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1 The CFEV Project 

The Conservation of Freshwater Ecosystem Values (CFEV) (pronounced ”see-fev”) project is an 

initiative of the Department of Primary Industries and Water (DPIW).  Its aim is to ensure that 

priority freshwater values are appropriately considered in the development, management and 

conservation of the State’s water resources. 

The outputs from this project provide an assessment of the conservation management 

priorities (CMP) of all freshwater ecosystems throughout the state.  Through its 

comprehensive audit of the state’s freshwater ecosystem, CFEV offers the first Comprehensive, 

Adequate and Representative assessment of freshwater ecosystems conducted in Australia.  

This gives users the rare luxury of being able to manage all freshwater ecosystems with 

comparable conservation management information, rather than having access to only limited 

data on a range of flagship ecosystems.  

The CFEV project has completed a statewide audit and conservation evaluation of Tasmania’s 

freshwater dependent ecosystems, which used existing environmental data to develop data 

sets and identify where aquatic values exist and their overall priority for management.  The 

scope of the audit included an assessment of rivers (including riparian vegetation), wetlands, 

lakes and waterbodies, saltmarshes, estuaries, karst systems and groundwater dependent 

ecosystem values. 

The assessment framework (see below) is based on Comprehensive, Adequate and 

Representative (CAR) principles and thereby complements marine and terrestrial management 

systems already in place.  The Project adopted the values of Naturalness, Representativeness 

and Distinctiveness (NRD) as the broad assessment criteria to support the implementation of 

these CAR principles. 

A comprehensive technical report, detailing the adopted methodology of the assessment 

framework, data limitations and results is also currently being prepared and will support the 

CFEV database. 

Find further information on the CFEV Program at www.dpipwe.tas.gov.au/cfev or contact 

the CFEV Program Manager on 03 - 6233 2627 or cfev@dpipwe.tas.gov.au 

 

2 Overview of CFEV assessment framework 

The CFEV assessment framework is driven by three main components, Naturalness (N), 

Representativeness (R) and Distinctiveness (D).  The left hand side of the first part of the 

diagram below illustrates the assessment of Represenativeness.  This is the classification 

process that is used during the conservation evaluation stage in an assessment of each 

ecosystem’s value as a representative of its kind (as described by up to seven seperate 

classifications).  The right hand side of the flow diagram shows the assessment of condition or 

Naturalness.  Combining these values means that when ecosystems of similar 

Representativeness are considered, the more natural example will recieve a higher 

conservation evaluation.  The conservation evaluation that incorporates measures of 

Naturalness and Representativeness is termed the Relative Conservation Value (RCV).  

Distinctive features of an ecosystem include a diverse assortment of ‘Special Values’.  These 

values are incorporated into the conservation evaluation, at a later stage to give an Integrated 

Conservation Value (ICV).  The last step of the conservation evaluation gives a final 

Conservation Management Priority, and this re-orders the priorities suggested by the ICV by 

including an assessment of how likely a site is to be imperilled by development.  Sites deep 
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within National Parks are considered to be less of a priority for urgent conservation 

management than coastal saltmarshes on private land. 

 

 

Figure 1. Flowchart of the assessment framework for freshwater dependent ecosystem 

types. 

 

3 Terminology 

3.1 Comprehensive, Adequate, Representative 

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. 

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. 

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. 

Ecosystem Type

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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3.2 Naturalness 

CFEV assessment criterion: a measure of the departure from pre-European natural reference 

condition.  This was derived for each ecosystem unit within the audit process as a single score 

based on a variety of sources of biophysical information. 

3.3 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. 

3.4 Special Values 

Conservation values other than representative systems, including, for example, rare and 

threatened species, priority flora communities, geomorphic features and palaeobotanical 

exposures. The SV assessment provides a summary combining all special values according to 

the numbers present and their conservation status. 

3.5 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. 

3.6 Land Tenure Security 

An assessment of the degree to which land tenures may be considered to have the potential 

for protecting freshwater ecosystem values. All land tenure classifications have been 

converted into one of three categories of security. 

