rule system for impacts within 
saltmarshes (refer to Appendix 4.4.2 for the definition table). 

Figure 60 shows the proportion of saltmarshes in each category for drainage 
disturbance within saltmarshes.  The extent of artificial drainage or realignment of 
natural drainage within saltmarshes is absent (score = 1) in 74.8% of the total 
saltmarsh area.  Those saltmarshes that have extensive drainage disturbance within 
their boundaries (11.9% of total saltmarsh area, score = 0) are predominantly 
associated with large estuaries around Tasmania such as the Tamar, Derwent, 
Huon, Little Swanport, West Inlet, Duck Bay and Moulting Lagoon. 

 

Figure 60. Histogram of drainage disturbance within saltmarshes scores used in assessing 
saltmarsh condition.  These scores also represent the categories which were used for reporting 
purposes within the CFEV database. 
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Impacts adjacent to saltmarshes 

(Condition variable referred to as SM_IMADJ in the CFEV database.) 

An analysis of impacts adjacent to saltmarshes was undertaken using an expert rule 
system (shown in Appendix 4.4.6).  Of the impacts adjacent to the saltmarsh (listed in 
Table 23), drainage disturbance was considered by experts to have the greatest 
influence on the overall impacts adjacent to saltmarshes score.  Land disturbance 
adjacent and adjacent vegetation were equally weighted and grazing adjacent was 
weighted as having the least impact on the overall score.  The impacts adjacent to 
saltmarsh condition variable was used in the overall saltmarsh N-score expert rule 
system, along with the impacts within saltmarsh variable (see Figure 54). 

The input variables, assessed using aerial photography, were scored between 0 
(disturbed) and 1 (pristine) according to the details in Table 23.  These condition 
variables are also addressed in more detail in the following sections. 

Table 23. Summary of variables assessed using aerial photographs for impacts adjacent to 
saltmarshes condition variable. 

Variables Unit Other comments 

Grazing Present (0) or absent (1) Apparent grazing inferred from context 
i.e. local knowledge, evidence of 
horses, cattle tracks, or if adjacent to 
farm and no evidence of fences.  

Urban 
development 

1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Housing adjacent. 

Spartina anglica 
(rice grass) 

Present (0) or absent (1) Incorporated known distributions and 
aerial photography evidence. 

Landfill 1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Apparent landfill associated with 
industrial, agricultural, housing or other 
developments inside the saltmarshes 
was recorded. 

Drainage 
disturbance 

1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Presence/extent of drainage channels, 
realignment of natural drainage. 

Roads or tracks 1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

 

Lateral extent of 
backing vegetation 

% Native, % Exotic, % 
Other* 

Extent of boundary that has each 
certain type of vegetation class touching 
it. 

Natural vegetation 
condition 

1 – intact, 0.5 – good, 
0.25 – moderate, 0 – 
disturbed 

Inferred from adjacent 
vegetation/context/local knowledge. 

Width of backing 
vegetation 

% Native, % Exotic, % 
Other* 

Within a 100 m width buffer around the 
saltmarsh.  

*Includes areas within the buffer that are not vegetation.  Those areas that were natural (e.g. water, rocks, etc.) were 
included in the Native score, while those that were not (e.g. urban), were combined with the Exotic score. 

The impacts adjacent to saltmarsh scores are spread varyingly across the extent of 
saltmarshes (Figure 61).  Almost a third (28.5% of total saltmarsh area) of the 
saltmarshes were in near pristine – pristine condition (score >0.9) according to the 
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adjacent impacts.  The saltmarshes most affected by adjacent impacts (score 0.2, 
1.4% of total saltmarsh area) included those adjacent to Duck Bay, the Little 
Swanport Estuary, the Tamar Estuary and Port Cygnet. 

 

Figure 61. Histogram of impacts adjacent to saltmarshes score used in assessing saltmarsh 
condition.  The grey boxes along the x-axis show the range of data within each of the three 
categories which were created for reporting purposes within the CFEV database. 

Land disturbance adjacent 

(Condition variable referred to as SM_LDADJ in the CFEV database.) 

An assessment of land disturbance adjacent to saltmarshes incorporated adjacent 
roads/tracks, urban development and landfill condition variables into an expert rule 
system (details in Appendix 4.4.3) to generate an overall score.  Within the expert 
rule system, the inputs variables assessing impacts adjacent to saltmarshes were 
weighted as follows: urban development adjacent > roads/tracks adjacent > landfill 
adjacent.  The range of scores assigned to saltmarshes is illustrated in Figure 62. 

Most of the saltmarshes (55.1% of total saltmarsh area) are in near pristine – pristine 
condition (score >0.9) with respect to adjacent land disturbance impacts. A small 
number of saltmarshes (0.1% of total saltmarsh area) have a high level of 
disturbance associated with urbanisation, land fill and roading present adjacent to the 

saltmarsh (score 0.2).  These saltmarshes are located adjacent to the Tamar 
Estuary, Port Cygnet, North West Bay Estuary and Little Swanport Estuary. 
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Figure 62. Histogram of land disturbance adjacent to saltmarshes score used in assessing 
saltmarsh condition.  The grey boxes along the x-axis show the range of data within each of the 
three categories which were created for reporting purposes within the CFEV database. 

Roads/tracks adjacent 

(Condition variable referred to as SM_RDADJ in the CFEV database) 

While roads and tracks adjacent to saltmarshes are not considered to be as 
damaging to saltmarshes as those constructed within the ecosystem, they can still 
restrict in-flowing water movement and contribute to pollutants and sediment entering 
the saltmarsh via run-off. 

Aerial photographs were inspected for signs of roads or tracks adjacent to 
saltmarshes (absent (1), little (0.5), moderate (0.25) or extensive (0)).  This data was 
used in an expert rule system to calculate a condition score for land disturbance 
adjacent to saltmarshes (Appendix 4.4.3). 

Figure 63 illustrates that there was a reasonable spread in the scores for the 
roads/tracks adjacent to saltmarshes assessment.  Over half of the saltmarshes 
(56.9% of total saltmarsh area) were free from impacts related to adjacent roading or 
tracks, with 26.5% having extensive roading next to their edges.  There was no 
statewide spatial pattern evident across the different categories. 
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Figure 63. Histogram of roads/tracks adjacent to saltmarshes scores used in assessing 
saltmarsh condition.  These scores also represent the categories which were used for reporting 
purposes within the CFEV database. 

Urban development adjacent 

(Condition variable referred to as SM_UDADJ in the CFEV database.) 

Given the close proximity of many saltmarshes to Tasmania‟s coastline - an area 
considered desirable by real estate - they are often vulnerable to impacts associated 
with urban development including draining and infilling.  In some cases, they have 
been lost completely.  In areas where urbanisation encroaches on saltmarshes, it can 
cause alterations to the hydrology and physical structure of these ecosystems, and 
also affects water quality by increasing nutrient and pollutant inputs. 

The extent of urban development adjacent to saltmarshes was assessed using aerial 
photographs as being absent (1), little (0.5), moderate (0.25) or extensive (0).  The 
scores were used in the expert rule system that generated a condition score for 
describing land disturbance adjacent to saltmarshes (refer to Appendix 4.4.3). 

Figure 64 shows the proportion of saltmarshes within each category for the urban 
development adjacent condition assessment.  For most of the saltmarshes (85.6% of 
total saltmarsh area), impacts associated with urban development (intensive housing) 
are absent or highly unlikely to occur adjacent to the saltmarsh (score = 1).  Those 
features that are adjoined by extensive areas of urbanisation (10.5% of total 
saltmarsh area, score = 0) are predominantly on mainland Tasmania, across the 
north and east coasts of Tasmania. 
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Figure 64. Histogram of urban development adjacent to saltmarshes scores used in assessing 
saltmarsh condition.  These scores also represent the categories which were used for reporting 
purposes within the CFEV database. 

Landfill adjacent 

(Condition variable referred to as SM_LFADJ in the CFEV database.) 

Areas of landfill adjacent to saltmarshes can impact on adjacent vegetation as well 
as contribute to pollutants and sediment entering the saltmarsh via run-off. 

The landfill adjacent to saltmarshes variable was used as an input in the land 
disturbance adjacent to saltmarshes expert rule system.  Appendix 4.4.3 provides the 
definition table. 

Almost all of the saltmarshes have no landfill adjacent to their boundaries (98.9% of 
total saltmarsh area, score = 1) (Figure 65).  Six saltmarshes (0.8 % of total 
saltmarsh area) have extensive areas of landfill and these are located near the 
Tamar, North West Bay, Little Swanport and Henty estuaries. 
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Figure 65. Histogram of landfill adjacent to saltmarshes scores used in assessing saltmarsh 
condition.  These scores also represent the categories which were used for reporting purposes 
within the CFEV database. 

Grazing adjacent 

(Condition variable referred to as SM_GRADJ in the CFEV database.) 

Grazing of stock adjacent to saltmarshes can often result in changes to the 
diversity/structure of adjacent vegetation and associated fauna, introduction of weed 
species and increased nutrient loads to the saltmarsh via run-off. 

The presence (score = 0) or absence (1) of grazing adjacent to saltmarshes was 
recorded from aerial photographs.  Observations were made to identify visual 
evidence of cattle tracks or signals that would infer grazing (e.g. located in stock 
grazing areas and no nearby fences).  The resultant scores from the assessment 
were used in the expert rule system to generate the impacts adjacent to saltmarshes 
condition variable (refer to Appendix 4.4.6). 

There was almost an even split between the proportion of saltmarshes that have 
grazing occurring adjacent to them (score = 1) and those where adjacent grazing 
was absent (0): 56.6% and 43.4% of total saltmarsh area, respectively.  There was 
no spatial pattern evident in the data. 
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Drainage disturbance adjacent 

(Condition variable referred to as SM_DRADJ in the CFEV database.) 

Drains and/or artificial canals, adjacent to saltmarshes, are often constructed for 
agricultural, urban or industrial purposes.  While drainage adjacent to saltmarshes 
does not impact as severely as it does when it occurs within saltmarshes, it can still 
contribute to the modification of the ecosystem‟s hydrology by reducing or increasing 
water flows to the saltmarsh.  This can affect the physical and biological 
characteristics of the saltmarsh. 

Aerial photographs were inspected to determine the extent of drainage channels or 
realignment of natural drainage, adjacent to the saltmarshes.  Data on drainage 
extent was recorded as being absent (1), little (0.5), moderate (0.25) or extensive (0).  
The scores were used in an expert rule system to generate a score that described 
the impacts adjacent to saltmarshes.  A definition table is provided in Appendix 4.4.6. 

Figure 66 shows the range of drainage disturbance adjacent to saltmarshes.  Most 
saltmarshes (71.8% of total saltmarsh area) are in pristine condition in relation to this 
variable.  Drainage disturbance mainly occurs adjacent to saltmarshes that are 
associated with the larger estuaries around the state (8.7% of total saltmarsh area): 
Duck Bay, Tamar, Moulting Lagoon, Little Swanport, Pittwater, Huon, Port Cygnet, 
North West Bay and Macquarie Harbour. 

 

Figure 66. Histogram of drainage disturbance adjacent to saltmarshes scores used in assessing 
saltmarsh condition.  These scores also represent the categories which were used for reporting 
purposes within the CFEV database. 
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Adjacent vegetation 

(Condition variable referred to as SM_VGADJ in the CFEV database.) 

Like many freshwater-dependent ecosystems, vegetation surrounding saltmarshes 
plays an important role in maintaining the health and ecological integrity of the 
ecosystem.  Vegetation adjacent to saltmarshes protects them from excess pollutant 
and nutrient inputs, stabilises surrounding banks or dunes to reduce erosion and 
provides habitat for a wide range of animals including low-tide and high-tide visitors 
(such as fish and water birds). 

An expert rule system was developed to score the condition of adjacent vegetation, 
which incorporated the outputs from the backing vegetation expert rule system and 
the assessment of Spartina angelica (rice grass).  The definition table is presented in 
Appendix 4.4.5.  The experts that helped develop the expert rule system felt that the 
two inputs should be equally weighted in terms of their influence on the final adjacent 
vegetation condition score. 

The range of adjacent vegetation scores produced by the expert rule system is 
illustrated in Figure 67.  Some of the saltmarshes (28.6% of total saltmarsh area) 
were found to have adjacent vegetation that is in excellent condition (score >0.9).  
Saltmarshes that were most disturbed in terms of adjacent vegetation (2.9% of total 

saltmarsh area: score 0.2) were predominantly located across the north coast of 
Tasmania and included those neighbouring Duck Bay and the Tamar estuaries. 

 

Figure 67. Histogram of adjacent vegetation score used in assessing saltmarsh condition.  The 
grey boxes along the x-axis show the range of data within each of the three categories which 
were created for reporting purposes within the CFEV database. 
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Backing vegetation 

(Condition variable referred to as SM_BKVEG in the CFEV database.) 

An assessment of the saltmarshes backing vegetation combined data on the width 
and lateral extent of the vegetation (described below) in an expert rule system.  The 
definition table is provided in Appendix 4.4.4.  The experts deemed that the lateral 
extent of adjacent vegetation had a greater influence on the backing vegetation score 
than the width.  An assessment of native vegetation condition provided a context for 
the backing vegetation scores. 

Less than half (30.2% of total saltmarsh area) of the saltmarshes had a high level of 
natural backing vegetation and/or other natural features (e.g. water, rocks) present 
adjacent to their edges (score >0.8) (Figure 68).  Eight (0.7% of total saltmarsh area) 

saltmarshes have low backing vegetation scores ( 0.2).  They are located on King 
Island (Yellow Rock), on a small island off Flinders Island and near the Tamar, Little 
Swanport, Pittwater and north of Grindstone estuaries. 

 

Figure 68. Histogram of backing vegetation score used in assessing saltmarsh condition.  The 
grey boxes along the x-axis show the range of data within each of the three categories which 
were created for reporting purposes within the CFEV database. 

Lateral extent 

(Condition variable referred to as SM_LEVEG in the CFEV database.) 

An assessment of the lateral extent of the backing vegetation was conducted using 
aerial photographs and the saltmarsh riparian vegetation spatial data layer.  The 
latter data set was intersected with a buffer zone spatial data layer, which consisted 
of a 100 m wide strip around each of the saltmarshes (refer to Appendix 6.3.26 and 
6.2.2 for details on how these data sets were developed).  The CFEV project uses 
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the term „riparian‟ to include vegetation alongside all freshwater-dependent 
ecosystems such as rivers, waterbodies, wetlands and saltmarshes. 

The aerial photographs were inspected to validate the TASVEG data and determine 
the proportional of the saltmarsh perimeter assigned to each of the three vegetation 
categories: native, exotic or other (see Appendix 6.3.60).  The „other‟ category 
included areas adjacent to the saltmarsh that are not actually vegetation.  Within this 
category, those areas that were natural (e.g. water, rocks, etc.) were included in the 
Native score, while those that were not (e.g. urban), were combined with the Exotic 
score.  The proportion of native vegetation (or natural areas) was used in the final 
assessment. 

The range of scores found for the lateral extent of native backing vegetation 
assessment is shown in Figure 69.  This data was used as an input to the adjacent 
vegetation expert rule system.  The definition table is shown in Appendix 4.4.4. 

 

Figure 69. Histogram of lateral extent of backing vegetation scores used in assessing saltmarsh 
condition. 

Approximately one third (33.6% of total saltmarsh area) of the saltmarshes are in 
near pristine –pristine condition (score >0.9) according to the lateral extent of natural 
backing vegetation.  The saltmarshes (0.9% of total saltmarsh area) that are in a 

degraded state (score 0.1) for this variable are situated on a small island off 
Flinders Island and near the Tamar, Little Swanport, Pittwater and north of 
Grindstone estuaries. 

Width 

(Condition variable referred to as SM_WIDVG in the CFEV database.) 

The width of the native backing vegetation of a saltmarsh relates to its ability to 
protect the ecosystem from run-off related impacts, such as nutrient, sediment and 
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pollutants.  An assessment of the width of the backing vegetation was conducted for 
saltmarshes as a proportion of a 100 m buffer zone. 

