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Abstraction index 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Abstraction index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description The amount of change in volume of long term mean 
annual flow (‘yield’) due to the net effects of all 
abstractions and diversions of water. 

Input data 

� CFEV Mean Annual Run-off (MAR) attribute data 

� CFEV River Section Catchments (RSC) spatial data 

� Hydro infrastructure and discharge data (licensed abstractions), Hydro 
Tasmania 

� Water Information Management System (WIMS) database, DPIW 

Lineage 

The flow abstraction index rates all RSCs according to the amount of change in 
volume of flow due to the net abstraction (removal) and diversion (into and out of the 
catchment) of water: 

 

For every RSC, the sum of all abstractions and diversions within the upstream 
accumulated catchment (including the local RSC) was divided by the upstream 
accumulated natural MAR (RSC_AMARNT) for the RSC.  The natural MAR 
(ML/year) was modelled for all RSCs. 

Calculation of the abstraction index was undertaken in several steps.  Net abstraction 
and diversion was calculated using data from the WIMS database (DPIWE 2005) 
(including all private and other licensed takes and diversions) and data from Hydro 
Tasmania using the following rules and subsequently divided by the natural MAR. 

1. Calculate the net abstractions for each RSC: 

a. Net Hydro Tasmania abstractions 

Use the upstream accumulated natural MAR (RSC_AMARNT) and the 
upstream accumulated current MAR (RSC_AMARNM) (both in ML/year) 
and calculate as: 

Net Hydro Tasmania abstraction = Natural MAR – Current MAR 

b. WIMS abstractions 

Assign ‘Period amount’ data (ML) from the WIMS database (the annual 
licensed allocation) to the RSCs containing point locations of WIMS 
licensed takes, noting that: 
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� WIMS ‘Purpose’ categories of Town and Water Supply, Fish 
Farm and Industrial are to be assigned to the RSCs with no 
adjustment. 

� All other allocations are to be multiplied by 3.0 (see data 
limitations below for rationale). 

c. Other (non-Hydro and non-WIMS) (i.e. farm dams not in WIMS and other 
storages (e.g. mine tailings ponds, Lake Leake and Tooms Lake etc.)) 

Calculated storage volume (ML) using SKM farm dam surface 
area/volume relationship: 

 

This equation was developed by analysis of relationships between farm 
dam volume and surface area, using the WIMS data for off-stream and 
catchment dams (n = 167, after reviewing and screening the data for 
unreliable and bad records).  The relationship compared favourably 
against a similar relationship developed by Sinclair Knight Merz (SKM 
2003; Lowe et al. 2005). 

2. Sum the values calculated in 1b + 1c and assign to each RSC. 

3. Accumulate the value (in rule 2) downstream (added values for all upstream 
RSCs) and then add in 1a to give total accumulated abstractions. 

4. Calculate the sum of net abstractions for all upstream RSCs and the local 
RSC (combined). 

5. Divide the sum of upstream net abstractions (value from rule 4) by the natural 
MAR (RSC_AMARNT).  Assign value to each RSC. 

The specific GIS rules for assigning river sections, waterbodies, wetlands and karst 
with an abstraction index are outlined below.  The abstraction index has no units and 
ranges from a large negative number to a large positive number. 

The abstraction index was considered to be high with regard to its impact on fluvial 
geomorphology when >0.50 (50% of MAR abstracted) or <-0.50 (increase in MAR by 
>50%), with medium impacts occurring between 0.1 and 0.5 (and -0.1 and -0.5), and 
negligible impact occurring between -0.1 and 0.1. 

The abstraction index was initially considered to be high with regard to its impact on 
stream biota (macroinvertebrates and fish) when >0.75 (75% of MAR abstracted) or 
<-0.75 (increase in MAR by >50%), with medium impacts occurring between 0.5 and 
0.75 (and, -0.5 and -0.75), and negligible impact occurring between -0.5 and 0.5.  
However, evaluation of the relationship between abstraction index and changes in 
summer (irrigation season) flows, when most abstractions occur, indicated that 
abstraction index values of >0.5 represented losses of >100% of summer flows.  
Hence the following ranges were adopted: high impact = low condition (>0.15 or <-
0.15); moderate impact (0.05-0.15, or -0.05 to -0.15): low to no impact = high 
condition (-0.05 to 0.05). 

Data limitations 

The abstraction index is limited to mean annual estimates only.  No smaller time 
scale resolution was possible due to data and modelling constraints. 

Data quality was a significant issue in calculating this index.  Diversion and 
abstraction data from Hydro Tasmania was taken as being reasonably accurate 
(certainly within 20%, M. Howland, Hydro Tasmania, pers. comm.).  WIMS data on 
licensed takes and farm dams contained a number of major sources of error.  
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Licensed take and dam locations were frequently erroneous, or not linked to the 
locations where they occurred.  To partially overcome this, WIMS licensed takes 
were assigned to the RSC in which they fell rather than ‘snapped’ to a particular 
location on a drainage section. 

A major source of error was that the WIMS database contains only licensed 
allocation data, with no confirmation that these amounts are complied with.  Recent 
studies by the former DPIW (R. Phillips, DPIW, pers. comm.) within a number of 
Tasmanian catchments indicate that total takes are substantially greater than the 
sum of licensed takes.  This exceedence can range between 2 and 6 times, with an 
overall average figure of around 3 times.  A factor of 3 was applied to the sum of all 
WIMS licensed take figures (known as ‘Period amount’ in the WIMS database) to 
partially correct for these errors, with the exception of records associated with the 
following purposes: Town and Water Supply, Fish Farm and Industrial, which are 
deemed reasonably accurate. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

References 

DPIWE. (2005). Water Information Management System. Department of Primary 
Industries, Water and Environment. http://wims.dpiwe.tas.gov.au/ 

Lowe, L., Nathan, R., and Morden, R. (2005). Assessing the impact of farm dams on 
stream flows, Part II: Regional characterisation. Australian Journal of Water 
Resources 9: 13-26. 

SKM. (2003). Estimating available water in catchment using sustainable diversion 
limits.  Farm dam surface area and volume relationship. Report to the Department of 
Sustainability and Environment. Draft B. Sinclair Knight Merz, Melbourne. 

Column heading KT_ABSTI, RS_ABSTI, WB_ABSTI, WL_ABSTI 

Type of data Continuous but has been converted to categorical format 
(see Table 1). 

Number of classes Karst = 6, Rivers = 8, Waterbodies = 6, Wetlands = 8 

Assigning values to ecosystem spatial units 

An abstraction index was assigned to river, waterbody, wetland and karst spatial 
units using the following rules.  Note that the abstraction index may be negative (<0) 
if the result is a net increase in flow from inter-catchment transfers. 

Karst (KT_ABSTI) 

1. Divide karst RSCs into two subsets: ‘big river catchments’ (those RSCs with 
an accumulated current MAR (RSC_AMARNM)>48.2 GL) and ‘small river 
catchments’ (all other RSCs).  Note, more details on the rationale for the big 
and small catchment split are provided in the MAR section (Appendix 0). 

2. Calculate the abstraction index for ‘big river catchments’ by a MAR weighted 
average of all downstream-most catchments in the big river catchment group 
for each karst area as: 

 

Where: 
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Big river abstraction index = Abstraction index for the karst spatial unit 
(only taking into account the RSCs of the karst local catchment which 
have RSC_AMARNM>42.8 GL) 

RSC_ABSTI (1Ln) = Abstraction index for the RSCs of the karst local 
catchment which have RSC_AMARNM>42.8 GL 

RSC_MAR (1Ln) = Current MAR value for the RSCs of the karst local 
catchment which have RSC_AMARNM>42.8 GL 

RSC_ACNMAR = Upstream accumulated current MAR value for the 
RSCs of the karst local catchment which have RSC_AMARNM>42.8 GL 

3. Calculate the abstraction index for ‘small river catchments’ by a MAR 
weighted average of all downstream-most catchments in the small river 
catchment group for each karst area as: 

 

Where: 

Small river abstraction index = Abstraction index for the karst spatial unit 
(only taking into account the RSCs of the karst local catchment which 
have RSC_AMARNM≤42.8 GL) 

RSC_ABSTI (1Ln) = Abstraction index for the RSCs of the karst local 
catchment which have RSC_AMARNM≤42.8 GL 

RSC_MAR (1Ln) = Current MAR value for the RSCs of the karst local 
catchment which have RSC_AMARNM≤42.8 GL 

RSC_ACNMAR = Upstream accumulated current MAR value for the 
RSCs of the karst local catchment which have RSC_AMARNM≤42.8 GL 

4. Assign all karst spatial units with an abstraction index as a weighted average 
of the big and small abstraction values as follows: 

� Karst spatial units associated with both big and small catchments: 

 

Where: 

KT_ABSTI = Abstraction index of the karst spatial unit 

Big river abstraction index = Abstraction index for the karst spatial 
unit (only taking into account the RSCs of the karst local catchment 
which have RSC_AMARNM>42.8 GL) (calculated in Step 2) 

Small river abstraction index = Abstraction index for the karst 
spatial unit (only taking into account the RSCs of the karst local 
catchment which have RSC_AMARNM≤42.8 GL) (calculated in 
Step 3) 

River sections (RS_ABSTI) 

Assign the abstraction index of the RSC (as calculated above) directly to the river 
section it is associated with. 

Waterbodies (WB_ABSTI) 

Assign the abstraction index of the RSC (as calculated above) directly to the 
waterbody it is associated with. 
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Wetlands (WL_ABSTI) 

1. Add all abstraction indices for RSCs associated with the wetland spatial unit 
(making up the local wetland catchment). 

2. Assign the summed value to wetland spatial unit. 

Each of the karst, river, waterbody and wetland spatial data layers had the 
continuous abstraction index data categorised according to Table 1.  The categorical 
data was used for reporting and mapping purposes. 

Table 1. Abstraction index categories for karst, rivers, waterbodies and wetlands. 

Category Karst 
(Min to max 

values) 

Rivers 
(Min to max 

values) 

Waterbodies 
(Min to max 

values) 

Wetlands 
(Min to max 

values) 

1 -117.0026368 to  
<-0.4 

-200852040 to  
<-0.4 

-3.5 to <-0.4 -14.7 to <-0.4 

2 -0.4 to <-0.1 -0.4 to <-0.2 -0.4 to <-0.1 -0.4 to <-0.2 

3 -0.1 to <0 -0.2 to <-0.05 -0.1 to <0 -0.2 to <-0.05 

4 0 to <0.1 -0.05 to <0 0 to <0.1 -0.05 to <0 

5 0.1 to <0.4 0 to <0.05 0.1 to <0.4 0 to <0.05 

6 0.4 to 
0.980860665 

0.05 to <0.2 0.4 to 1.3 0.05 to <0.2 

7  0.2 to <0.4  0.2 to <0.4 

8  0.4 to 242327  0.4 to 15.1 

 

CFEV assessment framework hierarchy 

� Karst>Statewide audit>Condition assessment>Naturalness score 
(KT_NSCORE)>Hydrology (KT_HYDRO) 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Geomorphic condition (RS_GEOM)>Flow change 
(RS_FLOW) 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Biological condition (RS_BIOL)>Macroinvertebrate condition 
(RS_BUGCO) 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Hydrology (WB_HYDRO) 

� Wetlands>Statewide audit>Condition assessment>Naturalness score 
(WL_NSCORE)>Hydrology (WL_HYDRO) 

Acid mine drainage 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Acid drainage 
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Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Shivaraj Gurung, Water Resources Division, Department of 
Primary Industries and Water 

Description Distribution of acid mine drainage in rivers of Tasmania. 

Input data 

� Tasmanian Acid Drainage Reconnaissance, Mineral Resources Tasmania 
(MRT) 

Lineage 

The acid drainage spatial data layer was based on data collected and reported on 
during the Tasmanian Acid Drainage Reconnaissance study undertaken by MRT 
(Gurung 2001).  This study focussed on acid drainage from abandoned mines.  Data 
on water chemistry and geochemistry associated with abandoned mine sites was 
collected in the field and compiled from existing data sets.  The study built an 
inventory of the distribution of acid producing abandoned mine sites and their impact 
on the surface water quality (Gurung 2001).  The data sets containing the distribution 
of low pH-high sulphate and low pH-high metals in impacted surface waters (Maps 1 
& 2 in Gurung (2001)) were combined to produce the CFEV acid drainage spatial 
layer. 

The acid drainage spatial data was then assigned to each of the river sections using 
the rules outlined below. 

Data limitations 

The study by MRT is incomplete.  The field investigations were done in combination 
with 1:10 000 and 1:25 000 scale maps and the extent of the impact was projected to 
1:500 000 maps.  Its reliability is largely dependent on the accuracy of the historical 
data used for geochemical classifications of rock types at or proximal to abandoned 
mine sites (Gurung 2001). 

Date created March 2004 

Scale and coverage 1:25 000; Statewide 

References 

Gurung, S. (2001). Tasmanian Acid Drainage Reconnaissance. 1. Acid Drainage 
from Abandoned Mines in Tasmania. Tasmanian Geological Survey Record 2001/05. 
Mineral Resources Tasmania, Rosny Park. 

Attribute data 

Title Acid drainage 

Column heading RS_ACID 

Input data 

� CFEV Acid drainage spatial data (described above) 

Type of data Categorical 

Number of classes 2 

Assigning values to ecosystem spatial units 

Each river section was assigned a score indicating the presence (1) (low pH, raised 
metal levels) or absence (0) of acid mine drainage (RS_ACID), using the acid 
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drainage spatial data layer.  If any part of the river section intersected with the acid 
drainage spatial data layer then it was assigned the score of 1 (presence). 

CFEV assessment framework hierarchy 

� Rivers>Condition>Naturalness score (RS_NSCORE)>Sediment input 
(RS_SEDIN)>Mining sedimentation (RS_MINES) 

Area 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Area 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Area (m2) of each spatial unit within each ecosystem 
spatial data layer, as well as River Section Catchments 

Input data 

� CFEV Estuaries spatial data 

� CFEV Karst spatial data 

� CFEV Saltmarshes spatial data 

� CFEV River Section Catchments spatial data 

� CFEV Waterbodies spatial data 

� CFEV Wetlands spatial data 

Lineage 

The area for each of the estuary, karst, saltmarsh, waterbody and wetland spatial 
units (i.e. a single or multi-part polygon), and the River Section Catchments (RSCs) 
was calculated using a standard area script in ArcGIS (GIS software). 

The accumulated area of all upstream RSCs was calculated by adding all the RSC 
area values for all RSCs upstream of a given RSC and including the local RSC area. 

Data limitations 

Unknown 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading ES_AREA, KT_AREA, SM_AREA, RSC_AREA, 
RSC_ACAREA, WB_AREA, WL_AREA 

Type of data Continuous 

Assigning values to ecosystem spatial units 

The calculated area (m2) was assigned to each estuary, karst, saltmarsh, waterbody 
and wetland spatial unit, and Rivers Section Catchments as ES_AREA, KT_AREA, 
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SM_AREA, RSC_AREA (and RSC_ACAREA), WB_AREA and WL_AREA, 
respectively. 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Classification>Biophysical classification 
(SM_BPCLASS) 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness score 
(SM_NSCORE) 

� Waterbodies>Statewide audit>Classification>Physical classification 
(WB_PCLASS) 

� Wetlands>Statewide audit>Classification>Physical classification 
(WL_PCLASS) 

Burrowing crayfish regions 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Burrowing crayfish regions 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Presence/absence of burrowing crayfish in Tasmania. 

Input data 

� Burrowing crayfish data, University of Tasmania (UTas) 

Lineage 

This data layer shows broad regions where there is a high probability of native 
burrowing crayfish being present across Tasmania.  The data layer was based on 
distributional information supplied by UTas (A. Richardson, UTas, unpublished data).  
The burrowing crayfish data layer consists of a single hand-drawn polygon showing 
the overall range of freshwater burrowing crayfish within the genera Geocharax, 
Parastacoides and Engaeus.  Some of the northern and eastern ranges of 
Parastacoides, where conditions are probably drier and burrows are either very 
isolated, or confined to the very edges of creeks, were excluded.  All other areas, 
outside of the polygon, were considered to lack burrowing crayfish.  The burrowing 
crayfish data was assigned to each of the wetland spatial units (see below). 

Data limitations 

Hand-assigned boundaries (see Lineage) 

Date created December 2004 

Scale and coverage Undefined; Statewide 

Attribute data 

Title Burrowing crayfish 
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Column heading WL_BCRAYS 

Input data 

� CFEV Burrowing crayfish regions spatial data (described above) 

Type of data Categorical 

Number of classes 2 

Assigning values to ecosystem spatial units 

The burrowing crayfish data class (BC1) was assigned to each wetland that 
predominantly intersected with the burrowing crayfish region data layer.  All other 
wetland spatial units were assigned as having burrowing crayfish absent (BC0). 

CFEV assessment framework hierarchy 

� Wetlands>Statewide audit>Classification 

Catchment disturbance 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Catchment disturbance 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, DPIW 

Description Assessment of catchment impacts associated with land 
clearance and intensive land use practices. 

Input data 

� Land Information System Tasmania (LIST) land use layer, DPIW 

� Regional Forest Agreement (RFA) Biophysical Naturalness (BPN) layer, 
DPIW 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0)), DPIW 

Lineage 

The catchment disturbance data layer was developed by dividing the state into three 
groups, according to the codes described in Table 1, which represented a 
combination of land clearance and land use data. 

Table 1. Development of codes used to describe catchment disturbance. 

Disturbance 
codes 

Description Comprised of: Specific rules 

0 Highest level 
of 
disturbance 

TASVEG: cr (cleared) codes, 
BPN: 1 (cleared) and 2 (multiple 
selection events), LIST Land use 
categories: 3 to 5 (agricultural and 
intensive uses such as urban 
areas) 

TASVEG codes took 
precedence over BPN 
codes, which took 
precedence over Land 
use codes. 

0.5 Some TASVEG: co (cut over) codes, TASVEG codes took 
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disturbance LIST Land use category: 2.1.0 
(rough grazing) 

precedence over Land 
use codes. 