3.7 Conservation Management Priority ratings 

Conservation Management Priority: a summary estimate of the priority for conservation 

management integrating assessed conservation value, condition rating and Land tenure 

Security rating.  The 1 in the field name infers that RCV was used in the rules set (i.e. no 

special values) and the 2 infers that ICV was used in the rule set (i.e. includes special values). 

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 (CMP_I). 

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 (CMP_P). 
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3.8 General 

Assessment framework: the concepts, data elements 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). 

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 variables. 

Class: individual elements 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 state. 

Conservation evaluation: a ranking of conservation significance and priorities for management 

based on identified values and existing condition. 

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. 

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. 

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. 

N-score: the final naturalness score attributed to an ecosystem spatial unit, which was derived 

from the integrated condition scores of individual condition variables for a particular 

ecosystem theme. 

River section: the section of river in the drainage network between confluences. 

River Section Catchment: area of land surrounding a river section or waterbody that drains 

water to that ecosystem. 

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 attributed. 

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. 
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4 Spatial units 

4.1 Freshwater ecosystem themes 

� Rivers (including riparian) (n (river sections) = 350 524) 

� Lakes and waterbodies (n = 1346) 

� Wetlands (n = 20 957) 

� Estuaries (n = 113) 

� Saltmarshes (n = 336) 

� Karst (n = 334) 

� Groundwater Dependent Ecosystems (n = 115) 

4.2 Catchments 

� Land and Water Management Catchments (n = 48) 

� Sub-catchments (n = 1160) 

� River section catchments (n = 467 857) 

 

5 Classification 

5.1 Rivers 

Variable Classification type Units 

Fluvial geomorphic river types Physical 43 classes 

Hydrological region Physical 4 classes 

Macroinvertebrate assemblage Biological 44 classes 

Native fish assemblage Biological 54 classes 

Macrophyte assemblage Biological 8 classes 

Crayfish region Biological 5 classes 

Tree assemblage Biological 50 classes 
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5.2 Waterbodies 

Variable Classification type Units 

Physical class (see below) Physical 71 classes 

Frog assemblage Biological 15 classes 

Native fish assemblage Biological 54 classes 

Crayfish region Biological 5 classes 

Tree assemblage Biological 50 classes 

Tyler class Biochemical 7 classes 

Physical classification variables 

� Area 

� Depth 

� Shoreline complexity 

� Geomorphic mosaic group 

 

5.3 Wetlands 

Variable Classification type Units 

Physical class (see below) Physical 71 classes 

Frog assemblage Biological 15 classes 

Burrowing crayfish region Biological 2 classes 

Tree assemblage Biological 50 classes 

Dominant wetland vegetation type Biological 26 classes 

Tyler class Biochemical 7 classes 

Physical classification variables 

� Tyler corridor 

� Geomorphic responsiveness 

� Area 

� Elevation 
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5.4 Estuaries 

Note: the Estuaries classification and condition assessment was based on work carried out by 

Edgar, Barrett & Graddon (1999). 

Variable Classification type Units 

Biophysical Class Biophysical 19 classes 

Biological Class Biological 4 classes 

Physical Class Biological 9 classes 

 

5.5 Saltmarshes 

Variable Classification type Units 

Biophysical Class (see below) Biophysical 23 classes 

Biophysical classification variables 

� Location 

� Dominant vegetation 

� Tidal zone/wave energy 

� Area 

 

5.6 Karst 

Variable Classification type Units 

Physical Class Physical 110 classes 

Physical classification variables 

� Region 

� Lithology 
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6 Condition assessment 

6.1 Rivers 

Variable Base layer or 

developed using 

expert rules 

Units 

Mining sedimentation Base layer 0 (present) or 1 (absent) 

Catchment disturbance Base layer 0 (disturbed) – 1 (pristine) 

Flow variability Base layer 0 (disturbed) – 1 (pristine) 

Abstraction index Base layer High negative (disturbed) 

– 0 (pristine) – high 

positive (disturbed) 