Using the aerial photographs and the 100 m saltmarsh buffer intersected with 
saltmarsh riparian vegetation spatial data layer, the average width of three vegetation 
categories (native, exotic or other) was visually estimated (see Appendix 6.3.60).  
The „other‟ category included areas within the saltmarsh buffer that are not actually 
vegetation.  Within this category, those areas that were natural (e.g. water, rocks, 
etc.) were included in the Native score, while those that were not (e.g. urban), were 
combined with the Exotic score.  The proportion of native vegetation (or natural 
areas) was used in the adjacent vegetation expert rule system (refer to Appendix 
4.4.5 for the definition table). 

Figure 70 illustrates the range of scores representing the width of the backing 
vegetation for the saltmarshes.  The majority of the saltmarshes (76.3% of total 
saltmarsh area) are in near pristine – pristine condition (score >0.9) with respect to 
the native backing vegetation width, while 0.9% of the total saltmarsh area have no 

or very little native backing vegetation (score 0.1).  These disturbed saltmarshes are 
located on a small island off Flinders Island and associated with the Tamar, Little 
Swanport, Pittwater, North West Bay and Macquarie Harbour estuaries. 

 

Figure 70. Histogram of width of backing vegetation scores used in assessing saltmarsh 
condition. 

Native vegetation condition 

(Condition (context) variable referred to as SM_VEGCON in the CFEV database.) 

An estimate of the condition of the native vegetation adjacent to the saltmarshes was 
conducted using the aerial photographs.  Scores were assigned to the saltmarsh 
spatial units as being excellent (1), good (0.5), moderate (0.25) or poor (0).  The 
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condition of the vegetation was determined visually, inferred from nearby vegetation 
or from local knowledge. 

The native vegetation condition scores were used as a contextual input to the 
backing vegetation expert rule system (see Appendix 4.4.4). 

The adjacent vegetation of just under half (46.8% of total saltmarsh area) of the 
saltmarshes was found to be in excellent condition (score = 1) (Figure 71).  Poor 
condition vegetation (score = 0) was associated with 32.7% of the total saltmarsh 
area.  These saltmarshes were scattered around Tasmania‟s coast. 

 

Figure 71. Histogram of native vegetation condition scores used in assessing saltmarsh 
condition.  These scores also represent the categories which were used for reporting purposes 
within the CFEV database. 

Spartina adjacent 

(Condition variable referred to as SM_SPADJ in the CFEV database.) 

Rice grass (Spartina angelica) is an invasive weed that often occupies the intertidal, 
muddy flats of estuaries.  This weed is a threat to the ecology of estuaries and 
adjacent saltmarshes as it impacts on native flora and fauna habitat.  In Tasmania, 
the major infestation are present in the Smithton, Rubicon/Port Sorell, Tamar River, 
Bridport, St Helens/Georges Bay, Little Swanport and Derwent Estuary regions 
(DPIW 2006b). 

Data sets showing the distribution of rice grass infestation (late 2003), provided by 
the Marine Farming Branch of DPIW (described in Appendix 6.3.45), were used in 
conjunction with the aerial photographs to determine the presence (0) or absence (1) 
of rice grass adjacent to the saltmarshes.  The score describing Spartina adjacent to 
saltmarshes was used in the adjacent vegetation expert rule system (definition table 
is provided in Appendix 4.4.5). 
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Rice grass was found to be adjacent to saltmarshes in 10.4% of total area, occurring 
next to saltmarshes connected with Duck Bay, Tamar, Little Swanport, Lisdillon and 
North West Bay estuaries. 

8.5 Identifying important saltmarsh areas 

The prioritisation of Tasmania‟s saltmarshes was conducted in two stages (according 
to the CFEV assessment framework – see Section 3.3.2).  Firstly an assessment of 
the saltmarshes‟ conservation value was conducted which considered 
representativeness alone (RCV), or combined this with Special Values to generate 
an Integrated Conservation Value (ICV).  This information was then used to identify 
Conservation Management Priority (CMP).  The final CMP ranking takes into account 
assumptions about how the land (Land Tenure Security) and water (N-score – as a 
surrogate for water security) are currently managed. 

An assessment of the proportion of significant (Very High or High ICV) saltmarsh 
ecosystems that are located within High Land Tenure Security areas was undertaken 
to show how much of Tasmania‟s saltmarshes are incidentally managed within the 
terrestrial reserve system.  A comparison of the CFEV ICV outputs is also made with 
other assessments/criteria (e.g. DIWA). 

8.5.1 Conservation value of saltmarshes 

All mapped saltmarshes were assessed for their conservation value using a spatial 
selection algorithm which incorporated data on their biophysical classification and 
naturalness (refer to Section 3.6).  A single ecosystem component was used for 
saltmarsh classification, which gave a total of 23 biophysical classes. These classes, 
along with the N-score, were put into the algorithm to select each saltmarsh polygon, 
in turn, based on rarity of the classes and current condition, until all of the 
saltmarshes in the spatial data layer were selected. 

The output from the algorithm was only banded into two groups (A or B) describing 
the RCV, where the A band includes all of the best representative examples for each 
biophysical class.  The current geographic extent of saltmarshes across Tasmania is 
far less than existed before European settlement, so all remaining saltmarshes were 
considered to be within B band RCV.  Sites highly representative of a particular class 
(A band) are widespread across Tasmania and are represented by approximately 
58.4% of total saltmarsh area.  Table 24 summarises the number (and area) of 
saltmarshes, according to each of the conservation evaluation attributes (RCV, ICV 
and CMP) and their respective categories. 

An assessment of ICV, combining RCV with information relating to the presence of 
Special Values, revealed that there were 42 Special Values found to be associated 
with the saltmarshes of Tasmania.  A saltmarsh on the East Coast called Racecourse 
Flats (SM_ID 133) had the most special values associated with it (4).  These included 
two threatened fauna species, one threatened flora species and an important bird 
site. 

8.5.2 Priorities for the conservation management of saltmarshes 

The assessment of Conservation Management Priority (CMP) ranks freshwater-
dependent ecosystems on their priority for conservation management using the 
evaluation of conservation value (either RCV or ICV), naturalness and Land Tenure 
Security.  The greater proportion of saltmarshes (by area) was ranked as being Very 
High for both CMPI and CMPP (Table 24).  Refer to Section 3.7 for a generic guide 
to the derivation of each of the four different priority scores. 
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Table 24. Summary of conservation evaluation ratings for saltmarshes (N = 336, Total area = 
5755 ha).  RCV = Representative Conservation Value, ICV = Integrated Conservation Value, 
CMPI1 = Conservation Management Priority – Immediate (using RCV as input to rule set), CMPI2 
= Conservation Management Priority – Immediate (using ICV as input to rule set (i.e. including 
Special Values)), CMPP1 = Conservation Management Priority – Potential (using RCV as input to 
rule set), CMPP2 = Conservation Management Priority – Potential (using ICV as input to rule set 
(i.e. including Special Values)). 

Attribute Category Area (ha) Number Area (%) Number (%) 

RCV A 3357 125 58.4 37.2 

 B 2389 211 41.6 62.8 

 C 0 0 0.0 0.0 

ICV Very High 544 8 9.5 2.4 

 High 3104 128 54.0 38.1 

 Moderate 2097 200 36.5 59.5 

 Lower 0 0 0.0 0.0 

CMPI1 Very High 2349 72 40.9 21.4 

 High 357 13 6.2 3.9 

 Moderate 2310 180 40.2 53.6 

 Lower 729 71 12.7 21.1 

CMPI2 Very High 2621 81 45.6 24.1 

 High 357 13 6.2 3.9 

 Moderate 2038 171 35.5 50.9 

 Lower 729 71 12.7 21.1 

CMPP1 Very High 2896 112 50.4 33.3 

 High 1064 131 18.5 39.0 

 Moderate 1875 93 31.1 27.7 

 Lower 0 0 0.0 0.0 

CMPP2 Very High 3188 123 55.5 36.6 

 High 1028 127 17.9 37.8 

 Moderate 1529 86 26.6 25.6 

 Lower 0 0 0.0 0.0 

Significant saltmarshes currently in existing reserve schemes 

An assessment of the extent of Very High and High ICV saltmarshes within High 
Land Tenure Security areas can reveal how many of Tasmania‟s saltmarshes 
already occur within reserves set up for conserving terrestrial values. 

Integrated Conservation Value (ICV) was used for comparison as it provides an 
assessment of representativeness and naturalness, while also taking into account 
Special Values; the latter having a long-recognised association with the assessment 
of conservation value.  Land Tenure Security has distinct implications for the 
maintenance of conservation values throughout the state and while these do not 
necessarily reflect on-ground management practices (e.g. some areas of private land 
are managed for conserving natural values), they do reflect general trends of tenure 
security. 
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Approximately 544 ha (9.4%) of the total saltmarsh area was ranked as Very High 
ICV, (Table 25).  Of these, 51.5 ha (0.9% of total saltmarsh area) exists as part of the 
Sea Elephant saltmarsh on King Island, an area with High Land Tenure Security.  In 
contrast, approximately 4.9% (280 ha) of the Very High ICV saltmarshes (by area) 
exist under low Land Tenure Security scattered along the East Coast of the state. 
Forty-one percent of all saltmarsh in the state (2341 ha) is of High conservation value 
but exists in areas of low Land Tenure Security. Table 25 shows the proportional 
area of Very High and High ICV rated saltmarshes within each Land Tenure Security 
category. 

Table 25. Proportion of saltmarshes (by area and number) rated as Very High (n =8, total area = 
543 ha) and High ICV (n=128, total area = 3104 ha) within each Land Tenure Security category. 

Land 
Tenure 
Securit
y 

Very High ICV saltmarshes High ICV saltmarshes 

Area 
(ha) 

Area 
(%) 

Number % Area (ha) Area 
(%) 

Number % 

High 52 9.6 1 12.5 708 22.8 42 32.8 

Medium 211 38.9 1 12.5 55 1.8 11 8.6 

Low  280 51.5 6 75 2341 75.4 75 58.6 

Directory of Important Wetlands of Australia 

There was only one CFEV saltmarsh that matched a DIWA site.  This was at 
Earlham Lagoon on the east coast and was rated as Very High by the CFEV 
assessment. 
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9 Estuaries 

9.1 Estuarine values and threats 

Estuaries are influenced by tidal movement and can periodically become blocked at 
the ocean end.  Estuaries vary in shape, size and topography and are also influenced 
by both natural and anthropogenic catchment-based processes including: rainfall and 
run-off, geomorphology, land-use, erosion and vegetation cover (Edgar et al. 1999).  
Tasmania has many types of estuaries including coastal inlets, drowned river valleys, 
barrier estuaries, river estuaries and coastal lagoons. 

The mix of marine and freshwater influences on estuarine systems results in these 
areas being highly productive.  Estuaries are essential for the survival of many flora 
and fauna, in particular, birds and fish.  Estuaries provide important nursery and 
feeding areas for many species of fish.  Some migratory wader birds also rely on 
estuaries as resting and feeding grounds during their long journeys. 

In Australia, estuaries are often selected as settlement areas, and as such they 
support many recreational and commercial activities.  Accordingly, estuaries regularly 
suffer from the human impacts associated with such activities.  Human activity in 
estuaries and their catchments has resulted in the deterioration of water quality, 
increased siltation and subsequent habitat loss.  Estuaries are frequently used as 
disposal areas for urban and industrial waste.  Catchment impacts that affect rivers, 
such as land clearance and agricultural activities, also filter down to their connecting 
estuaries. 

The Conservation of Freshwater Ecosystem Values (CFEV) project adopted results 
from a study undertaken by Edgar et al. (1999) to describe the estuaries of Tasmania 
and subsequently prioritise ecological values for use in future estuarine 
management. 

The work described by Edgar et al. (1999) represents the only comprehensive 
statewide assessment of biophysical character and condition of Tasmanian estuaries 
available while the CFEV assessment framework was being developed. 

The CFEV analysis used several data sets for Tasmanian estuaries, developed and 
described by Edgar et al. (1999), to develop a classification and condition rating for 
all Tasmanian estuaries.  These data were used as a basis for spatial selection and 
rating of their representative conservation value, and then integrated with data on 
Special Values to rate overall integrated conservation value, as with the preceding 
ecosystems. 

9.2 Identifying estuaries and their catchments 

9.2.1 Estuaries - a definition 

The CFEV project has adopted the definition of estuaries from Edgar et al. (1999) as 
being “semi-enclosed or periodically closed coastal bodies of water in which the 
aquatic environment is affected by the physical and chemical characteristics of both 
fluvial drainage and marine systems”. 

9.2.2 Estuary polygons 

Estuary GIS polygons were derived from the LIST 1:25 000 Hydrology theme data 
layer (subset: Hydrographic closure + mean high water mark).  Those estuaries 
assessed by Edgar et al. (1999) were selected, along with two additional estuaries, 
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Dianas Basin and Wrinklers Lagoon, resulting in a total of 113 estuary polygons 
(refer Table 26).  The LIST polygon for the Huon River Estuary was modified to 
accurately reflect the spatial unit assessed by Edgar et al. (1999).  Detail of the 
estuaries spatial data layer is shown in Figure 72. 

Table 26. Summary of features within the estuaries spatial data layer. 

Total number of estuaries 113 

Total area of estuaries 1107 km
2
 

Minimum estuary area 2257 m
2
 

Maximum estuary area 295 km
2
 

 

Figure 72. Part of the estuaries spatial data layer, also showing river sections and River Section 
Catchments. 

The estuaries assessed by Edgar et al. (1999) were selected on the basis that they 
were studied in enough detail to be readily incorporated into the CFEV assessment 
framework.  They either had catchment areas exceeding 20 km2 or had an area of 
open water that was greater than 0.2 km2, hence very small estuaries were not 
included in the overall assessment. 

9.2.3 Estuary catchments 

The estuaries and their catchments were incorporated into the River Section 
Catchment (RSC) spatial data layer (refer to Appendix 6.2.25).  The condition 
assessment was based on selected condition variables derived by Edgar et al. 
(1999) rather than being derived from catchment based layers, as was done for the 
rivers, waterbodies and wetlands themes. 
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9.3 Classifying estuaries 

Edgar et al. (1999) conducted a physical classification using data on morphology, 
salinity, rainfall and run-off, and tidal range.  Biological regions were also defined by 
Edgar et al. (1999) based on fish and soft sediment benthic macroinvertebrate data.  
Ideally, a classification for estuaries would also include an assessment of seagrass, 
riparian vegetation, algae, birds, etc.  The data sets that were reviewed for inclusion 
in the CFEV assessment of estuaries, but were eventually discarded are listed in 
Appendix 2.  These data were not available systematically or statewide at a sufficient 
level of detail or consistency. 

The CFEV project produced a biophysical classification of Tasmania‟s estuaries 
based on the physical classification developed by Edgar et al. (1999) and 
amalgamated bioregions derived from regional fish and macroinvertebrate 
community composition developed by them.  This process is outlined in Figure 73 
and discussed in more detail below. 

 

Figure 73. Flow-chart outlining data inputs from Edgar et al. (1999) and process used in the 
biophysical classification of estuaries. 

9.3.1 Biophysical classification 

(Ecosystem component referred to as ES_BPCLASS in the CFEV database) 

The physical classification from Edgar et al. (1999) was used.  It generally reflects 
differences in estuarine area, seasonal salinities, rainfall characteristics, tidal range, 
and presence of barriers to marine exchange.  The amalgamated biological regions 
from this were also used (Bass Strait Islands, East Coast, North Coast and South 
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and West Coasts).  These depict broad biogeographic distributions of estuarine fish 
species and macroinvertebrate assemblages (Edgar et al. 1999). 

Biophysical classes were derived in a simple matrix, by combining the physical class 
and biological region for each estuary.  The overall biophysical classification for 
estuaries resulted in a total of 19 classes (see Appendix 6.3.10). 