1 Minimal or no 
disturbance 

Everything else  

BPN codes 3 (single selective logging), 4 (unlogged since 1950) and 5 (unlogged) 
were not included because it was felt that these levels of disturbance (some of which 
took place over 50 years ago) were minimal. 

The procedure is justified as follows: TASVEG ‘cr’ and ‘co’ data (highest level of 
precedence) provides the most recent figures of vegetation clearance, available to 
the CFEV Project.  BPN codes 1 and 2 (next level) has more information at a 
consistently higher resolution. 

The catchment disturbance data was assigned to River Section Catchments (RSCs) 
and then to each of the karst, river, waterbody and wetland spatial units (see below). 

Data limitations 

Doesn’t include data from forestry post-RFA (1997). 

Date created September 2004 

Scale and coverage 1:25 000; Statewide 

References 

DPIW. (2003). TASVEG 0.1 May 2003. Tasmanian Monitoring and Mapping 
Program. Department of Primary Industries and Water, Hobart. 

Harris, S. and Kitchener, A. (2003). Tasmania's vegetation: a technical manual for 
TASVEG, Tasmania's vegetation map: Version 1.0. (Draft). Department of Primary 
Industries, Water and Environment, Hobart. 

Tasmanian Public Land Use Commission. (1997). Tasmanian-Commonwealth 
Regional Forest Agreement. National Estate Report. Tasmanian Public Land Use 
Commission in conjunction with Commonwealth Forest Taskforce, Hobart. 247 pp. 

Attribute data 

Title Catchment disturbance 

Column heading KT_CATDI, RS_CATDI, WB_CATDI, WL_CATDI 

Input data 

� CFEV Catchment disturbance spatial data (described above) 

� CFEV Karst spatial data 

� CFEV Mean Annual Run-off (MAR) attribute data 

� CFEV Rivers spatial data 

� CFEV River Section Catchments (RSC) spatial data 

� CFEV Waterbodies spatial data  

� CFEV Wetlands spatial data 

Type of data Continuous but has been converted into categorical format 
(see Table 2). 

Number of classes Karst = 5, Rivers = 5, Waterbodies = 5, Wetlands = 5 

Assigning values to ecosystem spatial units 
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A catchment disturbance score (continuous number between 0 and 1) was assigned 
to each river, waterbody, wetland and karst spatial unit using the process outlined 
below.  The final score incorporates the extent of catchment disturbance occurring 
within upstream catchments. 

Firstly, using the CFEV catchment disturbance spatial data layer, the percentage 
area of each catchment disturbance code (0, 0.5 or 1) was calculated for each RSC.  
A single catchment disturbance score was then derived for each RSC using an area-
weighted average.  This was known as the catchment disturbance score for the local 
RSC. 

The final catchment disturbance score for the RSC was calculated by accumulating 
the scores for all the upstream RSCs (including the local RSC) and weighting the 
values by the RSC’s current MAR values.  In this accumulation, the boundaries of the 
upper catchment stopped where a RSC was directly downstream of a waterbody or a 
wetland of area >1 ha.  This allowed for the influence of a waterbody/wetland acting 
as a sink for catchment-derived sedimentation.  A diagram illustrating this process is 
presented in Figure 1. 

The calculation of upstream accumulated catchment disturbance score for a given 
RSC is given by the following equation: 

 

Where: 

RSC_ACATDI = Accumulated catchment disturbance score for the RSC 

RSC_CATDI (1Ln) = Catchment disturbance score of the upstream RSCs 

RSC_MAR (1Ln) = Current MAR value of the upstream RSCs 

RSC_CATDI = Catchment disturbance score of the local RSC 

RSC_MAR = Current MAR value of the local RSC 

RSC_AMARNM = Accumulated current MAR value for the RSC (includes the 
MAR of the local RSC) 
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Figure 1. Illustration of catchments showing the local and upstream RSCs contributing 
to the calculation of the catchment disturbance scores.  Dotted lines show RSC 
boundaries. 

The range of catchment disturbance values was required to be between 0 and 1 for 
input into the condition expert rule systems, therefore the percent area of catchment 
disturbance was rescaled accordingly.  Poor catchment condition is indicated with a 
score of 0 which equates to 100% catchment disturbance in the catchment, through 
to 1 being good/reference condition with 0% catchment disturbance. 

Karst (KT_CATDI) 

1. Divide karst RSCs into two subsets: ‘big river catchments’ (those RSCs with 
an accumulated current MAR (RSC_AMARNM)>48.2 GL) and ‘small river 
catchments’ (all other RSCs).  Note, more details on the rationale for the big 
and small catchment split are provided in the MAR section (refer to link 
above). 

2. Calculate the area-weighted catchment disturbance score for ‘big river 
catchments’ 

3. Calculate the area-weighted catchment disturbance score for ‘small river 
catchments’ 

4. Assign all karst spatial units with an catchment disturbance score as a 
weighted average of the big and small abstraction values as follows: 

� Karst spatial units associated with both big and small catchments: 

KT_CATDI = (Big river CATDI score*0.2) + (Small river CATDI score *0.8) 

Where: 
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KT_CATDI = Catchment disturbance score of the karst spatial unit 

Big river CATDI score = Catchment disturbance score for the karst 
spatial unit (only taking into account the RSCs of the karst local 
catchment which have RSC_AMARNM>42.8 GL) (calculated in Step 
2) 

Small river CATDI score = Catchment disturbance score for the karst 
spatial unit (only taking into account the RSCs of the karst local 
catchment which have RSC_AMARNM≤42.8 GL) (calculated in Step 
3) 

River sections (RS_CATDI) 

Assign the catchment disturbance of the RSC (as calculated above) directly to the 
river section it is associated with. 

Waterbodies (WB_CATDI) 

Assign the catchment disturbance of the RSC (as calculated above) directly to the 
waterbody it is associated with. 

Wetlands (WL_CATDI) 

Calculate the area-weighted catchment disturbance score using each RSC 
associated with the wetland spatial unit and assign to the wetland spatial unit. 

Each of the karst, river, waterbody and wetland spatial data layers had the 
continuous catchment disturbance data categorised according to Table 2.  The 
categorical data was used for reporting and mapping purposes. 

Table 2. Catchment disturbance categories for karst, rivers, waterbodies and wetlands. 

Category Karst 
(Min to max 

values) 

Rivers 
(Min to max 

values) 

Waterbodies 
(Min to max 

values) 

Wetlands 
(Min to max 

values) 

1 0 0 to <0.05 0 0 

2 >0 to <0.05 0.05 to <0.6 >0 to <0.05 >0 to <0.05 

3 0.05 to <0.95 0.6 to <0.8 0.05 to <0.95 0.05 to <0.95 

4 0.95 to <1 0.8 to <0.95 0.95 to <1 0.95 to <1 

5 1 0.95 to 1 1 1 

 

CFEV assessment framework hierarchy 

� Karst>Statewide audit>Condition assessment>Naturalness score 
(KT_NSCORE)>Sediment flux-surrogate (KT_CATDI) 

� Karst>Statewide audit>Condition assessment >Naturalness score 
(KT_NSCORE)>Water chemistry-surrogate (KT_CATDI) 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Geomorphic condition (RS_GEOM)>Sediment input 
(RS_SEDIN) 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Hydrology (WB_HYDRO) 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Sediment input (WB_SEDIN) 
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� Wetlands>Statewide audit>Condition assessment>Naturalness score 
(WL_NSCORE)>Hydrology (WL_HYDRO) 

� Wetlands>Statewide audit>Condition assessment>Naturalness score 
(WL_NSCORE)>Sediment input (WL_SEDIN) 

� Wetlands>Statewide audit>Condition assessment>Naturalness score 
(WL_NSCORE)>Water quality (WL_WATER) 

Conservation Management Priority – Immediate 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Conservation Management Priority – Immediate (CMPI) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description A range of priorities for improving the current management 
of Tasmania’s freshwater ecosystem values. 

Input data 

� CFEV Integrated Conservation Value (ICV) attribute data 

� CFEV Land Tenure Security (LTS) attribute data 

� CFEV Naturalness attribute data 

� CFEV Representative Conservation Value (RCV) attribute data 

Lineage 

The 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. 

Two versions of the CMPI output were calculated depending on the input used to 
describe an ecosystem’s conservation value (RCV or ICV) (see the CFEV Project 
Technical Report): 

1. CMPI1 (Table 1) uses RCV and as such, does not include the presence of 
Special Values. 

2. CMPI2 (Table 2) uses ICV and does include the presence of Special Values. 

Rules for assigning the ecosystem spatial units with a CMPI1 and CMPI2 rating were 
developed by the CFEV Technical Management Group and are outlined below. 

Data limitations 

CMPI is a highly derived index and as such inherits all the data limitations of the input 
data layers and derivation processes. 

Date created March 2005 

Scale and coverage 1:25 000; Statewide 



15 

Column heading ES_CMPI1, ES_CMPI2, KT_CMPI1, KT_CMPI2, 
RS_CMPI1, RS_CMPI2, SM_CMPI1, SM_CMPI2, 
WB_CMPI1, WB_CMPI2, WL_CMPI1, WL_CMPI2 

Type of data Categorical 

Number of classes 4 

Assigning values to ecosystem spatial units 

The CMPI class (VH, H, M or L), for both CMPI1 and CMPI2, was assigned to 
estuary, karst, saltmarsh, river, waterbody and wetland spatial units using the rules 
given in Table 1 and 2, respectively.  For example, if, for a given spatial unit, LTS is 
High, Naturalness is High and RCV is A, then CMPI (excluding Special Values (SVs)) 
is Low). 

Table 1. CMPI rules, using RCV as an input (CMPI1).  For Naturalness and LTS, L = 
Low, M = Medium, H = High; for RCV, A = first group of units selected, B = second 
group selected, C = remaining group selected and for CMPI1, L = Lower, M = Moderate, 
H = High, VH = Very High. 

LTS Naturalness RCV CMPI1 

H H A L 

H H B L 

H H C L 

H M A M 

H M B L 

H M C L 

H L A H 

H L B M 

H L C L 

M H A H 

M H B M 

M H C L 

M M A H 

M M B M 

M M C L 

M L A H 

M L B M 

M L C L 

L H A VH 

L H B M 

L H C M 

L M A VH 

L M B M 

L M C L 

L L A VH 
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L L B M 

L L C L 

 

Table 2. CMPI rules, using ICV as an input (CMPI2).  For Naturalness and LTS, L = Low, 
M = Medium, H = High and for ICV and CMPI2, L = Lower, M = Moderate, H = High, VH = 
Very High. 

LTS Naturalness ICV CMPI2 

H H VH/H L 

H H M L 

H H L L 

H M VH/H M 

H M M L 

H M L L 

H L VH/H H 

H L M M 

H L L L 

M H VH/H H 

M H M M 

M H L L 

M M VH/H H 

M M M M 

M M L L 

M L VH/H H 

M L M M 

M L L L 

L H VH/H VH 

L H M M 

L H L M 

L M VH/H VH 

L M M M 

L M L L 

L L VH/H VH 

L L M M 

L L L L 

 

CFEV assessment framework hierarchy 

� Estuaries>Conservation evaluation>Conservation Management Priority 

� Karst>Conservation evaluation>Conservation Management Priority 

� Rivers>Conservation evaluation>Conservation Management Priority 

� Saltmarshes>Conservation evaluation>Conservation Management Priority 
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� Waterbodies>Conservation evaluation>Conservation Management Priority 

� Wetlands>Conservation evaluation>Conservation Management Priority 

Conservation Management Priority – Potential 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Conservation Management Priority – Potential (CMPP) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description A range of priorities for maintaining and protecting 
Tasmania’s freshwater ecosystem values. 

Input data 

� CFEV Integrated Conservation Value (ICV) attribute data 

� CFEV Land Tenure Security (LTS) attribute data 

� CFEV Naturalness attribute data 

� CFEV Representative Conservation Value (RCV) attribute data 

Lineage 

The 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. 

Two versions of the CMPP output were calculated depending on the input used to 
describe an ecosystem’s conservation value (RCV or ICV) (see the CFEV project 
Technical Report): 

1. CMPP1 (Table 1) uses RCV and as such, does not include the presence of 
Special Values. 

2. CMPP2 (Table 2) uses ICV and does include the presence of Special Values. 

Rules for assigning the ecosystem spatial units with a CMPP1 and CMPP2 rating 
were developed by the CFEV Technical Management Group and are outlined below. 

Data limitations 

CMPP is a highly derived index and as such inherits all the data limitations of the 
input data layers and derivation processes. 

Date created March 2005 

Scale and coverage 1:25 000; Statewide 

Column heading ES_CMPP1, ES_CMPP2, KT_CMPP1, KT_CMPP2, 
RS_CMPP1, RS_CMPP2, SM_CMPP1, SM_CMPP2, 
WB_CMPP1, WB_CMPP2, WL_CMPP1, WL_CMPP2 
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Type of data Categorical 

Number of classes 4 

Assigning values to ecosystem spatial units 

The CMPP class (VH, H, M or L), for both CMPP1 and CMPP2, was assigned to 
estuary, karst, saltmarsh, river, waterbody and wetland spatial units using the rules 
given in Table 1 and Table 2, respectively.  For example, if, for a given spatial unit, 
LTS is High, Naturalness is High and RCV is A, then CMPP (excluding SVs) is VH). 

Table 1. CMPP rules using RCV as an input (CMPP1).  For Naturalness and LTS, L = 
Low, M = Medium, H = High; for RCV, A = first group of units selected, B = second 
group selected, C = remaining group selected and for CMPP1, L = Lower, M = 
Moderate, H = High, VH = Very High. 

LTS Naturalness RCV CMPP1 

H H A VH 

H H B H 

H H C M 

H M A H 

H M B H 

H M C M 

H L A H 

H L B M 

H L C M 

M H A VH 

M H B H 

M H C M 

M M A H 

M M B M 

M M C M 

M L A H 

M L B M 

M L C L 

L H A VH 

L H B H 

L H C M 

L M A VH 

L M B M 

L M C M 

L L A VH 

L L B M 

L L C L 

 

Table 2. CMPP rules, using ICV as an input (CMPP2).  For Naturalness and LTS, L = 
Low, M = Medium, H = High and for ICV and CMPP2, L = Lower, M = Moderate, H = High, 
VH = Very High. 
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LTS Naturalness ICV CMPP2 

H H VH/H VH 

H H M H 

H H L M 

H M VH/H H 

H M M H 

H M L M 

H L VH/H H 

H L M M 

H L L M 

M H VH/H VH 

M H M H 

M H L M 

M M VH/H H 

M M M M 

M M L M 

M L VH/H H 

M L M M 

M L L L 

L H VH/H VH 

L H M H 

L H L M 

L M VH/H VH 

L M M M 

L M L M 

L L VH/H VH 

L L M M 

L L L L 

 

CFEV assessment framework hierarchy 

� Estuaries>Conservation evaluation>Conservation Management Priority 

� Karst>Conservation evaluation>Conservation Management Priority 

� Rivers>Conservation evaluation>Conservation Management Priority 

� Saltmarshes>Conservation evaluation>Conservation Management Priority 

� Waterbodies>Conservation evaluation>Conservation Management Priority 

� Wetlands>Conservation evaluation>Conservation Management Priority 

Crayfish regions 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 
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Spatial data 

Title Crayfish regions 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Regional occurrences of Astacopsis crayfish in Tasmania. 

Input data 

� Astacopsis crayfish data, University of Tasmania (UTas) 

� Astacopsis gouldi crayfish data, Forestry Tasmania 

Lineage 

Distributions of the three described species of crayfish of the genus Astacopsis 
(Astacopsis franklinii, A. tricornis, and A. gouldi) were developed from distributional 
information supplied by UTas (A. Richardson & B. Hansen, UTas, unpublished data) 
and from distributional records (for Astacopsis gouldi only) provided by Forestry 
Tasmania (unpublished data).  These data sets and existing GIS distributional 
polygons were reviewed to produce a general distribution map for the Astacopsis 
genus which identifies known regions of occurrence of Astacopsis franklinii, A. 
tricornis, and A. gouldi (Figure 1). 

Rules for assigning each river section and waterbody with a crayfish class are given 
below. 
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Figure 1. Map of crayfish regions used in crayfish attribution rules.  C6and C4 are not 
contiguous regions but are defined by altitude rules (see rules below). 

Data limitations  

Hand-assigned boundaries (see Lineage) 

Date created August 2006 

Scale and coverage Undefined; Statewide 

Attribute data 

Title Crayfish regions 

Column heading RS_CRAYS, WB_CRAYS 

Input data 

� CFEV Crayfish regions spatial data (described above) 

� CFEV Elevation (rivers and waterbodies) attribute data 

� CFEV Stream order attribute data 

Type of data Categorical 
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Number of classes RS_CRAYS = 5, WB_CRAYS = 7 

Assigning values to ecosystem spatial units 

The dominant crayfish class (e.g. C0, C1, C2, etc.) was assigned to river and 
waterbody spatial units using the following mapping rules.  The rules relate to Figure 
1 and take into consideration that Astacopsis gouldi is not likely to occur above 
400 m in elevation (and may be replaced by A. tricornis in the north-west or 
A. franklinii in the north east) and that all Astacopsis species have a low probability of 
occurrence in first order headwater streams. 

River sections (RS_CRAYS) 

1. Is the river section in region C0? 

Yes: Assign class C0 (Astacopsis absent). 

No: Go to 2. 

2. Does the river section have a stream order (RS_ORDER) = 1? 

 Yes: Assign class C6 (Astacopsis absent or naturally in low abundance or 
low probability of occurrence). 

 No: Go to 3. 

3. Is the river section within crayfish region C1? 

Yes: Go to 4. 

No: Go to 5. 

4. Within crayfish region C1, does the river section have an elevation 

(RS_ELEVMIN) ≥400 m? 

 Yes: Assign class C6 (crayfish absent or naturally in low abundance or low 
probability of occurrence). 

 No: Assign class C1 (Astacopsis gouldi present). 

5. Is the river section within crayfish region C4? 

 Yes: Go to 6. 

 No: Go to 7. 

6. Within crayfish region C4, does the river section have an elevation 

(RS_ELEVMIN) ≥400 m? 

 Yes: Assign class C2 (Astacopsis tricornis present). 