Regulation index Base layer 0 (pristine) – high positive 

(disturbed) 

Geomorphic responsiveness Base layer 0 (low), 0.5 (med), 1 (high) 

Urbanisation Base layer 0 (present) or 1 (absent) 

Sediment input Expert rules 0 (disturbed) – 1 (pristine) 

Flow change Expert rules 0 (disturbed) – 1 (pristine) 

Sediment capture Expert rules 0 (disturbed) – 1 (pristine) 

Geomorphic condition Expert rules 0 (disturbed) – 1 (pristine) 

Willows Base layer 0 (present) or 1 (absent) 

Platypus condition Base layer 0 (disturbed) – 1 (pristine) 

Native fish condition Base layer 0 (disturbed) – 1 (pristine); 

-9 (no fish present) 

Exotic fish Base layer 0 (disturbed) – 1 (pristine) 

Macroinvertebrate O/E Base layer 0 (disturbed) – 1 (pristine) 

Native riparian vegetation Base layer 0 (disturbed) – 1 (pristine) 

Macroinvertebrate condition Expert rules 0 (disturbed) – 1 (pristine) 

Biological condition Expert rules 0 (disturbed) – 1 (pristine) 

Naturalness score Expert rules 0 (disturbed) – 1 (pristine) 



 

 

Figure 2. Flowchart showing data integration and expert rule steps for the rivers condition assessment. 

Biological Condition
Score

Naturalness Score

Geomorphic Condition
Score

Context:  Mining
Sedimentation

Urbanisation

Catchment Disturbance

Flow Variability Index

Abstraction Index

Regulation Index

Sediment Input

Flow Change

Sediment Capture
Regulation Index

Modifier:  Platypus
Condition

Native Fish Condition

Exotic Fish Impact

Macroinvertebrate
Condition

Modifier:  Willows
Native Riparian
Vegetation

Context:  Geomorphic
Responsiveness

Flow Variability Index

Abstraction Index

Macroinvertebrates O/E
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6.2 Waterbodies 

Variable Base layer or 

developed using 

expert rules 

Units 

Catchment disturbance Base layer 0 (disturbed) – 1 (pristine) 

Abstraction index Base layer High negative (disturbed) 

– 0 (pristine) – high 

positive (disturbed) 

Regulation index Base layer 0 (pristine) – high positive 

(disturbed) 

Lake level manipulation Base layer 0 (disturbed) – 1 (pristine) 

Fish condition Base layer 0 (disturbed) – 1 (pristine) 

Cultural riparian vegetation Base layer 0 (disturbed) – 1 (pristine) 

Nutrients (land use) Base layer 0 (disturbed) – 1 (pristine) 

Tyler corridor Base layer East, West, Within 

Native riparian vegetation Base layer 0 (disturbed) – 1 (pristine) 

Artificiality Base layer 0 (artificial) or 1 (not 

artificial) 

Fish condition Expert rules 0 (disturbed) – 1 (pristine) 

Hydrology Expert rules 0 (disturbed) – 1 (pristine) 

Sediment Input Expert rules 0 (disturbed) – 1 (pristine) 

Naturalness Score Expert rules 0 (disturbed) – 1 (pristine) 

 

 



 

 

 

Figure 3. Flowchart showing data integration and expert rule steps for the waterbodies condition assessment. 

Catchment Disturbance

Exotic Riparian Vegetation

Sediment quality

Upstream Land Use

(nutrients)

Naturalness Score

Native Riparian

Vegetation

Sediment Input

Hydrology

Fish

Regulation Index

Abstraction Index

Context: Lake Level

Manipulation

Catchment Disturbance

Native Fish Condition
Modifier:  Exotic Fish

Impact

Context: Tyler Corridor
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6.3 Wetlands 

Variable Base layer or 

developed using 

expert rules 

Units 

Catchment disturbance Base layer 0 (disturbed) – 1 (pristine) 

Abstraction index Base layer High negative (disturbed) 

– 0 (pristine) – high 

positive (disturbed) 

Native riparian vegetation Base layer 0 (disturbed) – 1 (pristine) 