Three of the rarest estuary biophysical classes are unique: 

 Payne Bay represents a biophysical class that is characterised as marine 
inlets and bays on Tasmania‟s south-west coast. 

 The Tamar Estuary represents a biophysical class that is characterised as a 
mesotidal drowned river valley on Tasmania‟s north coast. 

 The Wanderer Estuary is in a unique biophysical class representative of a 
barred river estuary on Tasmania‟s south-west coast. 

The most extensive biophysical class consists of large mesotidal river estuaries on 
Tasmania‟s north coast, represented by 15 estuaries extending from the Boobyalla 
Inlet in the north-east to Duck Bay in the north west.  On Tasmania‟s east coast, 
barred, low salinity estuaries and marine inlets and bays were also common 
biophysical classes, represented by 14 and 13 estuaries, respectively. 

9.4 Condition assessment 

No consistent statewide assessment of condition for estuaries had been attempted 
prior to that described by Edgar et al. (1999).  Edgar et al. (1999) observed that the 
magnitudes of two anthropogenic disturbance indices based on benthic 
macroinvertebrate community data, faunal abundance index (Din) and faunal 
productivity index (Dip), were highly correlated with human population density within 
the estuary catchment.  Having established this relationship, Edgar et al. (1999) then 
assessed condition using the surrogates of human population density and broad land 
tenure (crown land, reserve, etc.) within the catchment to derive a Naturalness score 
(N-score) (discussed in more detail below). 

The potential to incorporate other variables into an estuarine condition assessment 
(Appendix 2) was reviewed for the CFEV analysis, including nutrient status, marine 
farming, catchment clearance, presence of rice grass infestation, etc., but consistent, 
statewide data were not available.  The condition assessment approach used by 
Edgar et al. (1999) was therefore adopted (Figure 74). 

 

Figure 74. Flow-chart outlining data inputs from Edgar et al. (1999) and processes used in the 
condition assessment to derive Naturalness score (N-score). 
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9.4.1 Estuary Naturalness score (N-score) 

(Condition variable referred to as ES_NSCORE in the CFEV database.) 

Estuarine condition was scored relative to the two measures of human population 
density provided by Edgar et al. (1999).  Estuarine Catchment Area (ECA - a 
measure of the entire upstream catchment) and Estuarine Drainage Area (EDA - a 
measure of the local drainage area).  The maximum value of human population 
density in the catchment or drainage area was used to derive a condition 
assessment, based on the human population density classes used by Edgar et al. 
(1999). These were:  >100, 10-100, 0.5-10, 0.05-0.5 and <0.05 per km2,. This 
resulted in 5 increments which were considered to be strongly related to condition 
and linearly distributed to give indicative N-scores of 0.2, 0.4, 0.6, 0.8 and 1, (where 
1 is pristine, and 0.2 severely impacted). 

A histogram showing the range of N-scores is presented in Figure 75.  Approximately 
30% of the estuaries, primarily along the west coast and within the Furneaux group of 

islands, are in near pristine – pristine condition (N-score 0.85).  A considerable 
proportion (27.4%) of the estuaries are in poor condition (N-score <0.6).  Most of 
these are located across the north and east coasts of Tasmania. 

 

Figure 75. Histogram of estuary Naturalness scores (N-score).  The grey boxes along the x-axis 
show the range of data within each of the three categories (1 = Low, 2 = Medium, 3 = High), 
which were created for reporting purposes within the CFEV database. 

9.5 Identifying important estuarine areas  

The prioritisation of Tasmania‟s estuaries was conducted in two stages (according to 
the CFEV assessment framework – see Section 3.3.2).  Firstly an assessment of the 
estuaries‟ conservation value was conducted which considered representativeness 
alone (RCV), or combined this with Special Values to generate an Integrated 
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Conservation Value (ICV).  This information was then used to identify Conservation 
Management Priority (CMP).  The final CMP ranking takes into account assumptions 
about how the land (Land Tenure Security) and water (N-– as a surrogate for water 
security) are currently managed. 

An assessment of the proportion of significant (Very High or High ICV) estuarine 
ecosystems that are located within High Land Tenure Security areas was undertaken 
to show how many of Tasmania‟s estuaries are incidentally managed within the 
terrestrial reserve system.  A comparison of the CFEV ICV outputs is also made with 
other assessments/criteria (e.g. DIWA). 

9.5.1 Conservation value of estuaries 

All mapped estuaries were assessed for their conservation value using a spatial 
selection algorithm which incorporated data on their biophysical classification and 
naturalness (refer to Section 3.6).  A single biophysical estuary classification, which 
gave a total of 19 biophysical classes, along with the N-score, were put into the 
algorithm to select each estuary polygon, in turn, based on rarity of the classes and 
current condition, until all of the estuaries in the spatial data layer were selected. 

The output from the algorithm was banded into only two groups (A or B) describing 
the RCV, where the A band includes all of the best representative examples for each 
biophysical class.  Table 27 summarises the number (and area) of estuaries, 
according to each of the conservation evaluation attributes (RCV, ICV and CMP) and 
their respective categories.  Sites highly representative of a particular class (A band) 
are widespread across Tasmania and are represented by approximately 87 540 ha 
(79.1% of total estuary area) of estuaries (Table 27).  The small number of estuaries 
statewide (113 in total) assessed meant that only two bands (A and B) were used for 
RCV. 

An assessment of ICV, which combines RCV with information relating to the 
presence of Special Values, revealed that there were 86 Special Values associated 
with the estuaries of Tasmania.  The Derwent Estuary had the largest number of 
these with 16 and 14 Special Values were associated with the Tamar Estuary. 

9.5.2 Priorities for the conservation of estuaries 

The assessment of Conservation Management Priority (CMP) ranks freshwater-
dependent ecosystems on their conservation value (either RCV or ICV), naturalness 
and Land Tenure Security.  A greater number of estuaries were ranked as Moderate 
and Very High for all forms of Conservation Management Priority (Table 27).  Refer 
to Section 3.7 for a generic guide to the derivation of each of the four different priority 
scores. 
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Table 27. Summary of conservation evaluation ratings for estuaries (N = 113, Total area = 
110 666 ha).  RCV = Representative Conservation Value, ICV = Integrated Conservation Value, 
CMPI1 = Conservation Management Priority – Immediate (using RCV as input to rule set), CMPI2 
= Conservation Management Priority – Immediate (using ICV as input to rule set (i.e. including 
Special Values)), CMPP1 = Conservation Management Priority – Potential (using RCV as input to 
rule set), CMPP2 = Conservation Management Priority – Potential (using ICV as input to rule set 
(i.e. including Special Values)). 

Attribute Category Area (ha) Number Area (%) Number (%) 

RCV A 87 540 37 79.1 32.7 

 B 23 126 76 20.9 67.3 

 C 0 0 0.0 0.0 

ICV Very High 87 874 23 79.4 20.4 

 High 18 245 45 16.5 39.8 

 Moderate 4548 45 4.1 39.8 

 Lower 0 0 0.0 0.0 

CMPI1 Very High 42 857 20 38.7 17.7 

 High 1189 5 1.1 4.4 

 Moderate 52 710 66 47.6 58.4 

 Lower 13 910 22 12.6 19.5 

CMPI2 Very High 61 139 49 55.2 43.4 

 High 1249 6 1.1 5.3 

 Moderate 34 604 37 31.3 32.7 

 Lower 13 674 21 12.4 18.6 

 CMPP1 Very High 57 498 33 52.0 29.2 

 High 30 394 22 27.5 19.5 

 Moderate 22 774 58 20.6 51.3 

 Lower 0 0 0.0 0.0 

CMPP2 Very High 75 780 62 68.5 54.9 

 High 30 454 23 27.5 20.4 

 Moderate 4432 28 4.0 24.8 

 Lower 0 0 0.0 0.0 

Significant estuaries currently in existing reserve schemes 

An assessment of the extent of Very High and High ICV estuaries within High Land 
Tenure Security areas can reveal how many of Tasmania‟s estuaries already happen 
to occur within reserves set up for conserving terrestrial values. 

Integrated Conservation Value (ICV) was used for comparison as it provides an 
assessment of representativeness and naturalness, while also taking into account 
Special Values; the latter having a long-recognised association with the assessment 
of conservation value.  Land Tenure Security has distinct implications for the 
maintenance of conservation values throughout the state and while these do not 
necessarily reflect on-ground management practices (e.g. some areas of private land 
are managed for conserving natural values), they do reflect general trends of tenure 
security. 
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Approximately 87 874 ha (79.4%) of the total estuary area was ranked as Very High 
ICV, which includes the occurrence of Special Values (Table 28).  Of these, 
42 196 ha (38.1 % of total estuary area) exists in areas of high Land Tenure Security, 
predominantly in the South West of the state and on Flinders Island.  In contrast, 
approximately 41.3% (45 678 ha) of the Very High ICV estuaries (by area) exist 
under low Land Tenure Security and are scattered along the East Coast of the state. 
Table 28 shows the proportional area of Very High and High ICV rated estuaries 
within each Land Tenure Security category. 

Table 28. Proportion of estuaries (by area and number) rated as Very High (n =23, total area = 
87 874 ha) and High ICV (n=45, total area = 18 245 ha) within each Land Tenure Security 
category. 

Land 
Tenure 
Securit
y 

Very High ICV estuaries High ICV estuaries 

Area (ha) Area 
(%) 

Number % Area (ha) Area 
(%) 

Number % 

High 42 196 48 5 21.7 1534 8.4 8 17. 8 

Medium 0 0 0 0.0 1249 6.8 6 13.3 

Low 45 678 52 18 78.3 15 462 84.8 31 68.9 

Ramsar Convention on Wetlands 

Three estuaries assessed by the CFEV project matched significant sites listed under 
the Ramsar Convention (Ramsar 2005).  Logan Lagoon is rated as Moderate ICV, 
while Moulting Lagoon and Pittwater are both considered Very High ICV. 

Directory of Important Wetlands of Australia 

There were seven estuaries (Thirsty Lagoon, Sellars Lagoon, Logans Lagoon, 
Freshwater Lagoon, Moulting Lagoon, Earlham Lagoon and Pittwater) that were 
assessed by the CFEV project that matched sites of national significance (DIWA).  Of 
these seven sites, four were rated as being Very High ICV, one was High and two 
were Moderate.  Details are provided in Appendix 9. 
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A Classification of Tasmanian Estuaries and Assessment of their Conservation 
Significance using Ecological and Physical Attributes, Population and Land Use 

Edgar et al. (1999) assigned the estuaries of Tasmania to five bands ( A to E).  Ten 
estuary sites (Table 29) were assigned to A band and considered to be of the highest 
level of conservation significance.  The A band covers less than 10% of the estuaries 
statewide while still „...encompassing the range of biological and geomorphic diversity 
found in estuaries within the state‟(Edgar et al. 1999).  These estuaries were 
assessed as being High or Very High ICV by the CFEV project (Table 29).  A 
comparison of the assessment results from both programs for all estuaries is 
presented in Appendix 10. 

Table 29. CFEV ICV ranking of estuaries considered to be of critical conservation significance (A 
band) by Edgar et al. (1999). 

Estuary name CFEV ICV ranking 

North East Inlet Very High 

Thirsty Lagoon Very High 

Black River High 

Tamar River Very High 

Bryans Lagoon High 

Southport Lagoon High 

New River Lagoon Very High 

Bathurst Harbour Very High 

Payne Bay Very High 

Wanderer River High 
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10 Karst 

10.1 Karst values and threats 

Karst areas are distinctive landforms that occur where certain rock types are easily 
dissolved in water.  This geological process often results in unique surface and sub-
surface structures including sinkholes, disappearing streams, springs and complex 
cave systems.  These landforms are strongly associated with the limestone and 
dolomite areas within Tasmania. 

Karst systems provide a variety of distinctive habitats.  These can be either terrestrial 
or aquatic, but both ultimately owe their existence to aquatic origins.  The ecological 
systems associated with karst can be broadly divided into two groups; those that are 
specialised to the extent that they occur nowhere else (obligate communities), and 
those that can exist within karst habitats but also occur elsewhere (facultative or 
opportunistic communities).  The obligate faunal communities associated with karst 
systems are not particularly diverse, but are often distinctive and frequently exhibit 
high levels of endemism.  In Tasmania they include a variety of invertebrates, from 
minute aquatic snails to blind cave beetles. 

A number of direct and indirect impacts can be detrimental to karst systems.  Loss of 
vegetation in the vicinity of caves and sinkholes can lead to erosion and subsequent 
over-sedimentation of karst.  Karst areas have also been used as rubbish dumps and 
resultant groundwater pollution can impact upon both karst ecosystems and physical 
structure.  Similarly, upstream impacts on river and streams such as grazing, use of 
agricultural chemicals and water regulation can flow through to karst.  More directly, 
human activities in and around caves have the potential to alter them drastically; 
increased light and nutrient levels can substantially modify these normally 
unproductive systems. 

This chapter outlines the specific elements used in the Conservation of Freshwater 
Ecosystem Values (CFEV) assessment to describe and prioritise the karst systems 
of Tasmania.  A summary of results from the statewide audit and conservation 
evaluation is also provided. 

10.2 Identifying karst and their catchments 

10.2.1 Karst - a definition 

The CFEV project considers karst as freshwater-dependent ecosystems associated 
with distinctive terrain, landforms and drainage characteristics resulting from the 
relatively high solubility of certain rock types in natural waters (modified from (DPIW 
2006c)). 

10.2.2 Karst polygons 

Karst polygons were originally sourced from the Karst Atlas (modified Version 3.0 
(Kiernan 1995)).  These polygons were initially reviewed and some karst areas were 
updated where new information had become available.  Many of the karst areas were 
made up of many smaller polygons with the same name.  Where polygons of the 
same name abutted each other or overlapped, they were dissolved to create one 
large polygon.  The resultant layer had some very large (>13 000 ha) polygons 
(including multi-part polygons) which were subsequently split.  It is unlikely that 
degrading impacts influencing one end of a very large karst area would affect the 
other end equally.  These large karst polygons were therefore, split into approximate 
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equal parts, and were related to catchment boundaries as far as possible.  
Exceptions were polygons situated within the World Heritage Area, as it is likely that 
the catchments surrounding these karst areas would be in consistently good 
condition.  A summary of features and an example of the karst spatial data layer are 
provided in Table 30 and Figure 76, respectively. 

Table 30. Summary of features within the karst spatial data layer. 

Total number of karst areas 334 

Total area of karst areas 4104 km
2
 

Minimum karst area 48 m
2
 

Maximum karst area 190 km
2
 

 

Figure 76. Part of the karst spatial data layer, also showing river sections. 

10.2.3 Karst catchments 

Proximal (nearby or local) and distal (distant but linked) catchments had been 
created as part of the Karst Atlas (Kiernan 1995) for many of the karst polygons, 
however this work was incomplete, so catchment areas were developed using the 
karst polygon layer and the River Section Catchment spatial data layer. 

The karst spatial unit itself was used as the proximal or local catchment area.  A 
distal catchment area was developed from the River Section Catchment spatial data 
layer.  The percentage of each River Section Catchment that overlapped with the 
karst polygon was calculated.  If the overlap was >30%, then the River Section 
Catchment became part of the karst distal catchment area.  If no River Section 
Catchments were greater than 30%, the RSC with the largest overlap was used.  A 
single RSC could be assigned to more that one karst spatial unit.  Appendix 6.3.19 
provides further details. 

Once the distal catchment areas were identified, each karst catchment collection was 
broken into two subsets: catchments associated with big rivers and those associated 
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with small rivers.  It is believed that large rivers flowing through karst areas have 
considerably less influence on the condition of the karst than smaller rivers and 
streams.  To account for this, a context was set for calculating some condition 
variables (abstraction index, regulation index and catchment disturbance) whereby 
big rivers (with an accumulated upstream MAR >48.2 GL), occurring in a catchment 
with small rivers, contributed only 20% of the overall input.  More details are provided 
in Section 10.4 and Appendix 6. 