 No: Assign class C1 (Astacopsis gouldi present). 

7. Is the river section within crayfish region C5? 

 Yes: Go to 8. 

 No: Go to 9. 

8. Within crayfish region C5, does the river section have an elevation 

(RS_ELEVMIN) ≥400 m? 

 Yes: Assign class C3 (Astacopsis franklinii present). 

 No: Assign class C1 (Astacopsis gouldi present). 

9. Is the river section within crayfish region C2? 

 Yes: Assign class C2 (Astacopsis tricornis present). 
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 No: Go to 10. 

10. Is the river section within crayfish region C3? 

 Yes: Assign class C3 (Astacopsis franklinii present). 

Waterbodies (WB_CRAYS) 

1. Is the waterbody in region C0? 

Yes: Assign class C0 (Astacopsis absent). 

No: Go to 2. 

2. Is the waterbody within crayfish region C1? 

Yes: Go to 3. 

No: Go to 4. 

3. Within crayfish region C1, does the waterbody have an elevation (WB_ELEV) 

≥400 m? 

 Yes: Assign class C6 (Astacopsis absent or naturally in low abundance or 
low probability of occurrence). 

 No: Assign class C1 (Astacopsis gouldi present). 

4. Is the waterbody within crayfish region C2? 

 Yes: Assign class C2 (Astacopsis tricornis present). 

 No: Go to 5. 

5. Is the waterbody within crayfish region C3? 

 Yes: Assign class C3 (Astacopsis franklinii present). 

 No: Go to 6. 

6. Is the waterbody within crayfish region C4 (i.e. ≥400 m)? 

 Yes: Assign class C4 (Astacopsis gouldi and Astacopsis tricornis present). 

 No: Go to 7. 

7. Is the waterbody within crayfish region C5? 

 Yes: Assign class C5 (Astacopsis gouldi and Astacopsis franklinii present). 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Classification 

� Waterbodies>Statewide audit>Classification 

Digital elevation model 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Raster data 

Title Digital Elevation Model (DEM) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
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Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description 25 m DEM of Tasmania 

Input data 

� CFEV Rivers spatial data 

� LIST 10 m contours, DPIW 

Lineage 

The DEM is a drainage constrained 25 m model of elevation.  It was developed using 
1:25 000 scale 10 m contours from the LIST and the 1:25 000 river drainage network 
developed as part of the CFEV Project.  The DEM was built using the Australian 
National University (ANU) DEM program Version 4.6.3 (ANU 2004). 

Data limitations 

The DEM inherits all the data limitations of the input data layers and derivation 
processes. 

Date created July 2004 

Scale and coverage 1:25 000; Statewide 

References 

ANU. (2004). Upgrade of the 9 Second Australian Digital Elevation Model. Australian 
National University. http://cres.anu.edu.au/dem/index.php 

Other comments 

This data layer was used to derived variables, such as elevation and slope, for input 
into other data layers. 

Elevation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Elevation 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Elevation (m AHD) of each spatial unit within each 
ecosystem spatial data layer. 

Input data 

� CFEV Digital Elevation Model (DEM) raster data 

� CFEV Rivers spatial data 

� CFEV Waterbodies spatial data 

� CFEV Wetlands spatial data 

Lineage 
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The elevation data indicates the average height of an ecosystem spatial unit 
(m AHD) and was calculated using the DEM developed as part of the CFEV Project.  
The rules for assigning elevation values to the ecosystem spatial units are outlined 
below. 

Data limitations 

The elevation data is derived from the DEM and therefore inherits the data limitations 
associated with that spatial layer. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_ELEVMIN, RS_ELEVMAX, WB_ELEV, WL_ELEV 

Type of data Continuous 

Assigning values to ecosystem spatial units 

Rivers (RS_ELEVMAX and RS_ELEVMIN) 

The maximum and minimum elevation of a river section was calculated from the grid 
cell of the DEM which coincided with the most upstream and downstream end of the 
river section, respectively. 

Waterbodies (WB_ELEV) and wetlands (WB_ELEV) 

The elevation of the waterbodies and wetlands within the landscape was calculated 
from the DEM as the average elevation of all grid cells within the polygon. 

CFEV assessment framework input 

� Wetlands>Classification>Physical classification (WL_PCLASS) 

Estuaries 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Estuaries 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
(DPIPWE) 

 Land Information System Tasmania (LIST), Information 
and Land Services Division, DPIPWE 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Estuaries of Tasmania 

Input data 

� LIST 1: 25 000 hydrographic theme (Subsets: hydrographic closure + mean 
high water mark), DPIW 

Lineage 

The estuary spatial data layer was developed using the LIST 1: 25 000 Hydrographic 
theme.  As the CFEV classification and condition assessment for estuaries was 
based on the work undertaken by Edgar et al. (1999), initially only the estuaries from 



26 

that study were selected.  Two extra estuaries, Dianas Basin and Wrinklers Lagoon, 
were also added to the layer, as a result of special value important bird sites 
occurring in these areas.  The polygon for the Huon River was modified slightly to 
more accurately reflect the site assessed by Edgar et al. (1999). 

Data limitations 

The estuaries assessed by Edgar et al. (1999) were selected on the basis that 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. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

References 

Edgar, G.J., Barrett, N.S. and Graddon, D.J. (1999). A Classification of Tasmanian 
Estuaries and Assessment of their Conservation Significance using Ecological and 
Physical Attributes, Population and Land Use. Technical Report Series. Number 2. 
Tasmanian Aquaculture & Fisheries Institute, Hobart, Tasmania. 231 pp. 

Estuaries biophysical classification 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Estuaries biophysical classification 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Biophysical classification of Tasmania’s estuaries. 

Input data 

� Estuaries biological regions, Tasmanian Aquaculture and Fisheries Institute 
(TAFI) (Edgar et al. 1999a; Edgar et al. 1999b) 

� Estuaries physical class, TAFI (Edgar et al. 1999a) 

Lineage 

A biophysical classification for estuaries was based on a physical classification 
described by Edgar et al. (1999a), combined with amalgamated bioregions derived 
from Edgar et al. (1999b) for fish and benthic invertebrates. 

The physical classification differentiated estuaries on the basis of seasonal salinities, 
catchment run-off, tidal range, catchment and estuarine areas and presence of 
barriers to marine exchange.  The biological regions (Bass Strait Islands, East Coast, 
North Coast and South and West Coasts) depicted broad biogeographic distributions 
of estuarine fish species and macroinvertebrate assemblages. 

A physical (ES_PCLASS) (Table 1) and biological (ES_BCLASS) (Table 2) class was 
assigned to each of the estuary spatial units based on data from Edgar et al. (1999a). 

Table 1. Physical classes for estuaries (from Edgar et al. (1999a)). 
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Class code Physical class description 

1 Barred, low salinity estuary 

2 Small open estuaries 

3 Marine inlets and bays 

4 Hypersaline lagoons 

5 Large mesotidal river estuaries 

6 Mesotidal drowned river valley 

7 Microtidal drowned river valley 

8 Large open microtidal river estuary 

9 Barred river estuary 

 

Table 2. Biological classes for estuaries (from Edgar et al. (1999a)). 

Class code Biological class description 

1 Bass Strait island biogeographic type 

2 North coast biogeographic type 

3 East coast biogeographic type 

4 South and west coast biogeographic type 

These two classifications were combined in a matrix to give an overall biophysical 
classification for estuaries, with a total of 19 classes.  The biophysical classes were 
assigned to each of the estuary spatial units based on the rules described in Table 3 
(see below). 

Data limitations 

The biophysical classification inherits all the data limitations of the derivation 
processes and input data. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

References 

Edgar, G.J., Barrett, N.S. and Graddon, D.J. (1999a). A Classification of Tasmanian 
Estuaries and Assessment of their Conservation Significance using Ecological and 
Physical Attributes, Population and Land Use. Technical Report Series. Number 2. 
Tasmanian Aquaculture & Fisheries Institute, Hobart, Tasmania. 231 pp. 

Edgar, G.J., Barrett, N.S. and Last, P.R. (1999b). The distribution of 
macroinvertebrates and fishes in Tasmanian estuaries. Journal of Biogeography 26: 
1169-1189. 

Column heading ES_BPCLASS 

Type of data Categorical 

Number of classes 19 

Assigning values to ecosystem spatial units 

A biophysical class (e.g. Es1, Es2, Es3, etc.) was assigned to estuary spatial units 
using the rules in Table 3 (e.g. if the estuary is a barred, low salinity estuary and is 
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within the Bass Strait islands, than assign class Es1).  Note, only the combinations of 
physical and biological classes that had estuary membership were included. 

Table 3. Summary of biophysical classification rules for estuaries. 

Class code Physical class Biological region 

Es1 Barred, low salinity estuary Bass Strait Islands 

Es2 Barred, low salinity estuary East Coast 

Es3 Barred, low salinity estuary South and west coasts 

Es4 Small open estuaries Bass Strait Islands 

Es5 Small open estuaries North Coast 

Es6 Small open estuaries East Coast 

Es7 Small open estuaries South and west coasts 

Es8 Marine inlets and bays Bass Strait Islands 

Es9 Marine inlets and bays North Coast 

Es10 Marine inlets and bays East Coast 

Es11 Marine inlets and bays South and west coasts 

Es12 Hypersaline lagoons Bass Strait Islands 

Es13 Hypersaline lagoons East Coast 

Es14 Large mesotidal river estuaries North Coast 

Es15 Mesotidal drowned river valley (Tamar) North Coast 

Es16 Microtidal drowned river valley East Coast 

Es17 Microtidal drowned river valley South and west coasts 

Es18 Large open microtidal river estuary South and west coasts 

Es19 Barred river estuary (Wanderer) South and west coasts 

 

CFEV assessment framework input 

� Estuaries>Classification 

Estuaries naturalness 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Estuaries naturalness score 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description An index which rates the relative ‘naturalness’ or condition 
of estuaries based on a selection of input variables. 
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Input data 

� Estuaries human population density, Tasmanian Aquaculture and Fisheries 
Institute (TAFI) (Edgar et al. 1999) 

� Estuaries land tenure, TAFI (Edgar et al. 1999) 

Lineage 

The condition assessment and subsequently the generation on a Naturalness score 
(N-score) for estuary was largely based on work undertaken previously 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) (Figure 1). 

 

Figure 1. Flow-chart outlining data inputs from Edgar et al. (1999) and processes used 
in the condition assessment to derive Naturalness score (N-score). 

 

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. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

References 

Edgar, G.J., Barrett, N.S. and Graddon, D.J. (1999). A Classification of Tasmanian 
Estuaries and Assessment of their Conservation Significance using Ecological and 
Physical Attributes, Population and Land Use. Technical Report Series. Number 2. 
Tasmanian Aquaculture & Fisheries Institute, Hobart, Tasmania. 231 pp. 

Column heading ES_NSCORE 

Type of data Categorical but was further banded according to Table 1. 

Number of classes 5 (or 3 according to Table 1). 

Assigning values to ecosystem spatial units 
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An N-score (0.2 = poor condition, 0.4, 0.6, 0.8 or 1 = good condition) was assigned to 
estuary spatial units as ES_NSCORE according to data collected by Edgar et al. 
(199) and re-analysed by the CFEV program as described above. 

The estuaries spatial data layer has the naturalness data categorised according to 
Table 1.  The categorical data was used for reporting and mapping purposes. 

Table 1. Naturalness categories for estuaries. 

Category Min to max values 

Low 0 to 0.6 

Medium >0.6 to 0.85 

High >0.85 to 1 

 

CFEV assessment framework hierarchy 

� Estuaries>Statewide audit>Condition assessment 

Exotic fish impact 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Exotic fish impact 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description An index which rates the relative ‘nativeness’ of freshwater 
fish assemblages, which reflects the presence and relative 
biomass of exotic fish assemblages. 

Input data 

� CFEV Rivers spatial data 

� CFEV Waterbodies spatial data (valid and invalid) 

� Exotic fish biomass data, Freshwater Systems 

� Historical trout stocking data, Inland Fisheries Service (IFS) 

� Hydro infrastructure and discharge data (location), Hydro Tasmania 

� Land Information System Tasmania (LIST) 1: 250 000 Geology data, DPIW 

� LIST Waterfall data, DPIW 

� Regional Forest Agreement (RFA) fish database (updated for the CFEV 
Project), DPIW 

Lineage 

The exotic fish data was developed for rivers and waterbodies using two types of 
information: 
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� the distribution of exotic fish (probabilities of occurrence assigned to river and 
waterbody spatial units) 

� the relative biomass of exotic fish (based on the relationships shown in Figure 
1). 

Exotic fish distribution 

Data on exotic freshwater fish distribution was prepared using: 

� records of known locations with exotic fish prepared during the RFA (P. 
Davies & L. Cook, Freshwater Systems, unpublished data) and updated for 
the CFEV Project: 

- Salmo trutta (brown trout) 

- Oncorhynchus mykiss (rainbow trout) 

- Salvelinus fontinalis (brook trout) 

- Salmo salar (Atlantic salmon) 

- Perca fluviatilis (redfin perch) 

- Tinca tinca (tench) 

- Carassius auratus (goldfish) 

- Gambusia holbrookii (mosquito fish) 

- Cyprinus carpio (European carp) 

� records and input from a number of freshwater fish experts. 

The following rules for constructing the exotic fish distribution data provide no 
distinction between the various exotic fish species, noting that brown trout are by far 
the dominant species in terms of distribution and biomass.  The rules were based on 
characteristics associated with the distribution of salmonid fish and assume that all 
other exotic fish fall within that statewide distribution.  No account is taken of the 
elimination of fish species by pollutants (e.g. King River).  The exotic fish distribution 
data (present, low probability or absent) was assigned to river sections and 
waterbodies. 

1. Exotic fish are absent in (the following list may have some duplication): 

� the catchments of Port Davey and Bathurst Harbour 

� King Island (with the exception of those river sections upstream and 
downstream of those waterbodies listed as stocked in Table 1) 

� all river sections (and their associated waterbodies) upstream of the most 
downstream 100 m reach with a slope of 75% or greater 

� all river sections (and their associated waterbodies) upstream of all 
mapped waterfall features (whether they are named or not) (LIST waterfall 
data) 

� the river sections/waterbodies listed in Table 2. 

� other unnamed lakes on the Mersey map sheet as per map in (Sloane 
and French 1991).  Note: All waters upstream of the waters listed in this 
metadata are also trout free – whether connected by the drainage 
disconnected from the drainage. 

� Those waterbodies listed in Table 3. 

2. Exotic fish have a low probability of occurrence (and/or low abundance) in: 



32 

� river sections with fine substrates (sands, silts) or catchments dominated 
by such reaches (examples include the catchments of Crayfish Creek, 
Boobyalla River, Tomahawk River, Botanic Gardens Creek at Strahan).  
This occurs when slope is <10% and geology along the river section 
and/or in the immediate upstream catchment is predominantly (>50% by 
total channel length) one of the following types: undifferentiated 
Quaternary sediments (1:250 000 geology map Rcode 8493 ‘Q’), 
undifferentiated Cainozoic sediments (1:250 000 geology map Rcode 
8494 ‘TQ’) or sand, gravel and mud of alluvial, lacustrine and littoral origin 
(1:250 000 geology map Rcode 8499 ‘Qh’)? 

� in all catchments draining to the sea westwards from South-east Cape to 
Port Davey and from Port Davey to Cape Sorell 

3. Exotic fish are believed to be present, i.e. have a high probability of occurrence, 
in all other river sections where the above rules do not apply, except for selected 
known locations where they have been stocked upstream of natural barriers.  
These include: 

� all lakes in the central highlands to the east of and including Great Lake 

� Swan River upstream of Hardings Falls 

� Clarence Lagoon 

� all Hydro lakes, storages and infrastructure, and river sections upstream 
for which the above rules do not apply 

� artificial barriers such as all water storage lakes infrastructure and river 
sections upstream for which the above rules do not apply (e.g. Rileys 
Creek, Pet and Guide, etc.) as identified in Table 1. 

Table 1. Waterbodies known to have sustained trout populations established by 
stocking (IFS trout stocking data). 

WB_ID Waterbody name Unique Feature Identifier (UFI) (LIST) for 
those waterbodies not assessed by CFEV 

(e.g. farm dams, etc.) 

 Pet hyd004046581 

 Guide hyd004046579 

 Kara hyd004048543 

140 Talbots Lagoon  

 Rileys Creek hyd004916793 

 Companion Reservoir hyd004046580 

 Mikany hyd004676549 

144 Lake Gairdner  

166 Lake Mackenzie  

 Rushy hyd004129147 

131 Curries River Reservoir  

 Cascade hyd004214444 

 Frome hyd004214443 

 Monarch hyd004639583 

 Near Lake Leake hyd004923553 
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WB_ID Waterbody name Unique Feature Identifier (UFI) (LIST) for 
those waterbodies not assessed by CFEV 

(e.g. farm dams, etc.) 

1200 Craigbourne Dam  

1339 Big Lagoon  

1258 Lake Skinner  

 Edgar Levee Pond hyd005060875 

 Mossy Marsh hyd005004585 

 Wentworth dam hyd005009957 

 Dunnys dam hyd005009985 

 Weasel Plains dam hyd005287901 

 West Queen Dam 2 hyd004219156 

 West Queen Dam 1 hyd004219172 

 West Queen Dam 3 hyd004224338 

504 Lake Augusta  

902 Little Pine Lagoon  

638 Lake Selina  

1074 Clarence Lagoon  

1336 Hartz Lake  

1327 Lake Perry  

1328 Lake Osborne  

1258 Lake Skinner  

1230 Lake Belton  

1228 Lake Belcher  

1222 Lake Seal  

1229 Lake Dobson  

1224 Lake Fenton  

162 Dove Lake  

729 Junction Lakes  

650 Lake Meston  

152 Lake Youl  

622 Lake Myrtle  

557 Lake Bill  

148 Lake Lea  

995 Lake Beatrice  

1096 Lake Bantick  

619 Lake Botsford  

3 Cask Lake (King Island)  

201 Lake Chambers  
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WB_ID Waterbody name Unique Feature Identifier (UFI) (LIST) for 
those waterbodies not assessed by CFEV 

(e.g. farm dams, etc.) 