Native wetland vegetation Base layer 0 (disturbed) – 1 (pristine) 

Nutrients (land use) Base layer 0 (disturbed) – 1 (pristine) 

Hydrology Expert rules 0 (disturbed) – 1 (pristine) 

Native Vegetation Expert rules 0 (disturbed) – 1 (pristine) 

Sediment input Expert rules 0 (disturbed) – 1 (pristine) 

Water quality Expert rules 0 (disturbed) – 1 (pristine) 

Naturalness score Expert rules 0 (disturbed) – 1 (pristine) 

 



 

 

 
Figure 4. Flowchart showing data integration and expert rule steps for the wetlands condition assessment.

Naturalness Score

Water Quality

Sediment Input

Catchment Disturbance

Hydrology

Native Vegetation

Abstraction Index

Catchment Disturbance

Wetland Vegetation

Native Riparian Vegetation

Land Use (nutrients)

Catchment  Disturbance
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6.4 Estuaries 

Variable Base layer or 

developed using 

expert rules 

Units 

Naturalness Score Base layer 0 (disturbed) – 1 (pristine) 

*expert rules were not used for the estuaries condition assessment 

 

6.5 Saltmarshes 

Variable Base layer or 

developed using 

expert rules 

Units 

Grazing within the saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Grazing adjacent to saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Urban development adjacent to 

saltmarsh 

Base layer 0 (disturbed) – 1 (pristine) 

Spartina sp. (rice grass) adjacent to 

saltmarsh 

Base layer 0 (disturbed) – 1 (pristine) 

Land fill within the saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Land fill adjacent to saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Drainage within the saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Drainage adjacent to the saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Roads within the saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Roads adjacent to the saltmarsh Base layer 0 (disturbed) – 1 (pristine) 

Lateral extent of adjacent backing 

vegetation 

Base layer 0 (disturbed) – 1 (pristine) 

Native vegetation condition Base layer 0 (disturbed) – 1 (pristine) 

Width of adjacent backing vegetation Expert rules 0 (disturbed) – 1 (pristine) 

Land disturbance within the 

saltmarsh 

Expert rules 0 (disturbed) – 1 (pristine) 

Land disturbance adjacent to the 

saltmarsh 

Expert rules 0 (disturbed) – 1 (pristine) 

Impacts within the saltmarsh Expert rules 0 (disturbed) – 1 (pristine) 

Backing vegetation condition Expert rules 0 (disturbed) – 1 (pristine) 

Adjacent vegetation condition Expert rules 0 (disturbed) – 1 (pristine) 

Impacts adjacent to the saltmarsh Expert rules 0 (disturbed) – 1 (pristine) 

Saltmarsh Area Base layer Hectares 

Naturalness Score Expert rules 0 (disturbed) – 1 (pristine) 



 

 

 

 

Figure 5. Flowchart showing data integration and expert rule steps for the saltmarshes condition assessment.

Naturalness Score

Adjacent Vegetation

Land Disturbance
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Backing Vegetation
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Lateral Extent
Land Fill Adjacent

Urban Development

Adjacent

Roads/Tracks

Adjacent

Roads/Tracks Within

Land Fill Within
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Impacts within

Saltmarsh

Width

Context:  Native

Vegetation Condition
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6.6 Karst 

Variable Base layer or 

developed using 

expert rules 

Units 

Abstraction Index Base layer High negative (disturbed) 

– 0 (pristine) – high 

positive (disturbed) 

Regulation Index Base layer 0 (pristine) – high positive 

(disturbed) 

Sediment Flux Expert rules 0 (disturbed) – 1 (pristine) 

Hydrology Expert rules 0 (disturbed) – 1 (pristine) 

Water Chemistry Expert rules 0 (disturbed) – 1 (pristine) 

Naturalness Score Expert rules 0 (disturbed) – 1 (pristine) 

 

 

 

 

Figure 6. Flowchart showing data integration and expert rule steps for the karst condition 

assessment 

Naturalness Score
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