10.3 Classifying karst systems 

The Karst Atlas (Kiernan 1995) is the most comprehensive inventory and 
classification of karst systems in Tasmania.  It primarily deals with the physical form 
and location of karst sites.  Ideally, a classification would also address biological 
components, however, there is no comprehensive biological equivalent readily 
available, with much of the information dispersed across reports on individual karst 
features.  Where karst systems have been studied, most of the findings reveal high 
levels of endemism.  As a result, all karst areas were considered to be of high 
(though not necessarily equal) biological value. 

The classification of karst areas was based on the physical components of climate, 
topography and lithology sourced from the Karst Atlas (Version 3.0) (Kiernan 1995).  
Climate data was also supplied by the Bureau of Meteorology and obtained from 
inputs to a fluvial geomorphic regionalisation undertaken by Jerie et al. (2003).  
Figure 77 presents a flow-chart illustrating the inputs into the physical classification 
for karst.  Each ecosystem component identified in Figure 77 is discussed in more 
detail in the following sections. 

 

Figure 77. Flow-chart outlining data inputs and process used in the classification of karst 
systems. 
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10.3.1 Physical classification 

(Ecosystem component referred to as KT_PCLASS in the CFEV database) 

Karst formations are formed through the interaction of water with carbonate 
lithologies.  The karst areas were classified by integrating three principal controls on 
karst processes: the rock type (lithology), topography and climate.  The rules for 
combining these inputs are provided in Appendix 6.3.21. 

Lithology 

Lithology refers to the physical characteristics of rock types.  Karst formations are 
mainly associated with carbonate rocks, but the source, age and chemistry of these 
rocks differ substantially and can have a profound affect on the morphology of the 
resulting karst.  The various lithological groups considered in the Karst Atlas (Kiernan 
1995) are separated based on a combination of chemistry and the age of the 
sediments involved.  In this way limestone, dolomite and calcarenite are separated 
from one another, as are sediments within these classes that have different dates of 
origin. 

Lithology was derived from the digital Karst Atlas (modified Version 3.0) (Kiernan 
1995), which is based on latest Mineral Resources Tasmania (MRT) geological 
polygons.  The extent of Carbonate rocks throughout Tasmania, and the dating of the 
various geological layers is well documented, with examples from as far back as the 
Precambrian represented alongside more contemporary examples.  Forty-five 
different lithologies are recognised from the Karst Atlas (modified Version 3.0) 
(Kiernan 1995). 

Topography 

Topography greatly influences the way water interacts with lithology.  Flat 
topographies often result in standing water or percolative processes, while steeper 
terrain will result in more constrained water flow and the formation of rivers and 
streams.   

Topographic input was based on the 'topographic system' control listed in the Karst 
Atlas (modified Version 3.0) (Kiernan 1995), as applied to individual karst areas.  The 
coarse categories of topography include: 

 alpine karst 

 hill flank 

 undifferentiated plain 

 riverine plain 

 coastal 

Climate 

Ultimately, all karst formations are dependent upon water to some extent for their 
formation.  The extent of this water, and its delivery can have important effects upon 
the morphology of karst formations. 
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Precipitation system data, as supplied by the Earth Sciences Section, Resource 
Management and Conservation Division (DPIW 2005) was used in this classification 
as it provided estimates of volume (mean annual rainfall) coupled with intensity 
(maximum daily rainfall) and variability (inter annual variability).  This data identified 
four Tasmanian rainfall regions: 

1. North-east – moderate rainfall, high rainfall intensity and high between year 
variability. 

2. Bass Strait and south-east – generally dry, low rainfall intensity and low 
between year variability. 

3. North-west and central – moderate rainfall, moderate intensity and low 
between year variability. 

4. West and south-west – generally wet, moderate intensity rainfall and low 
between year variability. 

Physical classification outputs 

The physical classification of karst produced 110 different classes (see Appendix 
6.3.21). 

There were 37 classes that were each represented by a single karst spatial unit (i.e. 
they were all considered unique).  The class that was considered the rarest of all the 
physical classes (by area) was represented by a karst system on Maria Island.  It is 
described as a system located within undifferentiated Permo-Carboniferous 
limestones of coastal topography that lie within a precipitation region covering the 
Bass Strait islands and the south-east, characterised as generally dry with low rainfall 
intensity and low between year variability. 

Karst characterised by systems that are located within undifferentiated Ordovician 
limestones of riverine plain topography and lie within a precipitation region covering 
the west and south-west of the state, characterised as generally wet with moderate 
rainfall intensity and low between year variability, were the most common.  There 
were 41 (12.3%) karst spatial units within this class, predominantly located in the 
west of the state. 

10.4 Condition assessment 

Karst are fragile ecosystems and are often overlooked as they exist underground, 
largely unseen.  The natural processes in karst systems are maintained by air, soil 
and water movement all of which contribute to the erosion and re-forming typical of 
karst systems.  As such, impacts to karst systems can be associated with all of these 
processes and include changes to hydrological regimes (both surface water and 
groundwater), recreational (tourism), catchment-based impacts such as vegetation 
clearance, as well as diffuse and point source pollution. 

To date, there has been no comprehensive assessment of condition conducted on 
Tasmania‟s karst systems.  Some condition information does exist for specific sites.  
This information can be found on the Tasmanian Geoconservation Database (DPIWE 
2004). 
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A condition assessment was undertaken for karst systems that considered impacts 
associated with their proximal and distal catchments.  These included changes in 
hydrology, sediment flux and water chemistry, as discussed individually in the 
following sections and illustrated in Figure 78.  The interconnectivity of karst systems 
with the ground above means that activities on the surface often translate to impacts 
beneath the ground.  Hence, impacts associated with certain land use practices 
within the karst catchment largely flow through to underground karst systems via 
fluvial systems.  Large rivers flowing through karst areas are believed to have a 
smaller influence on karst condition and as such, a weighting was applied to the 
condition variables of abstraction index, regulation index and sediment flux to reflect 
this. 

 

Figure 78. Flow-chart outlining data used in the karst condition assessment to derive a 
Naturalness score (N-score).  Note: where indicated variables were combined using expert rule 
systems. 

Each condition variable identified in Figure 78 is discussed in more detail in the 
following sections.  Each condition variable identified in Figure 7 is discussed in more 
detail in the following sections.  With the exception of the abstraction index and the 
regulation index, all of the condition variables are constrained within the range of 0 to 
1, with 0 being heavily impacted or altered and 1 being pristine.  The abstraction 
index and the regulation index differ in having 0 as a pristine state and large positive 
or negative numbers indicative of impact (more detail can be found in the following 
sections). 
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10.4.1 Karst Naturalness score (N-score) 

(Condition variable referred to as KT_NSCORE in the CFEV database.) 

An overall N-score was generated for karst areas using the inputs of the hydrology 
sub-index, sediment flux and water chemistry.  The definition table is shown in 
Appendix 4.5.2.  The hydrology and sediment flux sub-indices were both weighted 
greater than the water chemistry sub index.  Physical sensitivity (exposed or covered 
karst) and catchment size (described below) were included in the expert rule system 
to provide a context for the N-score. 

Figure 79 presents a histogram that shows the range of N-scores for karst areas.  
Over half (56.9%) of the karst areas have a N-score >0.9 (near pristine – pristine), 
primarily located throughout the west of Tasmania.  Two karst areas (Rough Hills in 
the Clyde River catchment and Watsons Hill on South Arm) were found to have the 

poorest naturalness (score 0.1). 

 

Figure 79. Histogram of karst Naturalness score (N-score) used in assessing karst condition.  
The grey boxes along the x-axis show the range of data within each of the three categories (1 = 
Low, 2 = Medium, 3 = High), which were created for reporting purposes within the CFEV 
database. 

Sediment flux (surrogate - Catchment disturbance) 

(Condition variable referred to as KT_CATDI in the CFEV database.) 

Sedimentation in karst can occur from poor land use practices (e.g. vegetation 
clearance and uncontrolled stock in streams) (DPIW 2006c) leading to erosion and 
the collapse of karst.  This can impact on cave fauna and/or delicate cave formations. 

An assessment of catchment disturbance was used as a surrogate for describing 
sediment flux in karst systems (see Appendix 6.3.5). This in turn, was a direct input 
to the karst N-score expert rule system (see Appendix 4.5.2). 
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Approximately half (55.1%) of the of karst systems in Tasmania are in near pristine to 
pristine condition according to sediment flux (Figure 80) where there was found to be 
a low to no level of land clearance or land use in the entire karst catchment (distal 
and proximal) (catchment disturbance score >0.9).  The karst areas that have a very 

high to high level of disturbance within the catchment (6.9%, score 0.1) are 
scattered across Tasmania, mostly in the far north-west and King Island. 

 

Figure 80. Histogram of sediment flux and water chemistry (catchment disturbance is used as a 
surrogate- see below) scores used in assessing karst condition.  The grey boxes along the x-
axis show the range of data within each of the five categories which were created for reporting 
purposes within the CFEV database. 

Hydrology 

(Condition variable referred to as KT_HYDRO in the CFEV database.) 

Karst systems are formed when surface water (via rivers and streams) and 
groundwater dissolve certain soils and rock-types as they flow underground (DPIW 
2006c).  Sources of karst drainage may alter in quality and quantity, particularly if 
they originate or pass through highly agricultural, urban or industrial catchments. 

The hydrology variable for karst was established using an expert rule system.  The 
input variables were the regulation index and the abstraction index (see Appendix 
4.5.1 for the definition table).  Experts developing the expert rule system rated the 
abstraction index as having a greater influence on hydrology than the regulation 
index. 

Figure 81 presents a histogram showing the range of scores produced by the 
hydrology expert rule system.  The majority of the karst areas (89.8%) have small to 
no anthropogenic change to karst catchment surface water hydrology (score >0.9).  

Highly affected karst systems (3.3%, score 0.1) are spatially dispersed across 
Tasmania, including small sites on King and Flinders islands. 
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Figure 81. Histogram of hydrology scores used in assessing karst condition.  The grey boxes 
along the x-axis show the range of data within each of the five categories which were created for 
reporting purposes within the CFEV database. 

Abstraction index 

(Condition variable referred to as KT_ABSTI in the CFEV database.) 

Alterations to the volume of water within a catchment (either by removal or addition) 
can have negative consequences on the ecosystems downstream of the abstraction 
point.  The abstraction index for karst was based on the abstraction of water from 
rivers within their upstream catchment.  The abstraction values of River Section 
Catchments associated with big rivers (MAR >48.2 GL) were weighted less than 
values from catchments of small rivers (1:4) (see rules in Appendix 6.3.1).  The 
output ranged from -117.0 (large to extreme increases in long-term mean annual flow 
volume in surface drainage of the karst catchment due to net addition of water), 
through 0 (no net abstraction), to 0.98 (large to extreme decreases in long-term 
mean annual flow volume due to removal of water).  The majority of the abstraction 
index scores fall between –1.3 and 0.98.  One outlier exists (Montagu River 2, -
117.0) which was omitted from the histogram (Figure 82) for better visual 
representation of the remaining data. 

The abstraction index was used, along with the regulation index, in the hydrology 
expert rule system for karst (refer to Appendix 4.5.1). 
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Figure 82. Histogram of abstraction index scores used in assessing karst condition.  Negative 
values refer to the addition of water to the catchment while positive values indicate removal of 
water from the catchment.  Note the outlier of –117.0 has been removed from this histogram. 

Almost all of the karst areas (94.0%) have minimal or no abstraction (abstraction 
index is between -0.1 and 0.1).  The small proportion of karst (2.7%) that is affected 
by abstraction within the catchment (abstraction index <-0.4 or ≥0.4) include Montagu 
River 2 and Tin Spur Creek (addition of water), and Grassy, Mole Creek 2, Calvert 
Hill, Rough Hills, Dismal Swamp, Wilmot River and Scotts Peak (removal of water). 

Regulation index 

(Condition variable referred to as KT_REGI in the CFEV database.) 

Artificial manipulation of river flows by upstream storages can affect the timing and 
magnitude of water entering karst systems.  This can affect the hydrological balance 
in a cave and in turn the physical structure and fauna that inhabit these ecosystems. 

A regulation index was developed for karst systems to describe the degree of flow 
regulation in rivers associated with the karst catchment. The index rates all river 
sections according to the amount of regulation of the natural flow regime due to the 
effect of water storage upstream (see Appendix 6.3.37 for further details).  As per 
calculation of the abstraction index for karst, catchment values for the regulation 
index were weighted 1:4 (big river catchments: small river catchments). 

The values of the regulation index ranged along a continuous scale from 0 where 
there is no regulation (good condition) to 0.79, a high level of regulation within the 
upstream catchment (bad condition).  The range of scores produced by the expert 
rule system is shown in Figure 83.  The regulation index was used in the hydrology 
expert rule system (see Appendix 4.5.1 for extra details). 
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Figure 83. Histogram of regulation index scores used in assessing karst condition.  The grey 
boxes along the x-axis show the range of data within each of the three categories which were 
created for reporting purposes within the CFEV database. 

Almost all (94.9%) karst areas are affected by low to moderate regulation of the 

natural flow regime (score 0.1).  Karst areas where regulation of the flow regime is 
high in the upstream catchment (score >0.2, 3.9% of Karst by area) are scattered 
across Tasmania, with the worst being Sugarloaf Spur in the Macquarie catchment. 

Water chemistry (surrogate - Catchment disturbance) 

(Condition variable referred to as KT_CATDI in the CFEV database.) 

Stable hydrological and water chemistry conditions within a karst system are required 
for the production of the intricate cave formations that characterise these 
ecosystems.  Agricultural or industrial activities within the upstream catchment or 
pollution in the groundwater can flow through to karst and alter their water chemistry.  
As such, the catchment disturbance variable was again used as a surrogate for 
impacts associated with water chemistry.  This data was a direct input into the expert 
rule system used to derive karst N-score (see Appendix 4.5.2).  A histogram of the 
catchment disturbance scores for karst is shown (Figure 80) and described above in 
the sediment flux section. 

Physical sensitivity 

(Condition (context) variable referred to as KT_PHYSSEN in the CFEV database.) 

An assessment of the physical sensitivity of individual karst systems was 
incorporated in the N-score expert rule system to provide a context for the overall N-
score (see Appendix 4.5.2 for the expert rules system), whereby exposed karst areas 
are deemed to be more susceptible to catchment impacts than covered ones.  A 
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karst area that is exposed (or part thereof) is identified where the karst rock crops out 
at the surface, compared with a karst area that is covered by quaternary sediments.  
Data inputs to physical sensitivity for karst was sourced from the Karst Atlas (Kiernan 
1995) and ranged from 0 (exposed) to 1 (covered).  The proportion of the total karst 
area that was covered or exposed was calculated for each karst spatial unit (refer to 
Appendix 6.3.22 for more details). 

The dominance (58%) of exposed karst (Figure 84) reflects the fact that these 
formations are more readily mappable as they have all of their area on the surface 
and are accessible.  Totally covered karst (18%) is less readily mapped. 

 

Figure 84. Histogram of physical sensitivity scores used in assessing karst condition. 

Catchment size 

(Condition (context) variable referred to as KT_CATCH in the CFEV database) 

Catchment size (karst: catchment area ratio) was used to set a context for the karst 
N-score expert rule system (Appendix 4.5.2) as catchment impacts are generally 
considered to have a greater effect on proportionally smaller karst areas than larger 
ones (refer to Appendix 6.3.20 for details). 

In Tasmania, a large percentage (99.1%) of the karst areas are small in size when 
compared to their overall catchment area. 

10.5 Identifying important karst areas  

The prioritisation of Tasmania‟s karst was conducted in two stages (according to the 
CFEV assessment framework – see Section 3.3.2).  Firstly an assessment of the 
karsts‟ conservation value was conducted which considered representativeness 
alone (RCV), or combined this with Special Values to generate an Integrated 

P
e
rc

e
n
ta

g
e
 o

f 
K

a
rs

t 
(n

=
3
3
4
)

0

20

40

60

80

100

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Exposed Covered



Karst 

Conservation of Freshwater Ecosystem Values Project  Technical Report 189 

Conservation Value (ICV).  This information was then used to identify Conservation 
Management Priority (CMP).  The final CMP ranking takes into account assumptions 
about how the land (Land Tenure Security) and water (N-score – as a surrogate for 
water security) are currently managed. 