629 Lake Chipman  

527 Lake Dudley  

1101 Lake Garcia  

197 Lake Johnny  

836 Langdon Lagoon (Brook Trout)  

1098 Lake Ashwood  

1104 Little Bellinger  

562 Little Blue Lake  

1 Lake Wickham (King Island)  

723 Lake Mikany  

7 Pennys Lagoon (King Island)  

610 Plimsoll (Brook Trout)  

617 Rocky Lagoon  

628 Second Lagoon  

1258 Lake Skinner  

554 Tin Hut Lake  

1105 Big Jim Lake  

1130 Highland Waters  

1125 Lake Samuel  

1135 Tooms Lake  

939 Lake Leake  

1215 Lake Webster  

1217 Twisted Tarn  

1333 Lake Esperance  

1219 Lake Hayes  

1221 Lake Nicholls  

728 Lake Rolleston  

 Waratah Reservoir hyd005249767 

 Bischoff Reservoir hyd005249765 
hyd005152411 
hyd004739827 

 Waratah Ponds hyd005152405 
hyd005152406 
hyd005152407 

 

Table 2. Trout-free river sections and waterbodies. 
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WB_ID Site name Map name Downstream limit of 
trout-free river section 

Easting Northing 

 Unnamed tributary of Olive 
Lagoon 

Olive 446700 5354875 

 Johnsons Lagoon and 
headwaters 

Olive 447650 5350775 

 Unnamed stream, Skullbone 
Plains 

Ina 449100 5346525 

 Dyes Marsh and headwaters Bronte Ina 448400 5337500 

 Tibbs Plain Bronte 440225 5336775 

 Unnamed lagoon, Wentworth 
Hills 

D’Arcys 443525 5327400 

 Swan River tributary Henry St John 591400 5367900 

 Blue Tier Creek Colonels 562125 5337175 

 Parramores Creek Leake 563800 5342100 

 Tater Garden Creek – east Colonels 565100 5334050 

 Tater Garden Creek – west Colonels 565100 5334050 

 Snaky Creek Colonels 565100 5334050 

 Tullochgorum Creek Fingal 580500 5383100 

 St Pauls River St John Fingal 589450 5377500 

 Dukes River St John Fingal 589450 5377500 

 Lost Falls Creek Leake 573500 5344800 

 Cygnet River Snow 573075 5355200 

 Coghlans Creek Ross Leake 559500 5344100 

 Green Tier Creek Royalty Tooms 561700 5317500 

 Brodribb Creek Leake 568350 5342800 

 Rocka Rivulet Royalty Tooms 563600 5318800 

835 Lake Athena    

819 Lake Pallas    

770 Orion Lakes    

631 Chalice Lake    

773 Lake Merope    

786 Lake Eros    

765 Lake Artemis    

817 Lake Payanna    

652 Cloister Lagoon    

763 Ling Roth Lakes    

896 Lake Jackie    

 lake on tributary of Lake Jackie    
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to the north 

455 Lake Howe    

517 New Years Lake    

437 Lake Sidon    

408 Lake Thor    

371 George Howes Lake    

463 Lake Salome    

452 Lake Tyre    

510 Hunters lake    

805 Lake Norman    

 

Table 3. Trout-free waters within the Western Lakes – Central Plateau WHA area.  Note: 
All waters upstream of these waters are also trout free – whether connected by the 
drainage or free standing. 

WB_ID Name 

1024 Lake Sappho 

993 Rim Lake 

892 Lake Riengeena 

512 Lake Louisa 

520 Lake Adelaide 

 

Relative biomass 

Native fish diversity is known to decline with distance from the coast in Tasmanian 
streams (Davies 1989) and is associated with a dominance of brown trout in mid and 
upper catchment reaches.  Analysis of quantitative electro fishing survey data 
(including data derived by Davies (1989), and other unpublished data) from 84 
Tasmanian river sites confirmed that the proportion of native fish biomass in riverine 
fish assemblages decreases with distance from the sea (the tidal limit) (Figure 1). 
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(a)  

(b)  

Figure 1. Proportion of fish biomass as native species declines with distance from the 
sea (data re-analysed from Davies (1989) and P. Davies, Freshwater Systems, 
unpublished data) (a) scatter plot showing the input data and the relationship between 
the two variables (line represents a spline fit) (b) box plot showing the median values 
when data was grouped into four distance classes, based on expert analysis of the 
data. 

 

The exotic fish distribution was combined with biomass proportion information using 
a final set of rules for assigning an exotic fish index to river sections and waterbodies 
(given below).  The exotic fish condition index spans from 0 (high probability of exotic 
fish; proportion of fish biomass as native fish = approx. zero) through 0.04, 0.32, 0.65 
(high probability of exotic fish, proportion of fish biomass as native fish = 0.04, 0.32 
or 0.65, respectively) and 0.8 (low probability of exotic fish) to 1 (exotic fish absent). 
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The numbers used here are the medians of the proportion of fish assemblage 
biomass that is made up of native species (PBNAT) as shown in the box plot in 
Figure 1b. 

Data limitations 

The exotic fish impact data is highly derived and inherits all the data limitations of the 
derivation processes and input data. 

Date created September 2004 

Scale and coverage 1:25 000; Statewide 

References 

Davies, P.E. (1989). Relationships between habitat characteristics and population 
abundance for brown trout, Salmo trutta L. and blackfish, Gadopsis marmoratus 
Rich. in Tasmanian streams. Australian Journal of Marine and Freshwater Research 
40: 341-359. 

Sloane, R.D. and French, G.C. (1991). Trout Fishery Management Plan Western 
Lakes - Central Plateau Tasmanian World Heritage Area.  Unpublished report to the 
Parks and Wildlife Service, Tasmania. 

Column heading RS_EXOTICF, WB_EXOTICF 

Type of data Categorical 

Number of classes 6 

Assigning values to ecosystem spatial units 

River sections (RS_EXOTICF) and waterbodies (WB_EXOTICF) 

An index, based on the proportion of the fish assemblage biomass that consists of 
native fish species was assigned to river sections and waterbodies using the 
following rules.  Probabilities of the presence of exotic fish described in rules above.  
The distance the spatial units were from the sea (upstream point of the estuary) was 
calculated using the drainage network numbering system and cumulative river 
section lengths. 

1. If exotic fish probability = absent, assign score = 1 else 

2. If exotic fish probability = low, assign score = 0.8 else 

3. If exotic fish probability = present, then: 

a. if distance of river section or waterbody is 0-20 km from sea, then 
assign score = 0.65 else 

b. if distance of river section or waterbody is 21-40 km from sea, then 
assign score = 0.32 else 

c. if distance of river section or waterbody is 41-60 km from sea, then 
assign score = 0.04 else 

d. if distance of river section or waterbody is >60 km from sea, then 
assign score = 0 

CFEV assessment framework hierarchy 

� Rivers>Condition assessment>Naturalness score (RS_NSCORE)>Biological 
condition (RS_BIOL) 

� Waterbodies>Condition assessment>Naturalness score 
(WB_NSCORE)>Native fish condition (WB_FISHCON) 
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Flow change 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Flow change sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the flow change of rivers according to 
flow variability, abstraction and regulation. 

Input data 

� CFEV Abstraction index (rivers) attribute data 

� CFEV Flow variability index (rivers) attribute data 

� CFEV Regulation index (rivers) attribute data 

Lineage 

Flow change was established as a sub-index that was derived with an expert rule 
system (see ‘Assigning values to ecosystem spatial units’ below).  Information on 
expert rules systems can be found in Appendix 3 of the CFEV Project Technical 
Report. The input variables were flow variability, the abstraction index and the 
regulation index.  The order of weighting for each of the input variables was 
abstraction index < regulation index < flow variability. 

The method for assigning a flow change sub-index score to the river spatial units is 
provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_FLOW 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A flow change sub-index score (0 = poor condition – 1 = good condition) was 
assigned to river spatial units as RS_FLOW using the expert rule system shown as a 
definition table in Table 1 (e.g. if the river section has a HIGH score for regulation 
index, LOW score for abstraction index and a HIGH score for flow variability, then 
assign a score of 0.3).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 1. Expert rules system definition table for the flow change sub-index for rivers. 
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Regulation index 
(RS_REGI) 

Abstraction 
index 

(RS_ABSTI) 

Flow variability 
(RS_FLOVI) 

Flow change 
score 

(RS_FLOW) 

H H H 1 

H H L 0.2 

H L H 0.4 

L H H 0.3 

H L L 0.1 

L H L 0.5 

L L H 0.2 

L L L 0 

 

The rivers spatial data layer has the continuous flow change sub-index data 
categorised according to Table 2.  The categorical data was used for reporting and 
mapping purposes. 

Table 2. Flow change sub-index categories for rivers. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness 
(RS_NSCORE)>Geomorphic condition 

Flow variability index 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Flow variability index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description The degree of change in flow regime variability as a result 
of human flow manipulation at major regulatory structures. 

Input data 

� CFEV Mean Annual Run-off (MAR) 
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� CFEV Rivers spatial data 

� CFEV Waterbodies spatial data 

� Hydro infrastructure and discharge data (volume, location, operational regime 
(e.g. Hydro peaking, etc.), Hydro Tasmania 

Lineage 

An index of change in flow variability can only be estimated based on the scales of 
major change in flow regime known to be associated with large storages, especially 
Hydro dams and power stations (e.g. (Davies et al. 1999)). 

The flow variability index was calculated using the CFEV river spatial data layer, 
current and natural MAR, the CFEV waterbodies spatial data layer and the wetlands 
spatial data layer. 

Waterbodies such as Hydro storages, irrigation/town water supplies, etc. (listed in 
Appendix 14 of the CFEV Project Technical Report) were rated according to the 
following categories using expert knowledge (Peter Davies, Freshwater Systems and 
Mick Howland, Hydro Tasmania): 

0 No change to flow variability (i.e. no dam/structure present, unmodified 
waterbodies) 

0.3 Low level of variability at seasonal to annual scales (e.g. irrigation storages, 
weirs, etc.) 

0.6 Moderate to high variability at daily to seasonal scales (e.g. headwater 
storages, some run of river storages) 

1 Very high variability at monthly to hourly scales (e.g. hydro peaking power 
stations). 

These scores (listed for waterbodies in Appendix 14 of the CFEV Project Technical 
Report) are designed to reflect the nature of variability in flow releases from the 
artificial waterbodies (by contrast, the abstraction and regulation indices reflect 
changes in the quantity and degree of regulation of flow in the drainage).  
Waterbodies not listed in Appendix 14 were considered natural and rated as 0 for 
flow variability. 

The flow variability rating only describes the influence of major infrastructure on 
variability, and many river sections will have varying degrees of flow abstraction and 
regulation, i.e. may have reduced (or enhanced) base/flood flows (this is reflected in 
the abstraction and regulation indices) without corresponding flow variability scores.  
For reservoirs used for irrigation/water supply, the rating is 0.3, with some larger 
storages rated 0.6.  Hydro storages have been rated 0.6 or 1, based on knowledge of 
their release strategies.  Different ratings have been assigned for relevant Hydro 
storages to the river section receiving power station discharge and to that 
immediately downstream of the storage dam(s). 

The calculation of the flow variability index for each river section (RS_FLOVI) was 
based on the presence and initial rating of upstream storages.  The indices were 
altered (reduced in severity) with each river section downstream.  The specific rules 
for assigning the index to river sections are given below. 

Data limitations 

The flow variability index inherits all the data limitations of the derivation processes 
and input data. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 
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References 

Davies, P.E., Cook, L.S.J. and McKenny, C.E.A. (1999). The influence of changes in 
flow regime on aquatic biota and habitat downstream of the Hydro-electric dams and 
power station in Tasmania. Hydro Technical Report Project No. 95/034. Hobart, 128 
pp. 

Column heading RS_FLOVI 

Type of data Continuous but also exists in a categorical format (see 
Table 1). 

Number of classes 4 

Assigning values to ecosystem spatial units 

Each river section was assigned a flow variability index score (RS_FLOVI) according 
to the following rules: 

1. Is the river section immediately downstream of an artificial waterbody 
(WB_ARTIF = 0) or associated downstream canal/pipe (listed in Appendix 14 
of the CFEV Project Technical Report) (RS_PIPE =1)? 

Yes: Assign score to that river section.  Note that there may be up to two 
different downstream paths (natural and normal) as per drainage flow 
regimes, and hence there can be two flow variability scores associated with 
each storage.  If there is more than one value given, then the maximum value 
is taken. 

 Scores were separately applied to river sections immediately downstream of 
dam structures as well as river sections immediately downstream of any 
canal/pipe which serves to discharge water from that waterbody (and the 
canal/pipe’s associated infrastructure e.g. power station). 

 No: Assign score of 0. 

2. Using the river sections that were assigned values in Step 1 as starting 
points, dilute the flow variability scores downstream (using a MAR-weighted 
average) as per the equation below.  Typically, as MAR increases 
downstream, the score decreases until a minimum value close to 0 is 
reached.  Note, that the downstream accumulation stops at any waterbody, 
and re-starts downstream of that waterbody with the flow variability rating 
relevant to that waterbody. 

 

 Where: 

RS_FLOVI = Accumulated flow variability index for the river section 

FLOVI(initial) (1Ln) = Initial flow variability rating of the upstream river 
sections (set as per upstream storage) 

RS_ACNMMAR (1..n) = Accumulated current MAR value of the upstream 
river sections 

FLOVI(initial) =Initial flow variability for the river section 

RS_ACNMMAR = Accumulated current MAR value for the river section 

The final value of the flow variability index was assigned to the river sections as the 
inverse of the above score, i.e. 1 = high condition, with no change in natural flow 
variability, and 0 = low condition with maximum change in flow variability. 
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The river spatial data layer had the continuous flow variability data categorised 
according to Table 1.  The categorical data was used for reporting and mapping 
purposes. 

Table 1. Flow variability categories for rivers. 

Category Min to max values 

1 0 to <0.1 

2 0.1 to <0.5 

3 0.5 to <1 

4 1 

 

CFEV assessment framework input 

� Rivers> Condition assessment>Naturalness score 
(RS_NSCORE)>Geomorphic condition (RS_GEOM)>Flow change 
(RS_FLOW) 

� Rivers> Condition assessment>Naturalness score (RS_NSCORE)>Biological 
condition (RS_BIOL)>Macroinvertebrate condition (RS_BUGCO) 

Fluvial geomorphic mosaics 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Fluvial geomorphic mosaics 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Kathryn Jerie and Ian Houshold, Earth Science Section, 
Resource Management and Conservation Division, 
Department of Primary Industries and Water (DPIW) 

Description Fluvial geomorphic regionalisation for Tasmania 

Input data 

� Environmental Domain Analysis, Earth Science Section, DPIW 

Lineage 

Fluvial geomorphic landscape mosaics were generated for the state using a 
methodology primarily based on the river Environmental Domain Analysis (EDA) from 
Jerie et al. (2003).  The EDA is a spatially constrained multivariate analysis that was 
used to identify areas where similar controls on river behaviour exist.  The data used 
in this analysis related to topography, geology, climate and history of geomorphic 
processes, which were mapped on a 200 m grid of the state.  The EDA produced 
very small areas, which were classified into 489 environmental domains.  These 
domains were further aggregated into 92 mosaics, whereby boundaries were drawn 
around visible mosaics of river environmental domains using a GIS.  The method for 
assigning the mosaic classes to the spatial units is provided below. 

Data limitations 
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Lack of availability of some data sets (e.g. vegetation, presence of raised surfaces 
and fine scale faulting) which were therefore not used in the EDA (see Jerie and 
Houshold (2003) for further details). 

Date created November 2003 

Scale and coverage 1:25 000; Statewide 

References 

Jerie, K. and Houshold, I. (2003). Report on the project to identify river landscapes 
for the Conservation of Freshwater Ecosystem Values project. Department of 
Primary Industries, Water & Environment, Hobart. 4 pp. 

Jerie, K., Houshold, I. and Peters, D. (2003). Tasmania's river geomorphology: 
stream character and regional analysis. Volumes 1 and 2. Department of Primary 
Industries, Water & Environment, Hobart, Tasmania. 

Other comments 

The development of the fluvial geomorphic mosaics was an important step in 
generating the fluvial geomorphic river types.  The scale at which the mosaics were 
mapped was deemed to be too fine for the purpose of the CFEV assessment. An 
aggregation of these mosaics was believed to be more suitable particularly as 
management of areas assessed using the fluvial geomorphic data is at a broader 
scale. 

Attribute data 

Title Fluvial geomorphic mosaics 

Column heading RS_MOSAIC, WB_MOSAIC, WL_MOSAIC 

Input data 

� CFEV Fluvial geomorphic mosaics spatial data (described above) 

Type of data Categorical 

Number of classes 92 

Assigning values to ecosystem spatial units 

The dominant fluvial geomorphic mosaic class (e.g. MO0, MO1, MO2, etc.) was 
assigned to river, waterbody and wetland spatial units as RS_MOSAIC, 
WB_MOSAIC and WL_MOSAIC, respectively. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Classification>Fluvial geomorphic river types 
(RS_TYPE) 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Geomorphic condition (RS_GEOM)>Geomorphic 
responsiveness (RS_GEOMRESP) 

� Waterbodies>Statewide audit>Classification>Physical classification 
(WB_PCLASS) 

� Wetlands>Statewide audit>Classification>Physical classification 
(WL_PCLASS)>Geomorphic responsiveness (WL_GEOMRESP) 
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Fluvial geomorphic river types 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Fluvial geomorphic river types 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Lois Koehnken - Technical Advice on Water 

 GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Fluvial geomorphic river typology for Tasmania. 

Input data 

� CFEV Fluvial geomorphic mosaics spatial data 

� CFEV Rivers spatial data 

� CFEV Stream order attribute data 

� Land Information System Tasmania (LIST) 1:100 000 catchment data layer, 
DPIW 

Lineage 

Koehnken (Technical Advice on Water, unpublished data) derived fluvial geomorphic 
river types from the fluvial geomorphic mosaics spatial data layer developed by Jerie 
& Houshold (2003).  A multivariate analysis was conducted which involved a 
classification and ordination of data on the sequence of geomorphic mosaics and 
stream orders traversed by the drainage from source to the sea.  This was conducted 
for a representative sample of the drainage for every major catchment.  It was 
believed that fluvial geomorphic river character was differentiated by the sequence 
and proportion of mosaic types, and stream order (the latter as a composite 
surrogate for channel size and discharge volume within a particular catchment 
context). 

The classification was then used to determine how similar these drainage sequences 
were to each other.  These rivers/catchments were grouped according to their 
similarity.  The output was then reviewed by fluvial geomorphologists and mapped. 

Details of the analysis used to identify fluvial geomorphic river types are provided 
below. 

Identifying drainage sequences 

The LIST 1:100 000 scale catchment layer was overlaid on the fluvial geomorphic 
mosaics data layer.  One hundred major catchment drainage sequences were 
identified, with 218 sub-catchments.  A programming script, Spinfx, was written to 
output the sequence of mosaic units for a single drainage sequence of the major 
catchment rivers from headwater to sea.  Each unit was identified by its mosaic name 
and length.  The total length for each mosaic type was calculated for each stream 
order within the sub-catchment sequences to provide a data set of total lengths of 
each mosaic x stream order combination for every sub-catchment representative 
river drainage sequence (Table 1 provides an example). 

Table 1. An example of a river sequence of geomorphic mosaics by stream order used 
as an input to derive a geomorphic river typology (G9) for the Brid River. 
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Mosaic type Stream 
order 

Stream length 
(km) 

Eastern granite hills and relict surfaces (MO8) 1 1.66 

Eastern granite hills and relict surfaces (MO8) 2 1.98 

Steep wet eastern granite hills and escarpments 
(MO77) 

2 2.45 

Steep wet eastern granite hills and escarpments 
(MO77) 

3 0.98 

Steep wet eastern granite hills and escarpments 
(MO77) 

4 4.15 

North eastern basins with granitic sediments (MO28) 4 0.11 

Steep wet eastern granite hills and escarpments 
(MO77) 

4 0.15 

North eastern basins with granitic sediments (MO28) 4 17.12 

North eastern basins with granitic sediments (MO28) 5 14.71 

Moderate slope Mathinna hills (MO26) 5 7.73 

North eastern Mathinna beds sedimentary basins 
(MO30) 

5 6.56 

North eastern coastal dunefields (MO29) 5 4.76 

It was also believed that differences in fluvial character between numerically adjacent 
stream orders were probably not substantial, and that first order streams were 
distinctly different from higher orders.  Therefore, the final data set consisted of a 
matrix of total length for each mosaic for each stream order combination for every 
river, using the following groupings of stream orders: 1, 2 & 3, 4 & 5, 6 & 7, 8 & 9.  
This resulted in a data set of 450 mosaic x stream order attributes for 218 river 
sequences. 

Classification and ordination analysis 

An Unweighted Paired Group Mean Averaging (UPGMA) classification and ordination 
analysis (Non-metric Multi-Dimensional Scaling (NMDS)) was conducted to classify 
the rivers using these data.  Both analyses were conducted by first deriving a 
Euclidean distance matrix for the set of rivers based on the standardised but 
untransformed lengths of each unique mosaic x stream order combination.  Both 
analyses were conducted using the PC-Ord package (McCune and Mefford 
1999)(McCune and Mefford, 1999), using a flexible beta value of -0.5.  For the 
UPGMA classification, an a priori maximum of 30 groups was set. 

The resulting classification dendrogram is provided to illustrate levels of similarity 
between groups (Figure 1).  Distinct regional groupings were apparent.  After the 
classification and manual inspection of the resultant river types, a further division of 
some groups was undertaken based on expert knowledge, using the following rules: 

2. The river types boundaries generally coincided with catchment boundaries, 
except in the following instances, where the catchments were sub-divided 
between regions: 

� Ouse: catchment split between east and west along western boundary 
of the Shannon River/Ouse River catchment 

� Coal: catchment split along main stem of river 

� South Esk: catchment split along main stem of river 
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� North Esk: catchment split along main stem of river 

� Derwent: catchment split along main stem of river 

� Huon: catchment split into upstream and downstream at confluence 
with Picton River 

� Gordon: catchment split along main stem of river 

� Arthur: catchment split into upstream and downstream river types at 
confluence with Lyons River. 

3. In addition to splitting large river catchments in the state into several river 
types, the main stems of several rivers were also treated as unique river 
types.  This is because the main stem itself reflects processes from the entire 
upstream catchment, and not just the river type in the local vicinity.  For 
example, the lower South Esk River reflects processes from river types G12, 
G13, G14, G16 and G17, even though it is forming the boundary between 
only G16 and G17.  In effect, the river types analysis group similar tributaries 
within large river catchments, with the main stem recognised as having 
different characteristics.  The rivers identified as unique river types include: 

� Coal River from south of Stonor to mouth; 

� South Esk: from Tamar estuary to confluence with Break O’Day River 

� North Esk: from confluence of South Esk to confluence with St 
Patrick’s River 

� Derwent: from Derwent estuary to confluence of Ouse 

� Huon: from estuary to confluence with Picton River 

� Gordon River from Macquarie Harbour to upper catchment (north 
bend upstream of Lake Gordon) 

� Arthur River from estuary to confluence of Lyons River 

This process resulted in 43 fluvial geomorphic river types.  The method for assigning 
the fluvial river types to the river sections is provided below 

Data limitations 

The comparison of the mosaic sequences from headwater to sea under represents 
the range of mosaics present in many catchments because it is based on one 
sequence incorporating one first order stream only. 

Date created November 2003 

Scale and coverage 1:25 000; Statewide 

References 

Jerie, K. and Houshold, I. (2003). Report on the project to identify river landscapes 
for the Conservation of Freshwater Ecosystem Values project. Department of 
Primary Industries, Water & Environment, Hobart. 4 pp. 

Jerie, K., Houshold, I. and Peters, D. (2003). Tasmania's river geomorphology: 
stream character and regional analysis. Volumes 1 and 2. Department of Primary 
Industries, Water & Environment, Hobart, Tasmania. 

McCune, B., and Mefford, M.J. (1999) PC-ORD.  Multivariate analysis of ecological 
data.  Version 4. Gleneden Beach, Oregon, USA: MjM Software Design. 
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Figure 1. UPGMA cluster analysis dendrogram of river sequence mosaic and stream order data for 218 drainage sequences from all major 
catchments and sub-catchments in Tasmania (including the major Furneaux islands) (y axis shows the measure of similarity and the x axis the 
site codes). 
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Attribute data 

Title Fluvial geomorphic river types 

Column heading RS_TYPE 

Input data 

� CFEV Fluvial geomorphic river types spatial data (described above) 

Type of data Categorical 

Number of classes 43 

Assigning values to ecosystem spatial units 

The dominant geomorphic river type (e.g. G1, G2, G3, etc.) was assigned to each of 
the river sections as RS_TYPE. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Classification 

Frog assemblages 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Frog assemblages 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator John Ashworth 

 GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Distribution of frog assemblages in Tasmania. 

Input data 

� Geo Temporal Species Point Observations Tasmania (GTSpot) database, 
Department of Primary Industries, Water and Environment 

Lineage 

Frog assemblage distributions were determined using expert knowledge.  Tasmanian 
frog experts attended a workshop to discuss what frog assemblages occurred in the 
state and their distribution.  Distribution maps for individual frog species, generated 
from the GTSpot database (DPIWE 2003) were used to assist in deciding where 
assemblage boundaries were to be located.  Knowledge of previous known locations 
was also used as a guide to pre-European distribution.  Logical boundaries were 
hand-drawn and digitised to develop a data layer for frog assemblages.  The method 
for assigning frog assemblage classes to the waterbody and wetland spatial units is 
provided below. 

Data limitations 

Hand-assigned boundaries (see Lineage) 

Date created November 2004 

Scale and coverage Undefined; Statewide 
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References 

DPIWE (2003). Geo Temporal Species Point Observations of Tasmania (GTSpot). 
Department of Primary Industries, Water and Environment. 
http://www.gisparks.tas.gov.au/explorer/ValueReports/ValueRequest.html 

Attribute data 

Title Frog assemblage regions 

Column heading WB_FROGS, WL_FROGS 

Input data 

� CFEV Frog assemblage spatial data (described above) 

Type of data Categorical 

Number of classes 19 

Assigning values to ecosystem spatial units 

The dominant frog assemblage class (e.g. F1, F2, F3, etc.) was assigned to each of 
the waterbody and wetland spatial units as WB_FROGS and WL_FROGS, 
respectively. 

CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Classification 

� Wetlands>Statewide audit>Classification 

Geomorphic responsiveness 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Geomorphic responsiveness 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Susceptibility of particular fluvial geomorphic mosaics to 
change/impacts. 

Input data 

� CFEV Fluvial geomorphic mosaics spatial data 

Lineage 

The geomorphic responsiveness data layer was a product of grouping the fluvial 
geomorphic mosaics into three broad classes, based on its susceptibility to change: 

1 Highly responsive – An alluvial or fine sediment system.  Responsiveness of 
channel form to anthropogenic changes in flow and/or sediment regime is high. 

0.5 Moderately responsive – A system of sedimentary character intermediate 
between fine and coarse.  Responsiveness of channel form to anthropogenic 
changes in flow and/or sediment regime is moderate. 
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0 Unresponsive – A coarse or bedrock controlled and dominated surface water 
system.  Responsiveness of channel form to anthropogenic changes in flow 
and/or sediment regime is low. 

The assignment of a geomorphic responsiveness class to each of the mosaics was 
undertaken by expert geomorphologists (Table 1). 

Table 1. Fluvial geomorphic responsiveness class code for each geomorphic mosaic. 

Mosaic 
class code 

Fluvial geomorphic mosaic Geomorphic 
responsiveness 

class code 

MO1 Central and eastern dolerite plateaus 0 

MO2 Central East alluvial basins 0.5 

MO3 Central Plateau glacial till and outwash plains 0.5 

MO4 Dissected north-west granite 0.5 

MO5 Dry, low slope eastern granite hills 0.5 

MO6 Eastern dolerite rolling hills 0 

MO7 Eastern granite hills and coastal sediments 1 

MO8 Eastern granite hills and relict surfaces 1 

MO9 Eastern Tiers basalt flats 0.5 

MO10 Eldon strike ridges 0 

MO11 Finely dissected northern surface and coastal sediments. 0.5 

MO12 Finely dissected north eastern surface on Mathinna, 
Parmeener and basalt 

0.5 

MO13 Finely dissected western granite relict surfaces. 1 

MO14 Glacially dissected dolerite and Parmeener plateau 0 

MO15 Glacially dissected quartzite plateau 0 

MO16 Glaciated dolerite and Parmeener peaks 0 

MO17 Glaciated dolerite valleys 0 

MO18 Glaciated quartzite peaks 0 

MO19 Glaciated quartzite valleys. 0 

MO20 High altitude dolerite plateau 0 

MO21 Inland slopes 0.5 

MO22 Lower Derwent 0 

MO23 Lower Huon 0 

MO24 Moderate rainfall northern dolerite and Parmeener hills 0.5 

MO25 Moderate slope eastern granite hills 0.5 

MO26 Moderate slope Mathinna hills 0.5 

MO27 North east volcano-sedimentary hills 0.5 

MO28 North eastern basins with granitic sediments 1 

MO29 North eastern coastal dunefields 1 

MO30 North eastern Mathinna beds sedimentary basins 0.5 
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Mosaic 
class code 

Fluvial geomorphic mosaic Geomorphic 
responsiveness 

class code 

MO31 North-east alluvial basins 0.5 

MO32 North-east ultramafics 0 

MO33 Northern calcarenite karst 1 

MO34 Northern high relief karst 0.5 

MO35 Northern karst basins 0.5 

MO36 Northern Midlands Tertiary Basin 1 

MO37 Northern quartzite gorges 0 

MO38 Northern quartzite ridges, hills and valleys 0 

MO39 Northern relict surfaces 1 

MO40 Northern rolling basalt hills and alluvial basins 0.5 

MO41 Northern steep quartzite ridges and scree. 0 

MO42 Northern Tertiary basins and coastal sediments 1 

MO43 Northern valleys 0 

MO44 North-west dissected escarpments 0 

MO45 North-west hills, coastal sands and remnant surfaces 1 

MO46 North-west moderate relief karst 0.5 

MO47 North-west Rolling Hills 0.5 

MO48 North-western dissected surface on Precambrian folded 
sediments 

0.5 

MO49 North-western granite hills 0.5 

MO50 North-western granite valley 0.5 

MO51 North-western karst basins and plains 1 

MO52 North-western valleys on Precambrian folded sediments 0.5 

MO53 South east rolling hills and coastal sands 1 

MO54 South Eastern coastal slopes 0 

MO55 South eastern dolerite dry hills and basins 0 

MO56 South Eastern karst  basins 0.5 

MO57 South western complex karst valleys 0.5 

MO91 South-eastern complex karst valleys 0.5 

MO92 South-eastern glacio-karst 0.5 

MO58 South-eastern high relief karst 0 

MO59 South-eastern karst basins, rolling 0.5 

MO60 Southern Midlands foothills and drainage divides 0.5 

MO61 Southern Midlands foothills and valleys 0.5 

MO62 Southern Midlands Tertiary basin 0.5 

MO63 South-west alluvial basins 0.5 
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Mosaic 
class code 

Fluvial geomorphic mosaic Geomorphic 
responsiveness 

class code 

MO64 South-west karst basins, flat 0.5 

MO65 South-west quartzite ridges hills and valleys 0.5 

MO66 South-west quartzite strike ridges, valleys and gorges 0.5 

MO67 South-western dissected relict surface on carbonate 0.5 

MO68 South-western glacial till and outwash plains 1 

MO90 South-western glacio-karst 0.5 

MO69 South-western karst basins, rolling 0.5 

MO70 South-western quartzite valleys 0 

MO71 South-western steep ridges hills and valleys on low grade 
metasediments. 

0 

MO89 South-western volcano-sedimentary and soft Precambrian 
hills and valleys 

0.5 

MO72 Steep and dry eastern granite hills and escarpments 0 

MO73 Steep dissected eastern escarpment 0 

MO74 Steep dolerite scree 0 

MO75 Steep north-western granite 0 

MO76 Steep western Midlands escarpments 0 

MO77 Steep wet eastern granite hills and escarpments 0 

MO78 Steep, climatically extreme Mathinna hills 1 

MO79 Steep, moderate rainfall Mathinna ridges and escarpments 0.5 

MO80 Steep, wet Mathinna hills and escarpments 0.5 

MO81 Strongly glaciated plateau 0 

MO82 Tamar slopes 0.5 

MO83 Western coastal sediments, terraces and remnant surfaces 1 

MO84 Western dissected surfaces 0 

MO85 Western mafic and ultramafic 0.5 

MO86 Western relict surfaces 0.5 

MO87 Western Tasmanian terrace sequences on Tertiary 
sediments 

0.5 

MO88 Western Tiers basins and fans 0.5 

 

Data limitations 

As per fluvial geomorphic mosaics. 

Date created August 2004 

Scale and coverage 1:25 000; Statewide 



54 

Attribute data 

Title Geomorphic responsiveness 

Column heading RS_GEOMRESP, WL_GEOMRESP 

Input data 

� CFEV Geomorphic responsiveness spatial data (described above) 

Type of data Categorical 

Number of classes 3 

Assigning values to ecosystem spatial units 

The dominant fluvial geomorphic responsiveness class (0, 0.5 or 1) was assigned to 
river and wetland spatial units as RS_GEOMRESP and WL_GEOMRESP, 
respectively. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Geomorphic condition (RS_GEOM) 

� Wetlands>Statewide audit>Classification>Physical classification 
(WL_PCLASS) 

Groundwater Dependent Ecosystems 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Groundwater Dependent Ecosystems (GDEs) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Earth Science Section, Resource Management and 
Conservation Division, Department of Primary Industries 
and Water 

Description Point locations of GDEs in Tasmania 

Input data 

� Various scientific studies (see References) 

Lineage 

The GDEs point data layer was modified from a selection of known locations of 
freshwater-dependent ecosystems highly dependent on groundwater which were 
nominated by a variety of experts in the fields of earth science, botany and zoology. 

In many instances, certain identified types of GDEs were addressed through the 
CFEV assessment of other ecosystem types (e.g. vegetation types, such as alkaline 
pans and sedge rush wetlands being considered in the wetlands assessment).  A 
GDE data layer was created using points to represent the locations of GDE types not 
being picked up by other assessments. The point localities cover the following 
classes of GDEs (assigned as GDE_TYPE to the point data in the GDE spatial data 
set): 
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� Cold springs (karstic) – springs (often at cave entrances) where water 
temperature is unaffected by geothermal heating. 

� Mound springs – a tufa-depositing spring where the calcareous material is 
deposited by groundwater under pressure to produce a raised mound or 
hillock. 

� Sub-surface streams in talus and colluvium. 

� Tufa-depositing springs – spring where calcareous material (tufa) has been 
deposited by groundwater. 

� Warm springs – springs where the water temperature has been raised 
through geothermal heating. 

Many of the springs mapped as point localities are cave entrances.  In the interests 
of cave conservation and public safety, this information was considered sensitive and 
as such, the easting and northing data associated with this data was generalised so 
the exact location is not disclosed. 

Data limitations 

Not a comprehensive inventory of all GDEs.  Only lists those known by experts and 
only includes those GDEs not considered to be assessed within other ecosystem 
themes.  For a full list of known GDEs identified by the experts, see Eberhard (2004). 

Date created January 2004 

Scale and coverage 1:25 000; Statewide 
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Hydrological regions 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Hydrological regions 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Hydrological regions of Tasmania 

Input data 

� Hydrological data from Hughes (1987) 

Lineage 

Hydrological regions for Tasmania were adapted from a statewide hydrological 
analysis conducted by Hughes (1987).  Annual flow records, monthly flow records, 
peak and low flow records were used to develop a hydrological classification for 77 
Tasmanian rivers (Hughes 1987), shown as groupings in  Figure 1 and Table 1.  
From this classification, a map was produced to identify broad hydrological regions 
within Tasmania by drawing boundaries between sites in the groups identified by 
Hughes (Figure 2).  This included defining a gradational boundary between a Group 
4 dominated region in the north-west, and the central-north and north-eastern region 
dominated by Hughes’ Group 1 streams.  Boundaries were based on approximately 
1:100 000 scale catchments with the exception of the midlands region.  Descriptions 
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of the character of the regions are provided in Table 2 and a method for assigning 
the hydrological class to the river section is provided below. 