An assessment of the proportion of significant (Very High or High ICV) karst 
ecosystems that are located within High Land Tenure Security areas was also 
undertaken to show how much of Tasmania‟s karst is incidentally managed within the 
terrestrial reserve system.  A comparison of the CFEV ICV outputs is also made with 
the Karst Atlas (Kiernan 1995). 

10.5.1 Conservation value of karst 

All mapped karst was assessed for conservation value using a spatial selection 
algorithm which incorporated data on its biophysical classification and naturalness 
(refer to Section 3.6).  A single karst classification, which gave a total of 110 
biophysical classes along with the N-score, were used in the spatial selection 
algorithm.  This selected each karst polygon, in turn, based on rarity of the classes 
and current condition, until all of the karst in the spatial data layer were selected. 

The output from the algorithm was banded into two groups (A or B) describing the 
RCV, where the A band includes all of the best representative examples for each 
biophysical class.  No C band was used for karst.  Table 31 summarises the number 
(and area) of karst, according to each of the conservation evaluation attributes (RCV, 
ICV and CMP) and their respective categories.  Sites highly representative of a 
particular class (A band) are widespread across Tasmania and are represented by 
approximately 277 841ha (67.7% of total karst area) of karst (Table 31). 

An assessment of ICV, which combines RCV with information relating to the 
presence of Special Values, revealed that there were 82 Special Values associated 
with the karst of Tasmania.  The largest number (11) of these were associated with 
the Marble Hill Karst (D‟Entrecasteaux) and seven Special Values were associated 
with the Mole Creek karst. 

10.5.2 Priorities for the conservation of karst 

The assessment of Conservation Management Priority (CMP) ranks freshwater-
dependent ecosystems based on their priority for conservation management using 
the evaluation of conservation value (either RCV or ICV), naturalness and Land 
Tenure Security.  Table 31 summarises the number (and area) of karst, according to 
each of the conservation evaluation attributes (RCV, ICV and CMP) and their 
respective categories.  The proportional number of karst varied across the ranking for 
each of the CMP outputs (Table 31) with the greatest proportion of karst rated as 
Moderate for CMPI while more of the karst were rated as High and Very High for 
CMPP1 and CMPP2, respectively.  Refer to Section 3.7 for a generic guide to the 
derivation of each of the four different priority scores. 
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Table 31. Summary of conservation evaluation ratings for karst (N = 334, Total area = 
410 395 ha).  RCV = Representative Conservation Value, ICV = Integrated Conservation Value, 
CMPI1 = Conservation Management Priority – Immediate (using RCV as input to rule set), CMPI2 
= Conservation Management Priority – Immediate (using ICV as input to rule set (i.e. including 
Special Values)), CMPP1 = Conservation Management Priority – Potential (using RCV as input to 
rule set), CMPP2 = Conservation Management Priority – Potential (using ICV as input to rule set 
(i.e. including Special Values)). 

Attribute Category Area (ha) Number Area (%) Number (%) 

RCV A 277 841 136 67.7 40.7 

 B 132 554 198 32.3 59.3 

 C 0 0 0.0 0.0 

ICV Very High 109 821 20 26.8 6.0 

 High 190 250 128 46.4 38.3 

 Moderate 110 325 186 26.9 55.7 

 Lower 0 0 0.0 0.0 

CMPI1 Very High 95 361 63 23.2 18.9 

 High 62 581 26 15.2 7.8 

 Moderate 94 319 130 23.0 38.9 

 Lower 158 134 115 38.5 34.4 

CMPI2 Very High 113 325 69 27.6 20.7 

 High 64 229 27 15.7 8.1 

 Moderate 78 263 125 19.1 37.4 

 Lower 154 578 113 37.7 33.8 

CMPP1 Very High 251 841 130 61.4 38.9 

 High 93 161 135 22.7 40.4 

 Moderate 65 393 69 15.9 20.7 

 Lower 0 0 0.0 0.0 

CMPP2 Very High 272 568 141 66.4 42.2 

 High 91 345 130 22.3 38.9 

 Moderate 46 482 63 11.3 18.9 

 Lower 0 0 0.0 0.0 

Significant karst areas currently in existing reserve schemes 

An assessment of the extent of Very High and High ICV Karst within High Land 
Tenure Security areas can reveal how much of Tasmania‟s karst already is currently 
within reserves set up for conserving terrestrial values. 

Integrated Conservation Value (ICV) was used for comparison as it provides an 
assessment of representativeness and naturalness, while also taking into account 
Special Values; the latter having a long-recognised association with the assessment 
of conservation value.  Land Tenure Security has distinct implications for the 
maintenance of conservation values throughout the state and while these do not 
necessarily reflect on-ground management practices (e.g. some areas of private land 
are managed for conserving natural values), they do reflect general trends of tenure 
security. 
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Approximately 109 820 ha (26.7%) of the total karst area was ranked as Very High 
ICV, which includes the occurrence of Special Values (Table 32).  Of these, 
61 126 ha (14.9 % of total karst area) exists in areas of high Land Tenure Security, 
predominantly in the South West of the state.  In contrast, approximately 6.3% 
(25 781 ha) of the Very High ICV karst (by area) exist under low Land Tenure 
Security in the Mole Creek area. Table 32 shows the proportional area of Very High 
and High ICV rated karst within each Land Tenure Security category. 

Table 32. Proportion of karst (by area and number) rated as Very High (n =20, total area = 
109 820 ha) and High ICV (n=128, total area = 190 250 ha) within each Land Tenure Security 
category. 

Land 
Tenure 
Securit
y 

Very High ICV karst High ICV karst 

Area (ha) Area 
(%) 

Number % Area (ha) Area 
(%) 

Number % 

High 61 126 55.6 10 50.
0 

65 092 34.2 44 34.4 

Medium 22 913 20.9 5 25.
0 

41 316 21.7 22 17.2 

Low  25 781 23.5 5 25.
0 

83 842 44.1 62 48.4 

Karst Atlas 

All the features from the Karst Atlas (Kiernan 1995) are ranked and banded 
according to karstification (a subjective judgement of how karst-like they are), partly 
as a surrogate for conservation assessment.  This rates well developed karst 
features such as tufa or cave formations more highly than simple limestone outcrops.  
The banding has four categories (A-D).  It should be noted that karstification is not 
used by itself to infer conservation value, but is one of an assortment of tools used in 
karst management. 

All of the Very High ICV Karst, assessed by the CFEV project, occurs within the A 
and B bands (Karst Atlas), however, over 50% of the remaining sites in the Karst 
Atlas A band have Moderate ICV scores; the lowest assessment used for karst by 
the CFEV project (see Appendix 11 for a comparison of all sites).  The differences 
between the two sets of scores are likely to hinge upon the fact that karstification is 
not used in the CFEV conservation assessments.  Instead, ICV scores are driven by 
their physical classification and the presence of Special Values.  This combination 
can give high ICV scores to poorly karstified sites that are highly representative of 
their given class, for example, old eroded examples of rare karst classes. 

Table 33 Proportion of karst (by number and percentage) rated as Very High (n =19) and High 
(n=79) and Moderate ICV (n=115) within the A and B karstification classes from the Karst Atlas 
(Kiernan 1995). 

ICV 
A band karst (Karst Atlas) B band karst (Karst Atlas) 

Number % Number % 

Very High 15 24.6 4 2.7 

High 13 21.3 63 42.3 

Moderate  33 54.1 82 55.0 
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11 Groundwater Dependent Ecosystems 

11.1 Groundwater dependent ecosystem values and threats 

Groundwater is important in sustaining both surface and sub-surface freshwater 
ecosystems.  Groundwater dependent ecosystems (GDEs) are broadly defined as 
„those parts of the environment, the species composition and natural ecological 
processes of which are determined by the permanent or temporary presence or 
influence of groundwater‟ (SKM 2001). 

Groundwater contributes to the water balance of a vast array of ecosystems in 
Tasmania, including the majority of rivers and lakes as well as vegetation in many 
terrestrial settings.  Identifying and mapping these sometimes cryptic ecosystems 
involves a range of practical and theoretical difficulties, and was not a viable 
objective for this project.  Nevertheless, it was considered necessary to identify 
ecosystems where groundwater plays an obvious and critical role. 

GDEs can vary in the extent to which they depend on-groundwater.  The majority of 
ecosystems are limited or opportunistic in their use of groundwater, however others 
are entirely dependent, to the extent that changes in groundwater discharge can lead 
to substantial ecosystem changes. 

The major groundwater dependent ecosystem types that have been identified in 
Australia are as follows (SKM 2001): 

 Terrestrial vegetation – vegetation communities and dependent fauna that 
have seasonal or episodic dependence on-groundwater. Examples include 
paperbark or tea-tree swamp where the trees access groundwater with their 
root systems. 

 River base-flow systems – aquatic and riparian ecosystems that exist in or 
adjacent to streams that are fed by groundwater base-flow during low rainfall 
periods. Many of Tasmania's rivers and streams are included in this category. 

 Aquifer and cave ecosystems – aquatic ecosystems that occupy caves or 
aquifers. These ecosystems include organisms that have specifically adapted 
to the darkness and constant temperature conditions typically found 
underground. 

 Wetlands – aquatic communities and fringing vegetation that is dependent on 
groundwater-fed lakes and wetlands. 

 Estuarine and near-shore marine ecosystems – coastal, estuarine and near-
shore marine plant and animal communities whose ecological function has 
some dependence on groundwater discharge. 

Many of these GDEs are covered by other ecosystem themes within the CFEV 
assessment framework.  Here we consider the remaining GDEs that are missed due 
to the fact that they are not readily classified, are cryptic in form, or simply because 
they have not been studied to the same extent. 

GDEs have many important values including the provision of specialised habitats for 
rare and unusual fauna species (e.g. stygofauna), providing habitat for endemic plant 
species and communities and improvement to water quality. 

Threats associated with GDEs are connected with changes or contamination of the 
groundwater and include urban development, industrial pollution, intensive irrigation, 
clearing of vegetation, salinisation and changes in surface and sub-surface water 
hydrology. 
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11.2 Identifying groundwater dependent ecosystems 

Relevant specialists in the fields of earth science, zoology and botany (refer to 
Appendix 1 for individual contributors) were invited to workshops to help identify 
highly groundwater dependent ecosystems (cf. (Hatton & Evans 1998)). 

Potential groundwater dependent ecosystems identified at the workshops were 
investigated through a literature review and in discussion with experts at DPIWE.  
These groundwater dependent ecosystems were then mapped digitally using various 
sources (refer to Eberhard (2004)). 

The following were identified as groundwater dependent ecosystems or as hosting 
groundwater dependent ecosystems: 

 karstlands (landform systems in limestone, dolomite and magnesite) 

 deflation basins (depressions formed through erosion by wind action) 

 burrows produced by freshwater crayfish (these host a characteristic faunal 
assemblage) 

 porous and fractured rock aquifers (especially coastal sand aquifers) and 
springs 

 sub-surface streams in talus and colluvium 

 vegetation types associated with shallow water tables. 

In Tasmania, there is very little information available about the types and distribution 
of GDEs, with the majority of knowledge confined to GDEs found in karst or cave 
environments.  Due to these data limitations, the Conservation of Freshwater 
Ecosystem Values (CFEV) project aimed to identify GDEs (using expert knowledge) 
to provide a foundation that future data could be added to.  To this end, the GDEs 
were mapped and associated with as much information as was available.  While 
GDEs have not been prioritised on the basis of their conservation value, the spatial 
knowledge of where GDEs occur can help land and water managers make decisions 
that consider these valuable, but often overlooked, ecosystems. 

Examples of each of the classes of GDEs were mapped digitally, although the 
comprehensiveness of the data varies considerably.  For example, karstlands have 
been subject to considerable previous work including the preparation of a statewide 
map of karst areas and studies of the distribution and ecology of karstic groundwater 
fauna.  In contrast, Tasmania‟s non-karstic stygofauna is virtually unknown, except 
for the fortuitous discovery of depigmented crustaceans in a spring at Devonport 
(Knott & Lake 1980). 

The expert workshops helped to identify a large number of GDEs (Table 34), 
however this exercise is recognised as far from comprehensive.  To identify all GDEs 
within Tasmania would require extensive research beyond the scope of this project.  
Instead those GDEs that were not picked up during the assessment of other 
ecosystems (refer Table 34) were included in the GDE layer of the CFEV data as 
mapped but unassessed features.  The partial nature of this data set, combined with 
the importance and sensitivity of groundwater dependant ecosystems means that 
they require management on a case by case basis. 



 

 

Table 34. Groundwater Dependent Ecosystems identified in the CFEV project (adapted from Eberhard (2004)). 

GDE type Data source Assessment by CFEV Comments 

Vegetation (TASVEG code provided in brackets) 

 Alkaline Pans (ALK) 

 Sphagnum peatland with emergent trees (Pr) 

 Treeless Sphagnum peatland (PS) 

 Wetland (general) (We) 

 Sedge/rush wetland (Ws) 

 Herbfield and grassland marginal to wetland 

(Wh) 

 Saline aquatic vegetation (Was) 

 Fresh water aquatic vegetation (Waf) 

 Saltmarsh (undifferentiated) (Ma) 

 Succulent saltmarsh (Ms) 

 Graminoid saltmarsh (Mg) 

 Buttongrass moorland (Bb) 

 Sedgy Buttongrass (BRO) 

 Pure Buttongrass (BPB) 

 Restionaceae flatland (Br) 

 South-west buttongrass moorland (BSW) 

 Spare Buttongrass on Slopes (BG) 

 Lowland grassy sedgeland and sedgy 

grassland (Gsl)  

 Highland grassy sedgeland and sedgy 

grassland (Gsh) 

 Coastal grassland and herbfields (Gc) 

 Melaleuca ericifolia forest (ME) 

TASVEG (Version 0.1 May 
2004) (DPIWE) 

Wetlands ecosystems 
assessment 

Grasslands below 600 m to be excluded. 

 

Harris & Kitchener (2003) provides 
descriptions of vegetation communities 
(see also Appendix 12) 

 

Some of these examples are assessed as 
Wetlands (see Section 7) or Saltmarshes 
(see Section 8). 



 

 

GDE type Data source Assessment by CFEV Comments 

 Acacia melanoxylon on flats (BF) 

 Short paperbark swamp (Sm) 

 Buttongrass tea tree sequence (BML) 

 Eastern buttongrass moorland (BEA) 

Limestone, dolomite and magnesite karst systems Tasmanian Karst Atlas digital 
map 

Karst ecosystem 
assessment 

Digital map already supplied to CFEV 

Most sites assessed as karst (see 
Section10) 

Warm springs Workshop and literature 
references 

GDE point location data  

Cold springs  GDE point location data Numerous examples known but 
systematic records of spring locations are 
generally lacking (selected karst areas 
are an exception). 

Mound springs Workshop pers. comm. and 
literature references 

GDE point location data  

Submarine springs  GDE point location data A submarine spring is rumoured to exist 
near Marrawah but further details lacking. 

Tufa-depositing springs Workshop pers. comm. and 
literature references 

GDE point location data Historical references indicate tufa 
discoveries east of Mona Vale and at 
Middle Arm Creek (Ilfracombe) – further 
details lacking at this stage. 

Major examples of perennially or intermittently 
flooded karst depressions 

Workshop pers. comm. and 
literature references 

Karst ecosystem 
assessment 

 

GDEs in quaternary coastal sand Select relevant Quaternary 
units from 1:250 000 scale 
geology map. 

Wetlands ecosystem 
assessment and as GDE 
point location data 
(springs). 

 



 

 

GDE type Data source Assessment by CFEV Comments 

GDEs in deflation basins Workshop pers. comm. and 
literature references. 