 

 

Figure 1. Map of Tasmania, showing 4 hydrological groups taken from Hughes (1987). 

 

Table 1. Groupings of rivers classified by Hughes (1987). 

Group 1 Group 2 Group 3 Group 4 

Andersons Creek Apsley River Arm River Arthur River 

Brown River Birralee Creek Davey River Black River 

Cam River Carlton River Derwent River Brid River 

Claytons Rivulet Clyde River Esperance River Duck River 

Don River Coal River Forth River Emu River 

Gawler River Dulverton Creek Franklin River Flowerdale River 

George River Iron Creek Hellyer River Inglis River 
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Group 1 Group 2 Group 3 Group 4 

Great Musselroe 
River 

Jordan River Henty River Level River 

Lake River Little Swanport River Huon River Loudwater River 

Meredith River Maclaines Creek King River Meander River 

Mersey River Orielton Rivulet Meander River Mountain River 

Montague River Prosser River Nive River North Esk River 

North West Bay River Swan River Pieman River Pet River 

Pipers River  Que River Ringarooma River 

Rubicon River  Florentine River South Esk River 

Seabrook Creek  Tyenna River Sulphur Creek 

Snug River  Whyte River  

South Esk River  Gordon River  

South Pats River  Franklin River  

Supply River  Pine Tree Rivulet  

Tomahawk River    

Meander River    
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Figure 2. Map of hydrological regions derived from Hughes (1987). 
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Table 2. Description of the hydrological character of rivers in the CFEV hydrological regions. 

Class 
code 

Mean 
Annual 
Run-off 

Low 
flow 

run-off 

Co-efficient 
of variance 
for annual 

flows 

Skew 
annual 
flows 

Co-
efficient of 
variance 

for 
monthly 

flows 

Peak 
run-off 

Peak flow 
variability 

Description Hughes (1987) 
classification 

H1 Medium Medium Medium High High Medium Medium Streams intermediate in magnitude 
and variability of annual, monthly and 
peak flows, with a skewed annual 
flow distribution. 

Mainly Group 1, 
some Group 4 

H2 Lowest Low High High High Medium High The state’s driest, most variable 
stream systems; medium and highly 
skewed annual flows; highly variable 
peak and low flows and strong 
seasonality. 

Group 2 

H3 Highest High Low Medium Low High Low The state’s most perennial, high 
volume and least variable streams (in 
annual and monthly flows).  High 
base flows; High peak run-off with 
relatively low variability. 

Group 3 

H4 High High Low Low High Medium Low As for Region 3, but with high 
variability in monthly of annual, 
monthly and peak flows, with a 
skewed flows and lower annual and 
peak run-off. 

Mainly Group 4, 
some Group 1 
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Data limitations 

Hand-drawn boundaries. 

Date created April 2004 

Scale and coverage 1:100 000; Statewide 

References 

Hughes, J.M.R. (1987). Hydrological characteristics and classification of Tasmania 
rivers. Department of Geography, University of Tasmania, Hobart. 36 pp. 

Attribute data 

Title Hydrological regions 

Column heading RS_HYDROL 

Input data 

� CFEV Hydrological regions spatial data (described above) 

Number of classes 4 

Type of data Categorical 

Assigning values to ecosystem spatial units 

The dominant hydrological region (e.g. H1, H2, H3, etc.) was assigned to the river 
sections as RS_HYDROL. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Classification 

Impacts adjacent to saltmarshes 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Impacts adjacent to saltmarshes sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative condition of saltmarshes 
according to impacts (i.e. land disturbance, stock grazing, 
drainage disturbance and lack of or poor vegetation) 
surrounding the saltmarsh. 

Input data 

� CFEV Land disturbance adjacent to saltmarshes sub-index attribute data 

� CFEV Grazing adjacent to saltmarshes attribute data 

� CFEV Drainage disturbance adjacent to saltmarshes attribute data 

� CFEV Saltmarsh adjacent vegetation sub-index attribute data 
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Lineage 

An analysis of impacts adjacent to saltmarshes was undertaken using an expert rule 
system (see ‘Assigning values to ecosystem spatial units’ below).  Information on 
expert rules systems can be found in Appendix 3 of the CFEV Project Technical 
Report.  Inputs to this expert rule system were land disturbance adjacent (calculated 
using an expert rule system), grazing adjacent, drainage disturbance adjacent and 
adjacent vegetation (calculated using an expert rule system).  The impacts not 
calculated using an expert rules system were assessed by inspecting aerial 
photographs and were scored between 0 (disturbed) and 1 (pristine) according to the 
details in Table 1. 

Table 1. Summary of input variables assessed using aerial photographs for impacts 
adjacent to saltmarshes condition variable. Scores indicate condition, (0 - degraded, 1 
- pristine). 

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.  

Drainage 
disturbance 

1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Presence/extent of drainage channels, 
realignment of natural drainage. 

Of the impacts assessed for the adjacent impacts to the saltmarsh sub-index, 
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 saltmarshes 
condition variable was used in the overall saltmarsh N-score expert rule system, 
along with the impacts within saltmarshes variable. 

The method for assigning an impacts adjacent to saltmarshes sub-index score to the 
saltmarsh spatial units is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading SM_IMADJ 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An impacts adjacent to saltmarshes sub-index score (0 = poor condition – 1 = good 
condition) was assigned to saltmarsh spatial units as SM_IMADJ using the expert 
rule system shown as a definition table in Table 2 (e.g. if the saltmarsh has a HIGH 
score for adjacent drainage, HIGH score for adjacent grazing, HIGH score for 
adjacent land disturbance and a LOW score for adjacent vegetation condition, then 
assign a score of 0.8).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 
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Table 2. Expert rules system definition table for the impacts adjacent to saltmarshes 
sub-index for saltmarshes. 

Drainage 
disturbance 

adjacent 
(SM_DRADJ) 

Grazing 
adjacent 

(SM_GRADJ) 

Land 
disturbance 

adjacent 
(SM_LDADJ) 

Vegetation 
adjacent 

(SM_VGADJ) 

Impacts adjacent 
to saltmarshes 

score 
(SM_IMADJ) 

H H H H 1 

H H H L 0.8 

H H L H 0.8 

H H L L 0.6 

H L H H 0.9 

H L H L 0.7 

H L L H 0.7 

H L L L 0.5 

L H H H 0.5 

L H H L 0.3 

L H L H 0.3 

L H L L 0.1 

L L H H 0.4 

L L H L 0.2 

L L L H 0.2 

L L L L 0 

 

The saltmarsh spatial data layer has the continuous impacts adjacent to saltmarshes 
sub-index data categorised according to Table 3.  The categorical data was used for 
reporting and mapping purposes. 

Table 3. Impacts adjacent saltmarshes sub-index categories for saltmarshes. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.8 

3 0.8 to 1 

 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness 
(SM_NSCORE) 

Impacts within saltmarshes 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 
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Attribute data 

Title Impacts within saltmarshes sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative condition of saltmarshes 
according to impacts (i.e. land disturbance, stock grazing 
and drainage disturbance) within the saltmarsh. 

Input data 

� CFEV Land disturbance within saltmarshes sub-index attribute data 

� CFEV Grazing within saltmarshes attribute data 

� CFEV Drainage disturbance within saltmarshes attribute data 

Lineage 

A condition score reflecting the impacts within saltmarshes was established using an 
expert rule system (see ‘Assigning values to ecosystem spatial units’ below).  
Information on expert rules systems can be found in Appendix 3 of the CFEV Project 
Technical Report.  The inputs to the expert rule system were variables describing 
land disturbance (calculated using an expert rules system), drainage disturbance and 
grazing within saltmarshes, weighted by experts in order of their influence, 
respectively.  The impacts within saltmarshes sub-index was one of two inputs into 
the overall saltmarsh N-score expert rule system; the other being impacts adjacent to 
saltmarshes. 

The impacts not calculated using an expert rules system were assessed by 
inspecting aerial photographs and were scored between 0 (disturbed) and 1 (pristine) 
according to the details in Table 1. 

Table 1. Summary of variables assessed using aerial photographs for impacts within 
saltmarshes condition variable.  Scores indicate condition, (0 - degraded, 1 - pristine). 

Variable Score 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.  

Drainage 
disturbance 

1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Presence/extent of drainage 
channels, realignment of natural 
drainage 

The method for assigning an impacts within saltmarshes sub-index score to the 
saltmarsh spatial units is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading SM_IMWIN 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 3 

Assigning values to ecosystem spatial units 
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An impacts within saltmarshes sub-index score (0 = poor condition – 1 = good 
condition) was assigned to saltmarsh spatial units as SM_IMWIN using the expert 
rule system shown as a definition table in Table 2 (e.g. if the saltmarsh has a HIGH 
score for land disturbance within the saltmarsh, LOW score for grazing within and 
HIGH score for drainage disturbance within the saltmarsh, then assign a score of 
0.6).  Using fuzzy logic enables input data and output results to be continuous rather 
than categorical as implied here (i.e. inputs and output data can range on a 
continuous scale between 0 and 1, and the process of executing the expert rule 
system will determine its membership as being HIGH or LOW) (refer to Appendix 3 
of the CFEV Project Technical Report for more information on expert rules systems). 

Table 2. Expert rules system definition table for the impacts within saltmarshes sub-
index for saltmarshes. 

Land disturbance 
within 

(SM_LDWIN) 

Grazing within  
(SM_GRWIN) 

Drainage 
disturbance within 

(SM_DRWIN) 

Impacts within 
saltmarshes score 

(SM_IMWIN) 

H H H 1 

H H L 0.5 

H L H 0.6 

H L L 0.4 

L H H 0.2 

L H L 0.1 

L L H 0.15 

L L L 0 

 

The saltmarsh spatial data layer has the continuous impacts within saltmarshes sub-
index data categorised according to Table 3.  The categorical data was used for 
reporting and mapping purposes. 

Table 3. Impacts within saltmarshes sub-index categories for saltmarshes. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.8 

3 0.8 to 1 

 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness 
(SM_NSCORE) 

Important biophysical class 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title  Important biophysical classes 
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Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Rod Knight, GIS Services 

Description A list of biophysical classes which initiated the selection of 
every spatial unit (using the spatial selection algorithm) 
within each ecosystem theme. 

Input data 

� CFEV Classification attribute data for each ecosystem theme 

� CFEV Naturalness attribute data for each ecosystem theme 

� CFEV Estuaries spatial data 

� CFEV Karst spatial data 

� CFEV Rivers spatial data 

� CFEV Saltmarshes spatial data 

� CFEV Waterbodies spatial data 

� CFEV Wetlands spatial data 

Lineage 

For every spatial unit in each of the ecosystem themes, an important biophysical 
class was identified as the biophysical class (or value) of which the spatial unit is 
considered to be most representative.  It is the class that is the main driver for the 
selection and conservation ranking of the spatial unit in the spatial selection or 
prioritisation process. 

In this process, the spatial selection algorithm (a modified form of the Strategic 
Reserve Design algorithm developed for the Private Forest Reserves Program 
(CARSAG 2004)) was a key tool in the prioritisation of the freshwater-dependent 
ecosystems and is an iterative, step-wise process for ordering the conservation 
significance of ecosystem spatial units, based on a set of given inputs, namely: 

� a spatial unit’s biophysical classes and their overall rarity.  Rarity was 
measured by summing the total statewide extent (length or area) of all spatial 
units with a given class (e.g. tree assemblage class, native fish assemblage 
class); 

� extent – length (for rivers), area (for wetlands and saltmarshes) or number 
(for waterbodies, estuaries and karst); and 

� naturalness. 

During the statewide audit process of the CFEV assessment framework, each 
ecosystem spatial unit was assigned relevant biophysical classes (and a Naturalness 
score (N-score).  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). 
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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. 

Further information on the spatial selection algorithm is provided in Section 3.6.1 and 
Appendix 5 of the CFEV Project Technical Report. 

Data limitations 

Unknown 

Date created April 2005 

Scale and coverage 1:25 000; Statewide 

References 

CARSAG. (2004). Assessing reservation priorities for private forested land in 
Tasmania. A report of the Comprehensive, Adequate and Representative Scientific 
Advisory Group (CARSAG) of the Private Forest Reserves Program. Department of 
Primary Industries, Water and Environment, Hobart. 

Column heading ES_CLASSN, KT_CLASSN, RS_CLASSN, SM_CLASSN, 
WB_CLASSN, WL_CLASSN 

Type of data Categorical 

Number of classes Estuaries = 19; Karst = 85; Rivers = 208; Saltmarshes = 
23; Waterbodies = 127; Wetlands = 170 

Assigning values to ecosystem spatial units 

An important biophysical class (e.g. T25, F16, G4, etc.) was assigned to each of the 
ecosystem spatial units as **_CLASSN (where ** is the prefix for each ecosystem 
theme i.e. ES = estuaries, KT = karst, RS = rivers, SM = saltmarshes, WB = 
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waterbodies and WL = wetlands) using the output from the spatial selection 
algorithm which lists all the classes (and the iteration score at the time of selection) 
for a spatial unit as a string (e.g. for waterbodies, F17 (100.0); FR12 (99.2); T2 
(98.4); TY7 (98.3); Wb12 (97.3); C0 (97.2)), in order of importance.  The class with 
the highest iteration score (or first in the order) was assigned as **_CLASSN (in this 
example it would be native fish assemblage class 17 (F17)). 

Integrated Conservation Value 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title  Integrated Conservation Value (ICV) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Ranking of relative conservation value (including Special 
Values) for Tasmania’s freshwater-dependent ecosystems 

Column heading ES_ICV, KT_ICV, SM_ICV, RS_ICV, WB_ICV, WL_ICV 

Input data 

� CFEV Representative Conservation Value (RCV) attribute data 

� CFEV Special Values (SV) attribute data 

Lineage 

ICV is a comprehensive, relative conservation value of freshwater-dependent 
ecosystems in Tasmania derived by integrating RCV and SV status.  Rules for 
assigning the ecosystem spatial units with an ICV rating were developed by the 
CFEV Technical Management Group and are outlined below. 

Data limitations 

ICV is a highly derived ranking that inherits all the data limitations of the derivation 
processes and input data. 

Date created March 2005 

Scale and coverage 1:25 000; Statewide 

Type of data Categorical 

Number of classes 4 

Assigning values to ecosystem spatial units 

The ICV class (Very High - VH, High - H, Moderate - M or Lower - L) was assigned to 
estuary, karst, saltmarsh, river, waterbody and wetland spatial units based on the 
assigned RCV (e.g. RS_RCV) and modified depending upon the SVs present (e.g. 
RS_SVDIV, SV_OUTSV, SV_NONSV, SV_UNDIFSV.  The rules are given in Table 
1.  For example, if a given spatial unit, RCV is rated as class A and there are multiple 
outstanding (see Section 12.2 of the CFEV Project Technical Report) SV records 
present, then ICV is Very High). 

Table 1. ICV rule set, (L = Lower, M = Moderate, H = High, VH = Very High). 
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RCV SVs ICV 

A Multiple outstanding SVs present VH 

A Single outstanding SV present VH 

B Multiple outstanding SVs present VH 

C Multiple outstanding SVs present VH 

A Multiple non-outstanding SVs or multiple undifferentiated SVs present H 

A Single non-outstanding SV or single undifferentiated SV present H 

A No known SVs present H 

B Single outstanding SV present H 

B Multiple non-outstanding SVs or multiple undifferentiated SVs present H 

C Single outstanding SV present H 

B Single non-outstanding SV or single undifferentiated SV present M 

B No known SVs present M 

C Multiple non-outstanding SVs or multiple undifferentiated SVs present M 

C Single non-outstanding SV or single undifferentiated SV present L 

C No known SVs present L 

 

CFEV assessment framework hierarchy 

� Estuaries>Conservation evaluation 

� Karst>Conservation evaluation 

� Rivers>Conservation evaluation 

� Saltmarshes>Conservation evaluation 

� Waterbodies>Conservation evaluation 

� Wetlands>Conservation evaluation 

Karst 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Karst 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Earth Science Section, Resource Management and 
Conservation Division, Department of Primary Industries 
and Water 

Description Karst of Tasmania 

Input data 

� Karst Atlas (Version 3), Department of Primary Industries, Water and 
Environment and Forestry Tasmania 
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Lineage 

The karst spatial data layer was derived from the Karst Atlas (Version 3, 2003).  The 
original polygons were reviewed and some karst areas, including Riveaux, Mole 
Creek and Mt Cripps were updated where new information had become available.  
Many of the karst areas were made up of many smaller polygons all having the same 
name.  Where polygons of the same name abutted each other or were within one 
another, they were dissolved to create one larger polygon.  The resultant layer had 
some other very large (>13 000 ha) polygons which were subsequently split.  This 
was, based on the assumption that if very large karst areas cover an area of varying 
condition then it is unlikely that degrading impacts influencing one end of the karst 
would be affecting the other end.  These large karst polygons were split into 
approximate equal parts attempting to relate them to their catchment boundaries as 
far as possible.  Exceptions were those polygons situated within the World Heritage 
Area (WHA), which weren’t split, as it is likely that the catchments surrounding these 
karst areas would not vary much in condition. 

Data limitations 

The karst spatial data layer inherits all the data limitations of the input data (see 
reference below) and derivation processes. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

References 

Kiernan, K. (1995). An Atlas of Tasmanian Karst. Research Report No. 10. 
Tasmanian Forest Research Council, Inc., Hobart. 

Karst catchment size 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Karst catchment size 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description A ratio that compares the area of the karst distal 
catchment and the karst local catchment. 

Input data 

� Karst Atlas (Version 3), Department of Primary Industries, Water and 
Environment and Forestry Tasmania 

Lineage 

Karst catchment impacts are generally considered to have a greater effect on 
proportionally smaller karst areas than larger ones.  To reflect this, karst catchment 
area is used as a dilution factor in calculating the effect of catchment disturbance on 
N-score. 

Data limitations 



71 

Karst catchment size inherits all the data limitations of the derivation processes and 
input data. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

References 

Kiernan, K. (1995). An Atlas of Tasmanian Karst. Research Report No. 10. 
Tasmanian Forest Research Council, Inc., Hobart. 

Column heading KT_CATCH 

Type of data Continuous 

Assigning values to ecosystem spatial units 

A number was assigned to karst spatial units as KT_CATCH.  This is expressed as 
the fraction of the upstream or distal catchment area (KT_DISAREA) divided by the 
karst spatial unit or local catchment area (KT_AREA). 

CFEV assessment framework hierarchy 

� Karst>Statewide audit>Condition assessment>Naturalness score 
(KT_NSCORE) 

Karst hydrology 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Karst hydrology sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which assess individual karst features according 
to sediment input, flow change, sediment capture and 
geomorphic responsiveness. 

Input data 

� CFEV Abstraction index (karst) attribute data 

� CFEV Regulation index (karst) attribute data 

Lineage 

The hydrology variable for karst was established using an expert rule system (see 
‘Assigning values to ecosystem spatial units’ below).  Information on expert rules 
systems can be found in Appendix 3 of the CFEV Project Technical Report.  The 
input variables were the regulation index and the abstraction index.  Experts 
developing the expert rule system rated the abstraction index as having a greater 
influence on hydrology than the regulation index. 

The method for assigning a hydrology sub-index score to the karst spatial units is 
provided below. 

Date created January 2005 

Scale and coverage 1:25 000; Statewide 
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Column heading KT_HYDRO 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A hydrology sub-index score (0 = poor condition – 1 = good condition) was assigned 
to karst spatial units as KT_HYDRO using the expert rule system shown as a 
definition table in Table 1 (e.g. if the karst area has a HIGH score for abstraction 
index and LOW score for regulation index, then assign a score of 0.4).  Using fuzzy 
logic enables input data and output results to be continuous rather than categorical 
as implied here (i.e. inputs and output data can range on a continuous scale between 
0 and 1, and the process of executing the expert rule system will determine its 
membership as being HIGH or LOW) (refer to Appendix 3 of the CFEV Project 
Technical Report for more information on expert rules systems). 

Table 1. Expert rules system definition table for the hydrology sub-index for karst. 

Abstraction index 
(KT_ABSTI) 

Regulation index 
(KT_REGI) 

Hydrology score 
(KT_HYDRO) 

H H 1 

H L 0.4 

L H 0.2 

L L 0 

 

The karst spatial data layer has the continuous hydrology sub-index data categorised 
according to Table 2.  The categorical data was used for reporting and mapping 
purposes. 

Table 2. Hydrology sub-index categories for karst areas. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Karst>Statewide audit>Condition assessment>Naturalness (KT_NSCORE) 

Karst naturalness 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Karst naturalness score 
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Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative ‘naturalness’ or condition 
of karst based on a selection of input variables. 

Input data 

� CFEV Catchment disturbance (karst) attribute data 

� CFEV Karst catchment size attribute data  

� CFEV Karst hydrology sub-index attribute data 

� CFEV Karst physical sensitivity attribute data 

Lineage 

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.  Figure 1 illustrates all the inputs that 
were either directly or indirectly used to generate an overall biophysical Naturalness 
score (N-score) for karst.  Some of the variables (including the final N-score) were 
calculated using expert rules systems as indicated.  Information on expert rules 
systems can be found in Appendix 3 of the CFEV Project Technical Report., as 
illustrated in Figure 1. 

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

The last step in the karst condition assessment is described in more detail here.  An 
overall N-score was generated for karst areas using an expert rules system with the 
inputs of the hydrology sub-index, sediment flux and water chemistry (see ‘Assigning 
values to ecosystem spatial units’). 

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 were included in the expert rule system to provide a context for the 
N-score. 

Date created January 2005 

Scale and coverage 1:25 000; Statewide 

Column heading KT_NSCORE 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An N-score (0 = poor condition – 1 = good condition) was assigned to karst spatial 
units as KT_NSCORE using the expert rule systems shown as a definition tables in 
Tables 1 and 2.  Table 1 shows the definition table for when the karst’s catchment 
size is small (i.e. KT_CATCH = 0) while Table 2 presents the rules to apply when the 
karst’s catchment size is big (i.e. KT_CATCH = 1). An additional context was set to 
take into account the physical sensitivity of the karst area (i.e. whether the karst is 
exposed or covered).  An example of applying the rules is that if the karst’s 
catchment size is small, and it has a HIGH score for sediment flux, a HIGH score for 
water chemistry and a LOW score hydrology, then assign a score of 0.6 if the karst 
area is exposed, otherwise assign 0.8).  Using fuzzy logic enables input data and 
output results to be continuous rather than categorical as implied here (i.e. inputs 
and output data can range on a continuous scale between 0 and 1, and the process 
of executing the expert rule system will determine its membership as being HIGH or 
LOW) (refer to Appendix 3 of the CFEV Project Technical Report for more 
information on expert rules systems). 

Table 1. Expert rules system definition table for the naturalness score for karst, for 
when catchment size is small (KT_CATCH = small (0)). 

Sediment 
Flux 

(Catchment 
disturbance) 
(KT_CATDI) 

 

Water Chemistry 
(Catchment 
disturbance) 
(KT_CATDI) 

Hydrology 
(KT_HYDRO) 

Naturalness score 
(KT_NSCORE) 

Physical 
sensitivity 

(KT_PHYSSEN) 
= 0 (exposed) 

Physical 
sensitivity 

(KT_PHYSSEN) 
= 1 (covered) 

H H H 1 1 

H H L 0.6 0.8 

H L H 0.7 0.85 

L H H 0.6 0.8 

H L L 0.4 0.5 

L H L 0.2 0.4 

L L H 0.4 0.5 
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L L L 0 0 

 

Table 2. Expert rules system definition table for the naturalness score for karst, for 
when catchment size is small (KT_CATCH = big (1)). 

Sediment 
Flux 

(Catchment 
disturbance) 
(KT_CATDI) 

 

Water Chemistry 
(Catchment 
disturbance) 
(KT_CATDI) 

Hydrology 
(KT_HYDRO) 

Naturalness score 
(KT_NSCORE) 

Physical 
sensitivity 

(KT_PHYSSEN) 
= 0 (exposed) 

Physical 
sensitivity 

(KT_PHYSSEN) 
= 1 (covered) 

H H H 1 1 

H H L 0.65 0.7 

H L H 0.8 0.8 

L H H 0.65 0.7 

H L L 0.4 0.5 

L H L 0.3 0.4 

L L H 0.45 0.5 

L L L 0.2 0.3 

 

The karst spatial data layer has the continuous naturalness data categorised 
according to Table 3.  The categorical data was used for reporting and mapping 
purposes. 

Table 3. Naturalness categories for karst areas. 

Category Min to max values 

Low 0 to 0.6 

Medium >0.6 to 0.85 

High >0.85 to 1 

 

CFEV assessment framework hierarchy 

� Karst>Statewide audit>Condition assessment 

Karst physical classification 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Karst physical classification 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 
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Description Physical classification of Tasmania’s karst systems. 

Input data 

� Karst Atlas (Version 3), Department of Primary Industries, Water and 
Environment and Forestry Tasmania 

Lineage 

A physical classification was undertaken for karst areas based on lithological 
(physical character of rock types), topographic and precipitation data in the Karst 
Atlas (Keirnan 1995).  The precipitation data identifies 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. 

The three sets of data were combined in a matrix to give an overall physical 
classification for karst areas, with a total of 110 classes.  The physical classes were 
assigned to each of the karst spatial units based on the rules described in Table 1 
(see below). 

Data limitations 

The physical classification inherits all the data limitations of the derivation processes 
and input data. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

References 

Kiernan, K. (1995). An Atlas of Tasmanian Karst. Research Report No. 10. 
Tasmanian Forest Research Council, Inc., Hobart. 

Column heading KT_PCLASS 

Number of classes 110 

Type of data Categorical 

Assigning values to ecosystem spatial units 

A physical class (e.g. K1, K2, K3, etc.) was assigned to karst spatial units as 
KT_PCLASS using the rules in Table 1 (e.g. if the karst is part of a Pleistocene 
Aeolian calcarenite lithological system, has a coastal topography and is within a 
precipitation system that is typical of the Bass Strait and south-east areas of 
Tasmania, then assign class K5).  Note, only the combinations of physical classes 
that had karst membership were included. 

Table 1. Summary of classification rules for karst systems. 

Class 
code 

Lithological system Topographic system Precipitation 
system 

K1 Lithological system undifferentiated hill flank and plain (plain 
type unspecified) 

2 
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Class 
code 

Lithological system Topographic system Precipitation 
system 

K2 Holocene freshwater limestone (e.g. 
recent spring mound or tufa deposits) 

plain (type unspecified) 3 

K3 Holocene freshwater limestone (e.g. 
recent spring mound or tufa deposits) 

coastal plain 3 

K4 Holocene freshwater limestone (e.g. 
recent spring mound or tufa deposits) 

riverine plain 3 

K5 Pleistocene aeolian calcarenite coastal 2 

K6 Pleistocene aeolian calcarenite coastal 3 

K7 Pleistocene aeolian calcarenite coastal 4 

K8 Pleistocene aeolian calcarenite coastal plain 2 

K9 Pleistocene aeolian calcarenite coastal plain 3 

K10 Pleistocene aeolian calcarenite hill flank 2 

K11 Pleistocene aeolian calcarenite hill flank and coastal 2 

K12 Pleistocene aeolian calcarenite hill flank and coastal 4 

K13 Pleistocene aeolian calcarenite hill flank and plain (plain 
type unspecified) 

2 

K14 Pleistocene aeolian calcarenite hill flank and plain (plain 
type unspecified) 

3 

K15 Pleistocene aeolian calcarenite hill flank, plain and coastal 2 

K16 Pleistocene freshwater limestone 
(e.g. Pulbeena Limestone) 

plain (type unspecified) 3 

K17 Tertiary marine limestone 
undifferentiated 

coastal 3 

K18 Tertiary marine limestone 
undifferentiated 

plain (type unspecified) 2 

K19 Tertiary marine limestone 
undifferentiated 

plain (type unspecified) 3 

K20 Tertiary marine limestone 
undifferentiated 

coastal plain 2 

K21 Tertiary marine limestone 
undifferentiated 

coastal plain 3 

K22 Tertiary marine limestone 
undifferentiated 

riverine plain 3 

K23 Tertiary marine limestone 
undifferentiated 

hill flank 3 

K24 Tertiary marine limestone 
undifferentiated 

hill flank and coastal 2 

K25 Cainozoic (mostly Tertiary) 
freshwater limestone (e.g. Geilston 
Bay deposits) 

coastal plain 2 

K26 Cainozoic (mostly Tertiary) 
freshwater limestone (e.g. Geilston 
Bay deposits) 

riverine plain 2 
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Class 
code 

Lithological system Topographic system Precipitation 
system 

K27 Cainozoic (mostly Tertiary) 
freshwater limestone (e.g. Geilston 
Bay deposits) 

hill flank 3 

K28 Tertiary limestone over Smithton 
Dolomite (near Redpa) 

riverine plain 3 

K29 Permo-Carboniferous limestones 
undifferentiated 

coastal 1 

K30 Permo-Carboniferous limestones 
undifferentiated 

coastal 2 

K31 Permo-Carboniferous limestones 
undifferentiated 

coastal plain 1 

K32 Permo-Carboniferous limestones 
undifferentiated 

coastal plain 3 

K33 Permo-Carboniferous limestones 
undifferentiated 

hill flank 1 

K34 Permo-Carboniferous limestones 
undifferentiated 

hill flank 2 

K35 Permo-Carboniferous limestones 
undifferentiated 

hill flank 3 

K36 Permo-Carboniferous limestones 
undifferentiated 

hill flank and coastal 2 

K37 Permo-Carboniferous limestones 
undifferentiated 

hill flank and coastal 3 

K38 Permo-Carboniferous limestones 
undifferentiated 

hill flank and plain (plain 
type unspecified) 

2 

K39 Permo-Carboniferous limestones 
undifferentiated 

riverine plain 1 

K40 Permo-Carboniferous limestones 
undifferentiated 

riverine plain 2 

K41 Siluro-Devonian limestones (Eldon 
Group) undifferentiated 

coastal 4 

K42 Siluro-Devonian limestones (Eldon 
Group) undifferentiated 

hill flank 4 

K43 Siluro-Devonian limestones (Eldon 
Group) undifferentiated 

hill flank and plain (plain 
type unspecified) 

4 

K44 Siluro-Devonian limestones (Eldon 
Group) undifferentiated 

hill flank, plain and coastal 4 

K45 Ordovician limestones (Gordon 
Group) undifferentiated 

coastal 3 

K46 Ordovician limestones (Gordon 
Group) undifferentiated 

coastal 4 

K47 Ordovician limestones (Gordon 
Group) undifferentiated 

plain (type unspecified) 3 

K48 Ordovician limestones (Gordon 
Group) undifferentiated 

plain (type unspecified) 4 
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Class 
code 

Lithological system Topographic system Precipitation 
system 

K49 Ordovician limestones (Gordon 
Group) undifferentiated 

riverine plain 3 

K50 Ordovician limestones (Gordon 
Group) undifferentiated 

riverine plain 4 

K51 Ordovician limestones (Gordon 
Group) undifferentiated 

hill flank 3 

K52 Ordovician limestones (Gordon 
Group) undifferentiated 

hill flank 4 

K53 Ordovician limestones (Gordon 
Group) undifferentiated 

hill flank and coastal 3 

K54 Ordovician limestones (Gordon 
Group) undifferentiated 

hill flank and plain (plain 
type unspecified) 

3 

K55 Ordovician limestones (Gordon 
Group) undifferentiated 

hill flank and plain (plain 
type unspecified) 

4 

K56 Cambrian Ragged Basin Complex 
dolomites and cherty dolomites 

Riverine plain 3 

K57 Cambrian Ragged Basin Complex 
dolomites and cherty dolomites 

hill flank 3 

K58 Cambrian Ragged Basin Complex 
dolomites and cherty dolomites 

hill flank 4 

K59 Cambrian carbonate rocks (mainly 
dolomites) undifferentiated 

coastal 2 

K60 Precambrian Kanunnah 
Subgroup/Crimson Creek formation 
dolomitic and calcareous units. 

Hill flank 3 

K61 Precambrian Kanunnah 
Subgroup/Crimson Creek formation 
dolomitic and calcareous units. 

Hill flank 4 

K62 Precambrian Kanunnah 
Subgroup/Crimson Creek formation 
dolomitic and calcareous units. 

Hill flank, plain and coastal 3 

K63 Precambrian dolomites 
undifferentiated 

coastal 3 

K64 Precambrian dolomites 
undifferentiated 

plain (type unspecified) 4 

K65 Precambrian dolomites 
undifferentiated 

coastal plain 4 

K66 Precambrian dolomites 
undifferentiated 

riverine plain 3 

K67 Precambrian dolomites 
undifferentiated 

riverine plain 4 

K68 Precambrian dolomites 
undifferentiated 

hill flank 3 

K69 Precambrian dolomites 
undifferentiated 

hill flank 4 
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Class 
code 

Lithological system Topographic system Precipitation 
system 

K70 Precambrian dolomites 
undifferentiated 

mountain (alpine karst) 4 

K71 Precambrian dolomites 
undifferentiated 

hill flank and plain (plain 
type unspecified) 

4 

K72 Precambrian Smithton Dolomite plain (type unspecified) 3 

K73 Precambrian Smithton Dolomite coastal plain 3 

K74 Precambrian Smithton Dolomite riverine plain 3 

K75 Precambrian Smithton Dolomite hill flank 3 

K76 Precambrian Smithton Dolomite hill flank and plain (plain 
type unspecified) 

3 

K77 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

coastal 3 

K78 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

coastal 4 

K79 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

plain (type unspecified) 3 

K80 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

plain (type unspecified) 4 

K81 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

coastal plain 3 

K82 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

coastal plain 4 

K83 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

riverine plain 3 

K84 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

riverine plain 4 

K85 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

hill flank 3 

K86 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

hill flank 4 

K87 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

hill flank and coastal  3 

K88 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

hill flank and plain (plain 
type unspecified) 

3 
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Class 
code 

Lithological system Topographic system Precipitation 
system 

K89 Precambrian Black River Dolomite, 
Savage Dolomite, Success Creek 
Group & correlates 

hill flank and plain (plain 
type unspecified) 

4 

K90 Precambrian Weld River Group 
dolomite, Jane Dolomite, Hastings 
Dolomite and correlates 

riverine plain 3 

K91 Precambrian Weld River Group 
dolomite, Jane Dolomite, Hastings 
Dolomite and correlates 

riverine plain 4 

K92 Precambrian Weld River Group 
dolomite, Jane Dolomite, Hastings 
Dolomite and correlates 

hill flank 3 

K93 Precambrian Weld River Group 
dolomite, Jane Dolomite, Hastings 
Dolomite and correlates 

hill flank 4 

K94 Precambrian Weld River Group 
dolomite, Jane Dolomite, Hastings 
Dolomite and correlates 

Mountain (alpine karst) 4 

K95 Precambrian Weld River Group 
dolomite, Jane Dolomite, Hastings 
Dolomite and correlates 

hill flank, plain and coastal 3 

K96 Precambrian Weld River Group 
dolomite, Jane Dolomite, Hastings 
Dolomite and correlates 

hill flank, plain and coastal 4 

K97 Precambrian/Cambrian Arthur 
Metamorphic Complex sequences 
(e.g., Keith Schist) not known to 
contain magnesite units but 
stratigraphically correlated with 
dolomitic sequences such as the 
Oonah Formation. 

Hill flank and plain (plain 
type unspecified) 

3 

K98 Precambrian Oonah Formation, 
Burnie Formation and correlated 
interbedded dolomite/clastic 
sequences. 

Plain (type unspecified) 3 

K99 Precambrian Oonah Formation, 
Burnie Formation and correlated 
interbedded dolomite/clastic 
sequences. 