Wetlands and 
waterbodies ecosystem 
assessment 

Principal reference is Dixon (1997) A 
preliminary survey of the distribution and 
conservation significance of inland 
aeolian features in the Midlands, North-
east and South-east Tasmania – digital 
version available from Phil Wyatt. 

Concentrated sub-surface drainage in colluvium 
and talus 

Workshop and literature 
references 

GDE point location data  

Burrowing crayfish habitat Site records DPIW and UTas Wetlands ecosystem 
assessment 

Exclude taxa that live above the water 
table. 
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12 Special Values 

To complete the conservation value assessment, an investigation of Special Values 
was conducted.  Special Values include features of a freshwater-dependent 
ecosystem that contribute to its Distinctiveness (see section 3.1).  As described in the 
following sections, they typically include values such as threatened species, or 
important sites that are considered of high conservation value.  In many cases this 
data exists as sighting records or as points across the landscape where the 
species/feature is known to occur.  The selection of these Special Values and rating 
them with a measure of relative importance is an unavoidably subjective process.  As 
such, the following section is devoted to the expert review processes that contributed 
heavily to assembling this part of the CFEV database and the conservation value 
assessment. 

12.1 Criteria for Special Values conservation 

Several stages were applied to the development of the Special Values data for 
integration into the CFEV assessment and generating an Integrated Conservation 
Value assessment (see Figure 2).  The process was iterative and inclusive with 
participation of key scientific expert groups (see Appendix 1) to develop, review and 
refine the concepts and contribute data sets.  Tasmania is well served in this 
process.  Many of the individual scientists have a long history of research and 
extensive experience in their fields in the state, and many of these same scientists 
had previously been involved in similar exercises for the Tasmanian RFA process 
(Commonwealth of Australia & State of Tasmania 1997) and a recent audit of 
wetlands in Tasmania (Dunn 2002a). 

Specialist experts attending a Special Values workshop initially reviewed criteria for 
conservation significance used in established assessment processes and considered 
other evidence about perceived values of freshwater ecosystems.  It was important 
that current thinking was adopted on what constitutes „conservation value‟ generally 
(Dunn 2003).  It was also necessary to demonstrate the parallels with other 
conservation policies for terrestrial and marine ecosystems.  Use of common criteria 
provides additional support for the context of freshwater ecosystem conservation and 
protection and, to a degree, consistency and a common language familiar to 
politicians, policy-makers and community.  Similarly, consistency with criteria for 
scheduling under existing legislation may offer one avenue for protection.  It was also 
important that the CFEV project extended and built on previous work within the state 
and drew on experience in defining attributes and setting thresholds. 

The Ramsar Convention (Ramsar Convention Bureau 2001) and National Heritage 
and National Estate lists (Environment Protection and Biodiversity Conservation Act 
1999 (Commonwealth)) each has specific assessment criteria that must be met in 
order for a site to be listed.  In addition, the Australian Government has national 
policy frameworks for forests and marine conservation.  The assessment criteria 
established for the Tasmanian Marine Protected Area Strategy (MMIC 2001) and the 
Tasmanian RFA (Commonwealth of Australia & State of Tasmania 1997, Tasmanian 
Public Land Use Commission 1997) were considered.  Other sources included 
protocols developed for riverine ecosystems overseas (O'Keefe et al. 1987, Collier & 
McColl 1992, Collier 1993, Boon et al. 1994, Boon et al. 1997, Board 2002, Boon et 
al. 2002) and interstate (Bennett et al. 2002, DNRE 2002).  A survey of opinions of 
Australian river scientists and managers (Dunn 2004) provided a national perspective 
on important rivers.  Finally, a recent exercise in Tasmania for the Wetlands 
component of the National Biodiversity Audit had garnered views of local scientists 
on possible criteria for conservation value (Dunn 2002a). 
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From these sources a comprehensive candidate list of potential criteria and attributes 
for Special Values was generated.  The survey (Dunn 2004) and the Audit exercise 
(Dunn 2002a) raised the particular importance of connectivity in freshwater systems 
and also highlighted the importance of both geomorphic and broader limnological 
values in the conservation of freshwater–dependent ecosystems.  Thus, it was 
considered that the Special Values criteria should be applicable to all ecosystem 
components – limnology in general, geomorphology, flora and fauna. 

Expert panels reviewed this candidate list and considered potential attributes and 
data.  It was useful at an early stage to consider availability of actual data sets since 
this could reveal additional attributes omitted from the initial list.  It was found that 
interpretation of some attributes had to be modified to meet the nature of the data 
and, where there was insufficient data available, some attributes were removed from 
the candidate list (at least until reliable data could be provided).  Further reflection on 
the initial criteria and attributes also drew out areas where duplication was occurring 
with expected outputs from the classification and condition assessment components 
of the statewide audit (e.g. interconnectivity, undisturbed river system from 
headwater to sea).  A review of the conservation values outputs is still needed to 
ensure that such attributes were picked up. 

Table 35 shows the full list of criteria and attributes considered potentially appropriate 
for Special Values of freshwater ecosystems in Tasmania.  The criteria and attributes 
that constituted the final list for inclusion in the current CFEV project are noted in the 
right hand column of the table.  A summary of attributes that were omitted and 
reasons for their removal from the initial selection of criteria is presented in Table 36.  
It was considered important to document all potential criteria and attributes, even if 
some were not accommodated within the current CFEV project.  In the event that 
new data becomes available, it can then be incorporated into the CFEV assessment 
in the future. 

The development of Special Values for the Tasmanian CFEV project demonstrated 
that conservation values for freshwater ecosystems are similar to those that apply to 
terrestrial ecosystems.  The actual attributes and data available shaped the inputs to 
the Special Values component of the conservation assessment.  Thus freshwater 
conservation assessments elsewhere may not provide exactly the same data sets, 
however broad criteria can provide the common ground.  A wide range of expertise in 
Tasmanian aquatic environments enriched the criteria and attributes and provided 
access to data sources.  All of this improves the likelihood of the final CFEV 
database being accepted and trusted by end users.
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Table 35. Criteria and attributes proposed for Special Values of freshwater ecosystems, 
indicating the initial proposed list and those included (Y) or not (N) in the final CFEV analysis. 

Criterion Attribute 
Included? 

Initial Final 

A place is considered to have 
Special Values if: 

   

it is the habitat of rare or 
threatened species or 
communities, or location of rare 
or threatened geomorphic or 
geological feature(s) 

Threatened flora and fauna species Y Y 

Threatened flora (forest) communities Y Y 

Priority flora (non-forest) and fauna 
communities 

Y Y 

Conservation dependent (Priority flora 
and fauna species) 

Y Y 

Rare or threatened geomorphic or 
limnological features 

Y Y 

it demonstrates unusual diversity 
of features, habitats, 
communities or species 

Flora species richness Y N 

Fauna species richness Y Y 

Richness of plant and animal 
communities 

Y N 

High diversity of limnological or 
geomorphic features 

Y N 

it provides evidence of the 
course or pattern of the evolution 
of Australia‟s landscape or biota 

Disjunct flora and fauna Y N 

Areas of high change (breaks) Y N 

Fauna species of phylogenetic 
distinctiveness 

Y Y 

Flora species of phylogenetic 
distinctiveness 

Y N 

Biogeographic outliers Y N 

Palaeolimnological areas Y Y 

Palaeobotanical exposures Y Y 

Flora centres of endemism Y N 

Fauna centres of endemism Y N 

Toehold species Y N 

it provides important resources 
for particular life-history stages 
of biota 

Fish nursery areas Y N 

Fish migration routes/breeding areas Y N 

Stop-over /seasonal sites for migratory 
birds 

Y Y 

Bird breeding areas Y Y 

it acts as a refuge from past or 
present processes 

Remnant vegetation Y N 

Dispersal route/re-colonisation area Y N 

Wildlife corridor Y N 

Other refugia from past processes  Y N 
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Table 35. (continued).  

Criterion Attribute 
Included? 

Initial Final 

processes and resources extend 
beyond the place to sustain and 
enhance associated aquatic 
ecosystems 

Sustains adjacent or downstream 
aquatic systems and floodplains 

Y N 

Interconnected aquatic systems 
(wetlands complex, karst) 

Y N 

it is of importance in scientific 
understanding of the ecosystem 
or its biota, in the past, present 
and future 

Type localities Y N 

Long-term monitoring sites 
Y N 

exhibits important landscape 
scale characteristics 

Undisturbed river system from 
headwater to sea 

Y N 

 

Table 36. Special Values that were not included in the CFEV analysis, with reasons for their 
omission. 

Picked up through 
classification and 

condition assessment 

Not enough consistent data (i.e. no 
reliable or statewide data sets) 

Not inherent values of 
the ecology 

 Interconnectivity 

 Ramsar/DIWA 
wetlands 

 Vegetation 
succession 

 Contemporary 
refugia 

 Remnant vegetation 

 Undisturbed river 
system from 
headwater to sea 

 Flora species diversity 

 Flora of phylogenetic 
distinctiveness 

 Fish nursery areas 

 Species diversity of flora and 
fauna communities 

 Fish migration routes 

 Refugia from past processes 

 Fauna and flora centres of 
endemism 

 Areas of high change (breaks) 

 Dispersal route/re-colonisation 
area 

 Centres of endemism 

 Disjunct flora and fauna* 

 Biogeographic outliers* 

 Toehold species* 

 Type localities for 
flora and fauna 
species 

 Long-term 
monitoring sites 

* These attributes were also picked up through identification of other attributes such as 
„threatened flora and fauna‟ and through the classification and condition assessment. 
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12.2 Rating occurrences of Special Values 

Special Values cover a wide variety of attributes and features.  Rather than weighting 
significance or comparing dissimilar attributes, the Special Values evaluation 
combines all types of distinctive value.  Evaluation of the significance of Special 
Values was based on two criteria: 

 level of significance (outstanding, non-outstanding or undifferentiated) of each 
Special Value 

 number of Special Values (single or multiple) occurring at a spatial unit. 

 ‘Outstanding’ Special Values include species listed on the Tasmanian Threatened 
Species Protection Act 1995 and/or the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999, species of national significance under the 
Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth) or 
sites/communities assessed as significant on a world, national or state scale. 

‘Non-outstanding’ Special Values are those of importance assessed as significant 
at the regional level but not listed under legislation.  They are often interesting or 
important features that have limited management implications. 

‘Undifferentiated’ special values are those for which full and critical significance 
assessment is pending. 

The numerical criterion is based simply upon whether a single special value or 
multiple Special Values are associated with an individual spatial unit. 

Special Values were combined with the results of the RCV banding process by a rule 
set in order to derive the Integrated Conservation Value rating.  This process is 
outlined in Section 3.6.4. 

12.3 Special Values data sets 

Upon selection and agreement of the Special Values criteria, the next stage was to 
identify suitable data sets.  The CFEV project‟s Technical Management Group put 
some constraints on what data were accepted as the criteria for Special Values and 
appropriate thresholds and quality standards were determined.  Where workshops 
were held or experts were nominating sites of importance, criteria specific for that 
attribute were applied. 

In general, all data were considered in a statewide context and assessed as being 
associated with present-day freshwater ecosystems.  As far as possible, only 
documented (and preferably published) evidence was used.  Appropriate quality 
standards were applied to recognise that quality could be influenced by the nature of 
the data – e.g. decades of observation by amateur bird-watchers can be systematic 
and rigorous but cannot be as readily assimilated as a formal botanical survey. 

Only species scheduled under Tasmanian or Australian Government legislation were 
accepted as being „threatened‟.  Freshwater-dependent forest communities listed 
under the Regional Forest Agreement (RFA) were also acknowledged as threatened.  
Flora and fauna species and communities from priority RFA lists or considered by 
scientific experts to be rare and restricted in distribution were accepted as „priority‟ 
values.  Amongst these values, only taxa or communities considered directly 
associated with, or dependent upon, freshwater ecosystems were included.  Other 
established thresholds included species listed on international migratory bird 
agreements (JAMBA/CAMBA) and geomorphic sites listed on the Tasmanian 
Geoconservation Database (DPIWE 2004).  Further details are provided in the 
sections describing the Special Values types below. 
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Mapped GIS layers for each of the Special Values types were developed initially 
(described in Appendix 6.3.46).  The Special Values data set was predominantly 
point data (e.g. threatened flora and fauna species distribution records) with a few 
data sets consisting of polygons (e.g. threatened and priority flora communities).  All 
Special Values data were ranked broadly based on their significance (see Section 0) 
and assigned to the relevant ecosystem theme (refer to the detailed tables in 
Appendix 6.3.46).  Each data record had a measure of spatial accuracy, which was 
used in assigning the points to the ecosystem spatial units.  Distribution data records 
with an accuracy of less than 500 m were considered to be too coarse for use in the 
CFEV assessment, and were removed from the Special Values data sets. 

The Special Values data were assigned to each of the individual ecosystem spatial 
units using the rules outlined in Appendix 6.3.46. 

The resultant CFEV datasets included an individual Special Values data set for each 
ecosystem theme which related to an overall data set describing each of the Special 
Values records.  Due to the sensitive nature of many of the Special Values records, 
the specific locations were removed from the CFEV database. 

A histogram showing the number of values within each Special Value group is 
presented in Figure 85.  The sections below provide information about the different 
Special Value types. 

 

Figure 85. Frequency histogram of number of species/sites/communities within each Special 
Value type. 
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Threatened flora and fauna species 

The protection and management of threatened species in Tasmania is underpinned 
by state and national legislation and therefore should be included in any conservation 
planning framework. 

Freshwater-dependent threatened flora and fauna species were selected from the 
Tasmanian Threatened Species List.  Species selected are listed in the schedules of 
the Tasmanian Threatened Species Protection Act 1995 or in the schedules of the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999. 

At the state level, species were selected if they were listed as being Endangered (e), 
Vulnerable (v) or Rare (r), defined as follows (Scientific Advisory Committee 2001, 
DPIW 2006d): 

 Endangered – those species in danger of extinction because long term 
survival is unlikely while the factors causing them to be endangered continue 
operating. 

 Vulnerable – those species likely to become endangered while the factors 
causing them to become vulnerable continue operating. 

 Rare – those species with a small population in Tasmania that are at risk. 

Species listed at the national level were selected if they were listed as being critically 
endangered (CR), endangered (EN) or vulnerable (V).  These categories are defined 
as follows (DEH 2006, DPIW 2006d): 

 Critically endangered – In this case a species is in extreme danger of 
becoming extinct in the immediate future.  Species are placed in this category 
if they: 

- have had an 80% decrease in population in the past ten years 

- occupy an area of less than 10 km2 and are severely fragmented 
(populations isolated from each other) or are continuing to decline or 
fluctuate in numbers 

- number less than 250 mature individuals and are declining by 25% every 
3 years 

- number less than 50 mature individuals 

- have a 50% probability of extinction within 5 years or 2 generations. 

 Endangered – A species at very high risk of becoming extinct in the near 
future.  The criteria include: 

- 50% decline in population in past ten years 

- occupy an area of less than 500 km2 

- less than 2500 mature individuals (20% decline, fragmented or 
fluctuating) 

- less than 250 mature individuals 

- 20% probability of extinction in 20 years or 5 generations. 

 Vulnerable – A species is facing a high risk of extinction in the medium term 
future.  The criteria include:  

- 50% decline in population in the past 20 years or 5 generations  
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- area of occupancy less than 2000 km2 plus two of these factors: 
continuing to decline, severely fragmented, only occur in 2 locations or 
suffer extreme fluctuations in figures 

- less than 10 000 mature individuals (continuing decline) 

- less than 1000 mature individuals plus restricted locations or area 
occupied 10% probability of extinction within 100 years. 

A list of the aquatic flora and fauna species selected is given in Appendix 6.3.46.  
There were 133 flora and 113 fauna threatened species selected for the CFEV 
Special Values assessment.  All endangered and rare species were ranked as being 
„outstanding‟ Species Values, while those species listed as vulnerable were ranked 
as „non-outstanding‟ or „undifferentiated‟ at the discretion of an expert panel (see 
Section 0 for details on rating the Special Values and Tables 44 and 45 of Appendix 
6.3.46). 

Threatened flora communities 

In Tasmania, legislative protection of flora and fauna has largely been focused at the 
species level.  During the process of developing the Tasmanian Regional Forest 
Agreement (RFA) some work was undertaken to prioritise and nominate important 
forest types and as such, some forest vegetation community types have been 
formally listed as part of this agreement and within the Forest Practices Regulations 
1997 under the Forest Practices Act 1985. 

Threatened forest communities associated with freshwater ecosystems were 
selected from the RFA list if they were listed as being rare (R), vulnerable (V) or 
endangered (E).  These categories are defined as follows (Tasmanian Public Land 
Use Commission 1997): 

 Rare: 

- R1 – total range generally less than 10 000 ha 

- R2 – total area generally less than 1000 ha 

- R3 – patch sizes generally less than 100 ha. 

 Vulnerable: 

- V1 – approaching greater than 70% loss (depletion) 

- V2 – includes forest communities where threatening processes have 
caused loss or significant decline in species that play a major role within 
the ecosystem or significant alteration to ecosystem processes. 

 Endangered: 

- E1 – distribution has contracted to less than 10% of original range 

- E2 – less than 10% of original area remaining 

- E3 – 90% of area is in small patches and is subject to threatening 
processes. 

Three forest community types met the criteria for inclusion in the CFEV assessment:  
Melaleuca ericifolia coastal swamp forest, Shrubby Eucalyptus ovata forest and 
Eucalyptus rodwayi forest.  All three vegetation communities were listed as rare or 
endangered and were considered to be of „outstanding‟ importance (see Section 0 for 
details on rating the Special Values). 
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Priority fauna communities 

There is currently no mechanism in place to nominate and list important fauna 
community types at the state level.  For the Special Values assessment, priority 
freshwater fauna communities (benthic estuarine macroinvertebrates, riverine 
macroinvertebrates and cave fauna assemblages) were, therefore, nominated by 
experts. 

Twenty-three fauna assemblages were listed for inclusion in the CFEV Special 
Values assessment (see Appendix 6.3.46).  The communities were nominated and 
ranked at the discretion of an expert panel (see Section 0 for details on rating the 
Special Values). 

Priority flora communities 

Only one Tasmanian forest community has been listed under the EPBC Act 1999 
(Commonwealth) – Eucalyptus ovata-Callitris oblonga (Black Gum) forest.  This is a 
terrestrial vegetation community and was therefore not included in the CFEV 
assessment.  At present in Tasmania, the conservation of non-forest vegetation 
communities is not governed by any legislation, however the state has made a 
commitment under the Natural Heritage Trust Bilateral Agreement to protect rare, 
vulnerable and endangered non-forest native vegetation (DPIW 2006e).  As part of 
the Tasmanian RFA an independent assessment committee was established – the 
Comprehensive, Adequate, Representative Scientific Advisory Group (CARSAG) – to 
prioritise and assess both forest and non-forest vegetation communities. 

Riparian or freshwater-dependent non-forest vegetation communities prioritised by 
CARSAG were selected if they were listed as being rare (R), vulnerable (V) or 
endangered (E).  These categories are defined as follows (CARSAG 2003): 

 Endangered – an ecological community meeting the criterion of its distribution 
on a statewide basis having contracted to less than 10% of its former area 

 Rare – an ecological community meeting the criterion of its total area on a 
statewide basis generally being less than 1000 ha 

 Vulnerable – an ecological community meeting the criterion of approaching a 
reduction in areal extent of 70% within a statewide context). 

Legislation passed in 2006 to amended the Forest Practices Act 1985 and the Nature 
Conservation Act 2002 to formalise the listing of threatened native vegetation 
communities (DPIW 2006e). 

There were 14 non-forest vegetation communities nominated from the CARSAG list 
suitable for inclusion in the CFEV Special Values assessment and were ranked by a 
scientific expert (see Appendix 6.3.46.). 

Priority flora and fauna species 

Priority flora and fauna species are species that are considered to be important and 
have a limited distribution but have not been formally listed on the Tasmanian 
Threatened Species List.  The priority flora and fauna lists were made up of species 
listed through the RFA process and nominations from scientific experts.  Priority 
aquatic fauna species listed on the interim lists of native vertebrates and 
invertebrates which are rare and threatened in Tasmania (Invertebrate Advisory 
Committee 1994, Vertebrate Advisory Committee 1994) were also included. 

The priority lists of aquatic flora and fauna species is provided in Appendix 6.3.46.  
There were 3 flora and 98 fauna species selected for the CFEV Special Values 
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assessment.  All of the flora species were ranked as being „outstanding‟ Species 
Values, while the fauna species ranged in their Special Values statues, ranked at the 
discretion of an expert panel (see Section 0 for details on rating the Special Values). 

Priority geomorphic features 

Geoconservation is the preservation of non-living environments, including bedrock 
features, landforms, and soil features and processes (DPIW 2006f). 

In Tasmania, important geomorphic features known for their intrinsic, ecological and 
human-centred values are assessed and if considered significant (see Sharples 
2002, DPIW 2006f), are listed on the Tasmanian Geoconservation Database (DPIWE 
2004).  Other sites worthy of conservation had also been identified through a 
component of the National Land and Water Resources Audit (NLWRA) - a study 
conducted in 2002 to assess the condition and status of Tasmania‟s wetlands and 
riparian vegetation (Dunn 2002a). 

In the CFEV Special Values assessment, geomorphic attributes were considered 
with reference to the following criteria adapted from the RFA geomorphic assessment 
(Tasmanian Public Land Use Commission 1997) and applicable to the Tasmanian 
Geoconservation Database (DPIWE 2004): 

1. rare or uncommon geomorphic or hydrological features or processes at 
coarse and fine scales 

2. features or systems which are unusual in degree of complexity, scale or 
display 

3. features which provide outstanding examples of geomorphic history 

A candidate list of sites associated with freshwater from the Tasmanian 
Geoconservation Database and the NLWRA provided an initial list of sites of Special 
Value for geomorphology.  This list was then reviewed by expert panel of 
geomorphologists.  A total of 87 sites were included in the priority geomorphic feature 
list (see Table 51 of Appendix 6.3.46). 

The Tasmanian Geoconservation Database (DPIWE 2004) ranks each listed site 
based on its significance at the local, regional, state, national, or world scale.  Those 
sites significant at the state, national or world scale were considered to be 
„outstanding‟ in the CFEV Special Values assessment; all others were ranked as 
„non-outstanding‟.  Sites selected from the „Audit‟ were ranked according to their 
details of significance and from advice from scientific experts. 

Priority limnological sites 

Limnology, or the study of inland waters, is a broad topic that includes research on 
physical, chemical and biological aspects of freshwater systems.  Limnological 
features can therefore be nominated because of outstanding physical features, novel 
chemistry, or noteworthy biology.  Thirty-three priority limnological features were 
included in the CFEV Special Values assessment, all of which were considered to be 
of „outstanding‟ importance.  These were predominantly lakes or lagoon sites with 
noteworthy limnological features such as meromixis, floating islands or peculiar micro 
flora or fauna communities.  All the nominated sites are described in detail in the 
literature listed in Table 52 of Appendix 6.3.46. 

Fauna species richness 

Places of high fauna species richness are locations known to have a large number of 
different species inhabiting the same area or ecosystem.  As with other 
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environments, the key to conserving freshwater species diversity is to protect the 
habitat.  Over time, areas of high species richness have become less common due to 
modification of habitats, which can lead to the dominance of more robust species 
over sensitive ones. 

Fifty-eight sites containing high fauna species richness, associated with freshwater 
ecosystems, were nominated by specialists (see Table 53 of Appendix 6.3.46).  The 
sites included a variety of biological groups – benthic estuarine macroinvertebrates 
(Edgar et al. 1999), microcrustacea (Walsh 1996), riverine macroinvertebrates (P. 
Davies, Freshwater Systems and H. Dunn, Landmark Consulting, pers. comm.) and 
karst fauna (A. Richardson, UTas, pers. comm.).  All of the sites were ranked by 
experts, who considered sites of exceptional species richness within a state context 
as „outstanding‟, those of regional significance as „non-outstanding‟ and those with 
unknown status as „undifferentiated‟. 

Phylogenetically distinct fauna species 

Taxa of phylogenetic distinctiveness may be termed „living fossils‟.  These animals 
are not closely related to other living species and may have a restricted distribution. 

Freshwater ecosystems in Tasmania host a number of taxa that are significant for 
their phyologenetic affinities and for the evidence they provide of ancient species, 
climates and landscapes.  Tasmania provides suitable conditions for those fauna 
considered to be a remnant from before the break-up of the Gondwana landmass.  
The distribution of these ancient faunal species is often patchy as it has been 
moulded strongly by the historic extent of unfavourable conditions such as glaciation. 

A list of fauna species that are phylogenetically significant was formulated using 
expert knowledge.  Specialists nominated 37 fauna species associated with 
freshwater-dependent ecosystems including several species of freshwater 
invertebrates, estuarine fish and the platypus.  A full list is provided in Table 54 of 
Appendix 6.3.46.  All of the species listed, were considered to be of „outstanding‟ 
importance except for Eucrenonaspides sp. (mountain shrimp - undifferentiated), and 
Ornithorhynchus anatinus (platypus) and Ornithorhynchus anatinus subsp. King 
Island (platypus - both non-outstanding). 

Palaeolimnological sites 

Palaeolimnology is the study of microfossils preserved in the layers of sediment at 
the bottom of lakes, bogs and other standing water bodies.  Microfossils can include 
pollen, micro-crustacean, or insect exoskeletons.  All of the sites nominated in this 
section were the result of palynology (pollen) studies.  Eight Tasmanian sites of 
palaeolimnological significance were nominated by experts and included numerous 
sites used to re-construct a palaeoclimate record for Tasmania.  All of these sites 
were rated as being „outstanding‟ in the Special Values assessment and they are 
listed in Table of 55 of Appendix 6.3.46. 

Palaeobotanical sites 

Tasmania has geological sites containing plant fossils that are of historical, scientific 
and cultural significance.  Jordan and Hill (1998) documented an account of 
palaeobotanical sites containing fossils of leaves, flowers, fruit or wood of Cenozoic 
age (i.e. the last 65 million years) and assessed their conservation status against the 
National Estate criteria (Australian Government 2006). 

Palaeobotanical sites listed by Jordan and Hill (1998) that are known to be 
associated with freshwater ecosystems were considered for the CFEV Special 
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Values assessment (refer to Table of 56 of Appendix 6.3.46).  Twelve sites were 
included, with those of national or international significance (i.e. recommended for 
National Estate listing by Jordan and Hill (1998)) considered as „outstanding‟ Special 
Values and the remaining as „undifferentiated‟.  Section 0 provides further details 
about rating the Special Values. 

Important bird sites 

Many of Tasmania‟s freshwater-dependent ecosystems are important habitat, 
breeding and refuge areas for a variety of waterbird species including endemic, 
threatened and migratory birds. 

A list of important bird sites in Tasmania was formulated by an expert panel including 
members of Birds Australia; an organisation that has many years of observational 
data and statewide knowledge.  While several birds are listed under legislation as 
threatened, there may be numerous records of sightings gained over decades.  The 
expert group was able to suggest sites where such species were known to breed or 
sustained permanent populations.  Only birds considered directly dependent upon 
freshwater ecosystems or birds that relied upon freshwater ecosystems as critical 
refugia were included.  Criteria for selecting priority bird sites were: 

1. rare, threatened or uncommon species 

2. key breeding or feeding areas for coastal, wetland and waterbirds 

3. sites important for migratory wader species 

4. Refugial sites (rivers, waterbodies) important in landscape for birds more 
generally, including Tasmanian endemic bird species. 

There were 111 sites listed as being important for waterbirds (see Table of 57 of 
Appendix 6.3.46).  Those sites important to threatened bird species, or species listed 
under international migratory bird agreements (JAMBA/CAMBA), were considered to 
be of „outstanding‟ importance.  Other sites were rated by experts as being either 
„non-outstanding‟ or „undifferentiated‟. 
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13 Where to from here? 

The Conservation of Freshwater Ecosystem Values (CFEV) project has been 
completed, having finished all major outputs including the CFEV assessment 
framework, the CFEV database, public web-based access to the database and this 
technical report.  Maintenance and promotion of the CFEV database as an 
information tool for planning is the ongoing task of the CFEV Program.  Development 
and implementation of management prescriptions relating to the high priority 
freshwater-dependent ecosystems requires further consideration. 

13.1 CFEV database 

The geographic data collected and developed by the CFEV project has been 
integrated and housed in an Oracle Spatial database; the CFEV database.  The 
CFEV database requires a Database Management System (DBMS) to ensure the 
efficient storage and access of the data.  Interrogation of the CFEV database using 
the DBMS is via three different portals aimed to meet the access needs of a range of 
users (refer to Section 13.1.1 for details) (see Figure 86). 

 

Figure 86. Flow-chart showing the arrangements for storage and access to the CFEV data. 

In addition to storing the geographic data, the CFEV database contains descriptive 
data to provide the user with contextual information to aid the interpretation of the 
CFEV assessment data. 
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13.1.1 Database access 

An initial assessment of potential users of the CFEV data identified a wide range of 
users with varying data needs.  Retrieval of data from the CFEV database is needed 
at a variety of spatial scales (e.g. statewide, catchment, property, individual spatial 
unit) and levels of information (e.g. classification, condition assessment or 
conservation value data).  While not exhaustive, groups of users include members 
from: 

 state government agencies 

 government business enterprises 

 local government councils 

 Australian government agencies 

 non-government environmental organisations 

 agricultural groups 

 natural resource management groups 

 community groups 

 the general public. 

Due to the varying needs identified, three options were made available to access the 
CFEV database (see also Figure 86): 

1. GIS software 

2. Corporate interface 

3. Water Information System of Tasmania (WIST) 

These portals provide direct access to the CFEV database; however, in certain 
instances, individual data sets from the database may also be available subject to 
data licensing agreements being established with DPIW. 

Interpretive information and a catalogue of CFEV related literature is available on the 
CFEV website : http://www.dpiw.tas.gov.au/cfev 

 

GIS software 

Users within DPIW have read-only, password access, to the CFEV database to 
import geographic data into their existing GIS software (e.g. ArcGIS, MapInfo).  An 
advantage of this system is that the spatial data can then be manipulated or analysed 
with a user‟s own data on a related subject; disadvantages are that the user will 
require GIS skills and access to the descriptive information is not streamlined (i.e. 
requires querying look-up tables).  This option is limited to users who have internal 
access to the DPIW computer network. 

Corporate interface 

Access to the CFEV database for professional users is through the  CFEV Corporate 
Interface (CFEVCI) a web-based interface.  CFEVCI is „purpose-built‟ to suit the wide 
range of uses and queries required by land and water managers in Tasmania.  The 
interface was designed by a panel of selected users, representing a range of people 
and interest groups requiring access to the CFEV database.   

http://www.dpiw.tas.gov.au/cfev
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Data is navigable at a variety of spatial scales and users will be able to interrogate all 
the different levels of CFEV assessment information. 

The main advantages/functions of the corporate interface are described in the 
following points: 

 While the corporate interface has the look and some functionality of a GIS 
interface, users do not require technical GIS skills. 

 Access to descriptive data is streamlined, requiring only one or two clicks on 
a feature to get detailed information, rather than several separate queries of 
look-up tables. 

 Summaries at various catchment or regional scales provide statistical 
information (e.g. proportion of rivers within the South Esk Catchment that are 
ranked as Very High Conservation Management Priority). 

 Quick navigation to sites or regions using eastings/northings or property 
identity numbers. 

 The user can download customised reports. 

WIST 

The simplest and easiest way to access the CFEV database is via the Water 
Information System of Tasmania (WIST); DPIW‟s access point to comprehensive 
water-related data sets.  This web-based portal, www.water.dpiw.tas.gov.au, 
provides access to information on water flow, water quality, water licensing ,aquatic 
biota, and a range of relevant departmental publications. 

The CFEV module of this interface provides access to high-level information 
(conservation management priorities, conservation value rankings (and associated 
values) and condition variables).  Two options exist within WIST to enable a user to:  

1. identify significant values of priority freshwater-dependent ecosystems 
associated with a potential land or water development proposal 

2. browse for natural values information relating to specific ecosystem themes at 
a variety of spatial scales. 

This portal is aimed at the general public user that requires occasional access to the 
CFEV data.  Due to the size and complexity of the CFEV database, the WIST only 
provides access to a sub-set of the CFEV data. 

13.1.2 Database update and maintenance 

The design of the CFEV assessment framework and development of the supporting 
data sets have been produced in a manner that will cater for various revisions as new 
data becomes available.  The first version of the CFEV data was produced and put 
into the CFEV database by March 2006.  Updating and maintaining the CFEV 
database is imperative for its ongoing adoption and use by various agencies. 

In the first instance, data and recommendations from the ground-truthing projects 
(see Section 4.3) will trigger an initial review and update of the CFEV database.  In 
addition to this, data relevant to the CFEV assessment is being collected through 
various programs and scientific studies, such as those being conducted through 
DPIW and the state‟s NRM framework: 

 DPIW‟s river health and water quality programs 

 DPIW‟s surface water and groundwater hydrological modelling project 
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 Tasmanian Environmental Flows (TEFLOWS) Project (managed by NRM 
South) 

 Tasmanian River Condition Index (TRCI) Project (managed by NRM South) 

 DIWA and Ramsar wetland projects (managed by NRM South) 

 Estuarine seagrass mapping and water quality programs (all NRM regions). 

There are also other tools, such as SedNet (sediment and nutrient modelling tool) 
(CRC for Catchment Hydrology 2006) and Flow Stress Ranking (FSR) (DSE 2006), 
being used interstate in related programs.  If these prove useful in a Tasmanian 
context and there is support for their implementation, then they too would potentially 
be an additional source of data to incorporate in the CFEV database.  For this to be 
possible, a protocol for assessing and introducing new data sets is required. 

If modifications were made to the high level data sets (i.e. those input to the CFEV 
system after the running of the spatial selection algorithm), these could be adjusted 
by only re-running the relevant rule sets.  As such, updating of these data sets could 
be carried out on a regular basis by the CFEV project team, perhaps twice a year.  
For example, if a new aquatic species was listed on the Tasmanian Threatened 
Species Protection Act 1995, or new records were found for an existing listed 
species, then the relevant ecosystem spatial units could be manually assigned and 
the Integrated Conservation Value (ICV) rules could be re-evaluated.  A similar 
process could take place if security of land tenure of a particular area was to change 
due to the introduction of a covenant, for instance. 

The Water Assessment Branch, DPIW, is the custodian of many of the data sets 
(refer to Appendix 6), particularly the output data sets specific to the CFEV 
assessment (e.g. RCV, CMP, etc.) and as such is responsible for the management 
and revisions of those data sets.  Input data sets developed and managed by other 
sections or agencies (e.g. TASVEG, GTSpot (now the Natural Values Atlas) will 
remain the responsibility of their custodians. 

While a database access and management strategy is yet to be developed by the 
CFEV project team and various options for updating the CFEV database still need to 
be discussed, a possible scenario could include the following steps: 

 Establishment of an advisory committee: 

- to review and assess potential new data sets for possible incorporation 
into the CFEV assessment 

- to advise on changes to rules set and/or algorithm need to input new 
data sets. 

 Re-develop Special Values and Land Tenure Security data sets based on 
updated information, and re-run rule sets to produce ICV and CMP outputs 
on an annual basis 

 Review and re-develop statewide audit input data sets based on updated 
information and re-run algorithm and subsequent rule sets to produce a 
new version of the CFEV database on a 5-yearly basis. 
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13.2 Use of the CFEV database 

In general terms, it is envisaged that the CFEV database will predominantly be used 
by a wide range of statewide organisations and the Tasmanian community as an 
information tool for identifying which freshwater ecosystems are a priority for 
conservation management.  The CMPI output is best used for determining the most 
suitable freshwater sites for targeting on-ground management activities, monitoring 
programs or covenanting.  The CMPP output is best used for assessing freshwater 
areas when proposing actions that will potentially change the way in which a 
catchment is currently managed, as in water management planning, and also dam 
and other development proposals.  From this top level of information, users can drill 
down to retrieve input data to support the overall CMP rankings (e.g. naturalness, 
RCV, ICV, Special Values, etc.). 

While it is the high level information (e.g. ICV, CMP) that the CFEV assessment 
framework was primarily designed to produce, a user can also make use of individual 
input data sets for other purposes (e.g. catchment data, condition data, etc.). 

The CFEV data will also benefit Tasmania to contribute to national assessments and 
reporting on freshwater ecosystems (e.g. National Water Initiative and High 
Conservation Value Aquatic Ecosystems Task Group). 

13.2.1 Implementation 

Implementation of measures to ensure that high conservation value freshwater 
ecosystems are rehabilitated, protected and/or maintained will be an ongoing and 
evolving process and require the coordination and support of various agencies and 
organisations. 

Preparation of broad management prescriptions for some of the high priority 
freshwater-dependent ecosystems will be undertaken in part through the ground-
truthing projects (Refer to Section 4.3).  The prescriptions will detail management 
guidelines to improve or maintain the current condition of significant ecosystems.  
Whilst a specific implementation phase was initially proposed as part of the CFEV 
project to put management prescriptions into action, the extra time and resources 
needed for the development of the framework and database has meant that this is 
now not possible. 

The current, informal strategy of implementing management actions for conserving 
high priority freshwater ecosystems incorporates a range of mechanisms including 
the use of the CFEV database in: 

 setting environmental objectives within the Tasmania Government‟s water 
management planning process 

 the assessment of land and water development proposals, and other major 
projects 

 site selection and setting objectives for holistic environmental flow 
assessments 

 establishing targets for covenanting programs. 

Improved access to the database through the development of the web-based 
interfaces (see Section 13.1.1) will facilitate the integration of the CFEV database as 
an information tool in other processes, such as: 

 conservation planning (by agencies such as Forestry Tasmania, Forest 
Practices Authority, etc.) 

 Natural Resource Management planning 
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 assessing local government development applications. 

Implementation of other measures for conserving freshwater ecosystems, such as 
reservation or establishing areas for conservation known as Freshwater Protected 
Areas.) will require further technical analysis and stakeholder consultation. 

13.2.2 Policy 

As it currently exists, the CFEV assessment framework and accompanying database 
are not governed by a specific piece of legislation or policy.  There are however, 
various existing state and national legislations, policies, strategies and agreements 
that relate to the protection of aquatic ecosystems.  Many of these have been 
documented by Dunn (2003b) for the CFEV project. 

The CFEV framework and database are currently promoted as an environmental 
information tool to support the consideration of high conservation value freshwater 
ecosystems in water-related decision making.  As an information resource, it has 
recently been incorporated into some water management polices (Water for 
Ecosystems Policy and Generic Principles for Water Management Planning) 
developed under the Water Management Act 1999 (DPIW 2006g).  Incorporation of 
the CFEV results into other existing policies is to be discussed further with the 
Project‟s key stakeholders. 
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14 Glossary 

Adequate: reserve design principle underpinning the selection of ecosystem spatial 
units.  Thus, spatial units selected for high management priority should enable the 
maintenance of ecological viability and integrity of freshwater populations, species 
and communities. 

Assessment framework: the concepts, data and analytical processes that provide a 
tool to develop conservation priorities for freshwater-dependent ecosystems based 
on Comprehensive, Adequate and Representative reserve-design principles. 

Audit: the evaluation of evidence of natural conservation values of freshwater-
dependent ecosystems using three broad criteria (i.e. Naturalness, 
Representativeness and Distinctiveness). 

Comprehensive: reserve design principle underpinning the inclusion of the full range 
of freshwater-dependent ecosystems and associated conservation values statewide, 
for the purposes of assessment and proposals for management priority, regardless of 
condition and land tenure. 

Classification: a characterisation of freshwater-dependent ecosystems resulting 
from the identification of different ecosystem classes based on the modelled pre –
European extent of a range of physical and biological components. 

Class: individual groups of the classification, typically physical and/or biological, 
which characterise the ecosystem (e.g. one of the 55 fish assemblage classes). 

Condition assessment: an assessment of the degree of change from the „natural‟ or 
pre-European settlement state. 

Conservation evaluation: a ranking of conservation significance and priorities for 
management based on identified values and existing condition. 

Conservation Management Priority: a summary estimate of the priority for 
conservation management integrating assessed conservation value, condition 
assessment and Land tenure Security rating. 

Conservation Management Priority – Immediate: an estimate of the priority to 
improve current management of freshwater-dependent ecosystem values (immediate 
action required).  This priority highlights those freshwater-dependent ecosystems that 
may require immediate implementation of management actions to ensure the 
protection of significant conservation values. 

Conservation Management Priority – Potential: an estimate of the priority to 
maintain freshwater-dependent ecosystem values (management action may be 
required in the future).  This priority highlights those freshwater-dependent 
ecosystems that need to be considered in the situation where future development or 
changes to land or water management are proposed within the catchment. 

Distinctiveness: CFEV assessment criterion: the type, range and significance of 
Special Values or „special‟ features, such as threatened flora and fauna species, 
threatened flora and fauna communities, priority geomorphic and limnological 
features and important bird sites. 

Ecosystem or ecosystem theme: any of the seven freshwater-dependent 
ecosystem assessed using the CFEV assessment framework, including rivers, 
waterbodies, wetlands, estuaries, saltmarshes, karst and other groundwater 
dependent ecosystems. 

Expert rule system: a tool for integrating several metric or non-metric data inputs 
using logical steps and expert opinion to achieve a single data output. 
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Freshwater-dependent ecosystems: those ecosystems that depend on periodic or 
sustained inundation or significant inputs of freshwater for their ecological integrity. 

Groundwater dependent ecosystems: those ecosystems (including the species 
composition and natural ecological processes) that are determined by the permanent 
or temporary presence or influence of groundwater. 

Integrated Conservation Value: the conservation value of an ecosystem spatial unit 
expressed as the relative importance of that unit where Representative Conservation 
Value has been combined with its Special Value rating. 

Karst: landforms that have characteristic forms resulting from the dissolution by 
water of rocks, including limestone and dolerite. 

Land Tenure Security: an assessment of the degree to which the different land 
tenures may be considered to provide secure protection for freshwater-dependent 
ecosystem values. 

Lithological: relating to the systematic study of rocks in terms of their mineral 
composition and texture. 

Local catchment: the catchment (based on River Section Catchments) within the 
immediate area of an ecosystem whereby activities within this area would have a 
local and immediate influence in the characteristics and condition of the ecosystem. 

N-score: the final Naturalness score assigned to an ecosystem spatial unit, which 
was derived by integrating individual condition variables for a particular ecosystem 
theme. 

Naturalness: CFEV assessment criterion: a measure of the departure from pre-
European settlement or natural reference condition.  This was derived for each 
ecosystem spatial unit within the audit process as a single score based on a variety 
of sources of biophysical information. 

Representative: reserve design principle underpinning the assessment and 
management priorities of the full range of the biotic and geomorphic diversity of 
freshwater types recognised by an agreed scientific classification at appropriate 
hierarchical levels.  It may include the full range of condition status from highly 
disturbed to pristine. 

Representativeness: CFEV assessment criterion: characterisation of the ecosystem 
spatial unit by the class of each ecosystem component.  Each ecosystem spatial unit 
was assigned a set of biophysical classes within the audit process based on pre-
European settlement ecosystem components (e.g. fish, riparian vegetation, 
hydrology, etc.).  This descriptor for each spatial unit was used as input to the 
assessment of Representative Conservation Value to ensure that all biophysical 
classes were adequately represented in the priorities for conservation management. 

Representative Conservation Value: the conservation value of an ecosystem 
spatial unit expressed as the relative importance of that example of the particular 
representative component with a priority on spatial units of high naturalness. 

Reserve design principles: a set of principles (Comprehensive, Adequate and 
Representative) which guide the design of establishing protection areas for the 
conservation of ecosystems. 

River section: the section of river, in the rivers spatial data layer, between 
confluences. 

River Section Catchment: area of land surrounding a river section or waterbody 
that drains water to that ecosystem. 
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Spatial selection: a mathematical process for selecting the order of ecosystem 
spatial units based on individual biophysical classes and naturalness. 

Spatial units: the smallest mapped Geographic Information System feature by which 
ecosystem themes are divided and assessed within the CFEV project.  These were 
the assessment units to which all CFEV data was assigned. 

Statewide audit: an inventory conducted to identify the classes of freshwater-
dependent ecosystem components (e.g. native fish, vegetation, fluvial 
geomorphology) and assess the condition (naturalness) of all biophysical classes. 

Upstream catchment: the entire catchment associated with an ecosystem, which 
results from accumulating River Section Catchments upstream from the headwaters 
of the system to the most downstream point where the ecosystem is located 
(includes local catchment). 
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15 Abbreviations and acronyms 

 

ACDC Assessment Committee for Dam Construction 

AHD Australian Height Datum 

AUSRIVAS Australian River Assessment System 

BPN Biophysical Naturalness 

CAMBA China – Australia Migratory Bird Agreement 

CAR Comprehensive, Adequate and Representative 

CARSAG Comprehensive, Adequate, Representative Scientific Advisory Group 

CFEV Conservation of Freshwater Ecosystem Values 

CIT Corporate Information Technology 

CLAC Crown Land Assessment and Classification Project 

CMP Conservation Management Priority 

CMPI Conservation Management Priority – Immediate 

CMPP Conservation Management Priority – Potential 

CPI Conservation Priority Index 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

D Distinctiveness 

DEH Department of the Environment and Heritage 

DEM Digital Elevation Model 

DEWR Department of the Environment and Water Resources 

DEWHA Department of Environment, Water, Heritage and the Arts 

DIWA A Directory of Important Wetlands in Australia 

DPIW Department of Primary Industries and Water 

DPIWE Department of Primary Industries, Water and Environment 

ECA Estuarine Catchment Area 

EDA Estuarine Drainage Area 

FSL Full Supply Level 

GDA Geocentric Datum of Australia 

GDE Groundwater Dependent Ecosystem 

GIS Geographic Information System 

GTSpot Geo Temporal Species Point Observations Tasmania 

HCVAE High Conservation Value Aquatic Ecosystems 

ICV Integrated Conservation Value 

IFS Inland Fisheries Service 

ILS Information and Land Services 
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JAMBA Japan – Australia Migratory Bird Agreement 

LIST Land Information System Tasmania 

LTS Land Tenure Security 

LWA Land and Water Australia 

MAR Mean Annual Run-off 

MGA Map Grid of Australia 

MPA Marine Protected Area 

MRT Mineral Resources Tasmania 

N Naturalness 

NAP National Action Plan for Water Quality and Salinity 

NFVP Non-Forest Vegetation Program 

NHT Natural Heritage Trust 

NLWRA National Land and Water Resources Audit 

NRM Natural Resource Management 

NWC National Water Commission 

NWI National Water Initiative 

O/E Observed/Expected 

O/Erk Observed/Expected rank abundance 

PAPL Protected Areas on Private Land 

PFRP Private Forest Reserves Program 

PPCP Private Property Conservation Program 

PRG Project Reference Group 

R Representativeness 

RCV Representative Conservation Value 

RFA Regional Forest Agreement 

RMC Resource Management and Conservation 

RSC River Section Catchment 

SRD Strategic Reserve Design 

SV Special Values 

SWG Scientific Working Groups 

TAFI Tasmanian Aquaculture and Fisheries Institute 

TASVEG Tasmanian Vegetation Map 

TCT Tasmanian Conservation Trust 

TMG Technical Management Group 

TRCI Tasmanian River Condition Index 

UTas University of Tasmania 

WHA World Heritage Area 
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WIMS Water Information Management System 

WIST Water Information System of Tasmania 

WRD Water Resources Division 

WWF World Wildlife Fund 
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