Riverine plain 4 

K100 Precambrian Oonah Formation, 
Burnie Formation and correlated 
interbedded dolomite/clastic 
sequences. 

Hill flank 3 

K101 Precambrian Oonah Formation, 
Burnie Formation and correlated 
interbedded dolomite/clastic 
sequences. 

Hill flank 4 

K102 Precambrian Clark Group dolomites riverine plain 4 

K103 Precambrian Clark Group dolomites hill flank 3 
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Class 
code 

Lithological system Topographic system Precipitation 
system 

K104 Precambrian Clark Group dolomites hill flank 4 

K105 Precambrian Clark Group dolomites mountain (alpine karst) 4 

K106 Precambrian Rocky Cape Group 
interbedded dolomites (Irby Siltstone 
– interbedded clastics and dolomites) 

hill flank 3 

K107 Precambrian Rocky Cape Group 
interbedded dolomites (Irby Siltstone 
– interbedded clastics and dolomites) 

hill flank and coastal  3 

K108 Precambrian Rocky Cape Group 
interbedded dolomites (Irby Siltstone 
– interbedded clastics and dolomites) 

hill flank and plain (plain 
type unspecified) 

3 

K109 Precambrian/Cambrian Magnesite 
and interbedded Magnesite/Dolomite 
(Arthur Metamorphic Complex) 

hill flank 3 

K110 Precambrian/Cambrian Magnesite 
and interbedded Magnesite/Dolomite 
(Arthur Metamorphic Complex) 

hill flank 4 

 

CFEV assessment framework input 

� Karst>Classification 

Karst physical sensitivity 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Karst physical sensitivity 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description The extent to which karst units are exposed. 

Input data 

� Karst Atlas (Version 3), Department of Primary Industries, Water and 
Environment and Forestry Tasmania 

Lineage 

Exposed karst areas are deemed to be more susceptible to catchment impacts than 
covered ones.  A 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 was sourced from the Karst Atlas (Keirnan 1995) and 
ranged from 0 (exposed) to 1 (covered).  The proportion of the total karst area that 
was covered was calculated for each karst spatial unit. 

Data limitations 
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The karst physical sensitivity data inherits all the data limitations of the input data. 

Date created November 2004 

Scale and coverage 1:25 000, Statewide 

References 

Kiernan, K. (1995). An Atlas of Tasmanian Karst. Research Report No. 10. 
Tasmanian Forest Research Council, Inc., Hobart. 

Column heading KT_PHYSSEN 

Type of data Continuous 

Assigning values to ecosystem spatial units 

The proportion of the karst area that was covered was calculated for each karst 
spatial unit and assigned directly to the karst polygon as an attribute. 

CFEV assessment framework hierarchy 

Karst>Statewide audit>Condition assessment>Naturalness score (KT_NSCORE) 

Lake level manipulation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Lake level manipulation 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description The extent of human induced water level variation in 
Tasmania’s lakes and waterbodies. 

Input data 

� Hydro infrastructure and discharge data (location, volume), Hydro Tasmania 

Lineage 

The lake level manipulation score rates all waterbodies according to the intensity of 
human management of water surface levels using infrastructure (not catchment-wide 
effects on water balance).  Waterbodies were rated, using expert knowledge (Peter 
Davies, Freshwater Systems and Mick Howland, Hydro Tasmania) in combination 
with Hydro data, according to the following categories: 

0 Extreme human induced variation in waterbody levels (e.g. frequently close to 
100% of ‘average’ depth at ‘Full Supply Level (FSL)’). 

0.2 Severe human induced variation in waterbody levels (e.g. through 75-100% of 
‘average’ depth at ‘FSL’). 

0.4 Substantial human induced variation in waterbody levels (e.g. through 50-75% 
of ‘average’ depth at ‘FSL’). 

0.6 Significant human induced variation in waterbody levels (e.g. through 10-50% 
of ‘average’ depth at ‘FSL’). 
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0.8 Minor human induced variation in waterbody levels (e.g. through <10% of 
‘average’ depth at ‘FSL’). 

1 No human impact on levels, only natural variation in levels (seasonal, wet/dry). 

Note, ‘average’ depth means estimated mean depth of entire water body (i.e. not of 
maximum depth only).  ‘FSL’ means Full Supply Level, i.e. level when waterbody 
(natural or man-made) is ‘full’.  Appendix 13 of the CFEV Project Technical Report 
provides all the lake level manipulation scores for all ‘valid’ named waterbodies.  All 
unnamed ‘valid’ waterbodies received a score of 1 (no locally human induced 
variation in level).  Specific rules are provided below. 

Data limitations 

The lake level manipulation data inherits all the data limitations of the input data. 

Date created September 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WB_LLEVELM 

Type of data Categorical 

Number of classes 6 

Assigning values to ecosystem spatial units 

A lake level manipulation score (e.g. 0, 0.2, 0.4, etc.) was assigned to the 
waterbodies as WB_LLEVELM according to the following rules: 

1. Assign all named waterbody spatial units with a lake level manipulation score 
according to Appendix 13. 

2. Assign remaining unnamed waterbody spatial units with a lake level 
manipulation score of 1. 

CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Hydrology (WB_HYDRO) 

Land disturbance adjacent to saltmarshes 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Land disturbance adjacent to saltmarshes sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative condition of saltmarshes 
according to land disturbance impacts (i.e. road/tracks, 
urban development and landfill) adjacent to the saltmarsh. 

Input data 

� CFEV Roads/tracks adjacent to saltmarshes attribute data 

� CFEV Urban development adjacent to saltmarshes attribute data 

� CFEV Landfill adjacent to saltmarshes attribute data 



85 

Lineage 

An assessment of land disturbance adjacent to saltmarshes incorporated adjacent 
roads/tracks, urban development and landfill condition variables into an expert rule 
system to generate an overall score (see ‘Assigning values to ecosystem spatial 
units’ below).  Information on expert rules systems can be found in Appendix 3 of the 
CFEV Project Technical Report.  These input variables were assessed by inspecting 
aerial photograph and were scored between 0 (disturbed) and 1 (pristine) according 
to the details in Table 1. 

Table 1. Summary of variables assessed using aerial photographs for land disturbance 
adjacent to saltmarshes condition variable. 

Variables Unit Other comments 

Roads or tracks 1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

 

Urban 
development 

1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

Housing adjacent. 

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. 

Within the expert rule system, the input variables assessing impacts adjacent to 
saltmarshes were weighted as follows: urban development adjacent > roads/tracks 
adjacent > landfill adjacent. 

The method for assigning a land disturbance adjacent to saltmarshes sub-index 
score to the saltmarsh spatial units is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading SM_LDADJ 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An land disturbance adjacent to saltmarshes sub-index score (0 = poor condition – 1 
= good condition) was assigned to saltmarsh spatial units as SM_LDADJ using the 
expert rule system shown as a definition table in Table 2 (e.g. if the saltmarsh has a 
HIGH score for roads/tracks adjacent to saltmarshes, LOW score for urban 
development adjacent and HIGH score for landfill adjacent to saltmarshes, then 
assign a score of 0.5).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 2. Expert rules system definition table for the land disturbance adjacent to 
saltmarshes sub-index for saltmarshes. 

Roads adjacent 
to saltmarshes 

Urban development 
adjacent to 

Landfill adjacent to 
saltmarshes 

Land disturbance 
adjacent to 
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(SM_RDADJ) saltmarshes 
(SM_UDADJ) 

(SM_LFADJ) saltmarshes score 
(SM_LDADJ) 

H H H 1 

H L H 0.5 

L H H 0.55 

H H L 0.6 

H L L 0.35 

L L H 0.3 

L H L 0.4 

L L L 0.1 

 

The saltmarsh spatial data layer has the continuous impacts within saltmarshes sub-
index data categorised according to Table 3.  The categorical data was used for 
reporting and mapping purposes. 

Table 3. Land disturbance adjacent to saltmarshes sub-index categories for 
saltmarshes. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.8 

3 0.8 to 1 

 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness 
(SM_NSCORE)>Impacts adjacent to saltmarshes (SM_IMADJ) 

Land disturbance within saltmarshes 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Land disturbance within saltmarshes sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative condition of saltmarshes 
according to land disturbance impacts (i.e. road/tracks and 
landfill) within saltmarshes. 

Input data 

� CFEV Roads/tracks within saltmarshes attribute data 

� CFEV Landfill within saltmarshes attribute data 
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Lineage 

The land disturbance within saltmarshes sub-index was established using an expert 
rule system which included input variables that described the extent of landfill within 
and roads/tracks within saltmarshes (see ‘Assigning values to ecosystem spatial 
units’ below).  Information on expert rules systems can be found in Appendix 3 of the 
CFEV Project Technical Report.  These input variables were assessed by inspecting 
aerial photograph and were scored between 0 (disturbed) and 1 (pristine) according 
to the details in Table 1. 

Table 1. Summary of variables assessed using aerial photographs for land disturbance 
within saltmarshes condition variable. 

Variables Unit Other comments 

Roads or tracks 1 – absent, 0.5 – little, 
0.25 – moderate, 0 – 
extensive 

 

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. 

The weighting for each input variable was landfill within > roads/tracks within.  The 
method for assigning a land disturbance within saltmarshes sub-index score to the 
saltmarsh spatial units is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading SM_LDWIN 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An land disturbance within saltmarshes sub-index score (0 = poor condition – 1 = 
good condition) was assigned to saltmarsh spatial units as SM_LDWIN using the 
expert rule system shown as a definition table in Table 2 (e.g. if the saltmarsh has a 
HIGH score for roads/tracks adjacent to saltmarshes, LOW score for urban 
development adjacent and HIGH score for landfill adjacent to saltmarshes, then 
assign a score of 0.5).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 2. Expert rules system definition table for the land disturbance within 
saltmarshes sub-index for saltmarshes. 

Roads/tracks within 
saltmarshes 
(SM_RDWIN) 

Landfill within 
saltmarshes 
(SM_LFWIN) 

Land disturbance within 
saltmarshes score 

(SM_LDWIN) 

H H 1 

L H 0.4 

H L 0.2 
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L L 0 

 

The saltmarsh spatial data layer has the continuous impacts within saltmarshes sub-
index data categorised according to Table 3.  The categorical data was used for 
reporting and mapping purposes. 

Table 3. Land disturbance within saltmarshes sub-index categories for saltmarshes. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.8 

3 0.8 to 1 

 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness 
(SM_NSCORE)>Impacts within saltmarshes (SM_IMWIN) 

Land Tenure Security 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Land Tenure Security (LTS) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Rod Knight, GIS Services 

Description The degree to which land tenure may be considered to 
have the potential for protecting Tasmania’s freshwater-
dependent ecosystem values. 

Input data 

� Land Information System Tasmania (LIST) 1:25 000 Cadastral Parcels 
(version February 2005), Department of Primary Industries and Water (DPIW) 

� LIST Land Tenure (version April 2005), DPIW 

� Non-forest Vegetation Conservation Program CAR (Comprehensive, 
Adequate and Representative) Reserves data layer (version January 2005), 
DPIW 

� Private Forest Reserves Program (PFRP) private forest reserves data layer 
(version February 2005), DPIW 

� Regional Forest Agreement (RFA) land tenure (version 2002), DPIW 

Lineage 

The LTS data layer was developed to provide a classification of the land tenure of 
Tasmania in terms of the security of land tenure for conservation management.  The 
categories high, medium and low were used, although the CFEV Project’s Technical 
Management Group (TMG) noted there is a substantial gap between the high and 
medium security categories. 
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The input data layers were examined for their suitability for the task.  The data sets 
were examined for computability of classification and also for consistency of polygon 
boundaries (i.e. the same boundary matched in all layers reporting it).  It was 
determined that there was some inconsistency and logical rules would therefore be 
required to interpret the data.  Where possible, conformity with the Information and 
Land Services Division cadastre was enforced. 

The data were combined by converting each layer (accounting for known overlaps 
e.g. strata titles) to a 10 m grid on the basis of their tenure classes.  Each grid was 
then combined using a mathematical calculation (see below) to preserve each class 
in the resultant combination layer.  The calculation below produces a numeric value 
of 19082315, which is then converted to a string of the same characters and each of 
the contributing classes extracted and attribute values reattached to the attribute 
table.  The resulting layer was then reconverted to a polygon layer.   

� Cadastre layer - class 15; plus 

� CAR reserves - class 23 * 100; plus 

� RFA Review - class 08 * 10000; plus 

� Tenure - class 9 * 100000; plus 

� PFRP - class 1 * 1000000 

Each unique combination of tenure classes was examined for logical consistency 
and, where possible, assigned to a land tenure class.  In some instances, a single 
determination could not be made, so the class options were examined to determine 
which of the tenure security categories they would be placed in.  Table 1 shows the 
land tenure classes and the security assigned to them for the CFEV Project. 

Table 1. CFEV land tenure classes and tenure security. 

Land tenure class LTS category 

Formal Reserve (CAR) High 

Informal Reserves (CAR) Medium 

State Forest Medium 

Commonwealth Land (not CAR) Low 

Freehold Low 

Hydro and other water authorities Low 

Other Crown Low 

Unknown (60 ha) Low 

LTS categories were assigned to estuary, karst, saltmarsh, river, waterbody and 
wetland spatial units using rules which generally assigned the lowest LTS type 
according to agreed thresholds (by the TMG) for what constitutes a potential impact 
to the protection of freshwater values (see below). 

Data limitations 

The assigning of LTS categories to each land tenure class (shown in Table 1) 
assumes knowledge of the way a particular area is managed.  A range of land and 
vegetation management may occur across individual Land Tenure Security types. 

Date created March 2005 

Scale and coverage 1: 25 000; Statewide 
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Attribute data 

Title Land Tenure Security (LTS) 

Column heading ES_LTENSEC, KT_LTENSEC, SM_LTENSEC, 
RS_LTENSEC, WB_LTENSEC, WL_LTENSEC, 
ES_LTSMAP, KT_LTSMAP, SM_LTSMAP, RS_LTSMAP, 
WB_LTSMAP, WL_LTSMAP 

Input data 

� CFEV Land Tenure Security spatial data (described above) 

Type of data Categorical 

Number of classes 3 

Assigning values to ecosystem spatial units 

A LTS category (Low, Medium or High) was assigned to each of the estuary, karst, 
saltmarsh, river, waterbody and wetland spatial units as **_LTENSEC (where ** is 
the prefix for each ecosystem theme i.e. ES = estuaries, KT = karst, RS = rivers, SM 
= saltmarshes, WB = waterbodies and WL = wetlands) using the following rules: 

1. Calculate the proportion of the spatial unit’s local catchment that is made up 
of each of the LTS categories (i.e. Low, Medium and High). 

2. Accumulate the proportional values (weighted by River Section Catchment 
area) for each LTS category (i.e. Low, Medium and High) for all the upstream 
RSCs (including the local catchment) and assign value to each spatial unit as 
**_LTS_L, **_LTS_M and **_LTS_H, respectively. 

3. Using the accumulated values of L, M and H (e.g. ES_LTS_L, ES_LTS_M 
and ES_LTS_H, assign a **_LTENSEC category to the spatial unit according 
to the following thresholds: 

a. If the value for Low (**_LTS_L) >0.2, then assign as Low. 

b. Else, if the value for Medium (**_LTS_M) >0.2, then assign as 
Medium. 

c. Else, if the value for High (**_LTS_H) >0.8, then assign as High. 

d. Otherwise, assign as Medium. 

A category was also assigned to each of the spatial units (as **_LTSMAP) to depict if 
the LTS within the catchment was all of one type (e.g. whole catchment has High 
LTS) or was of mixed tenure (e.g. part High and part Medium).  This was done by 
applying the following rules: 

1. Using the accumulated values of L, M and H (e.g. ES_LTS_L, ES_LTS_M 
and ES_LTS_H, assign a **_LTSMAP category to the spatial unit: 

a. If the value for Low (**_LTS_L) <1, then assign as Mixed. 

b. If the value for Medium (**_LTS_M) <1, then assign as Mixed. 

c. If the value for High (**_LTS_H) <1, then assign as Mixed. 

d. If the value for Low (**_LTS_L) =1, then assign as Low. 

e. If the value for Medium (**_LTS_M) =1, then assign as Medium. 

f. If the value for High (**_LTS_H) =1, then assign as High. 

Certain limitations of this process should be noted. 
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1. The threshold set is not smooth, consequently there can potentially be a large 
jump in LTS type with just a small change in catchment coverage. 

2. The assigning of LTS data does not take into account the position of the land 
tenure types within the catchment. 

3. The assigning of LTS data does not take into account the variation of 
potential land use impacts within each category. 

CFEV assessment framework hierarchy 

� Estuaries>Conservation evaluation>Conservation Management Priority 

� Karst>Conservation evaluation>Conservation Management Priority 

� Rivers>Conservation evaluation>Conservation Management Priority 

� Saltmarshes>Conservation evaluation>Conservation Management Priority 

� Waterbodies>Conservation evaluation>Conservation Management Priority 

� Wetlands>Conservation evaluation>Conservation Management Priority 

Land use (nutrients) 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Land use (nutrients) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Estimation of excess nutrient input to freshwater-
dependent ecosystems. 

Input data 

� Land Information System Tasmania (LIST) Land use data layer (version May 
2004), DPIW 

Lineage 

The land use (nutrients) data layer was developed by selecting LIST land use 
categories which are likely to result in excess nutrient input to freshwater-dependent 
ecosystems, particularly waterbodies and wetlands.  Each land use category from 
the LIST data was given a score based on the relative impact it is likely to have on 
nutrient yield to freshwater-dependent ecosystems, either as 0.5 (moderate impact) 
or 0 (high to severe impact).  A list of the selected land use categories and their 
assigned scores is given in Table 1.  Areas of the state containing none of the LIST 
land use categories shown in Table 1 were assigned a nutrient score of 1 (no or very 
little impact).  The land use (nutrients) data was attributed to each of the waterbody 
and wetland spatial units using the rules outlined below. 

Table 1. Land use categories and their land use (nutrient) impact score. 

Primary Secondary Tertiary Nutrient 
score 

Production from dryland Grazing modified pastures Pasture legumes 0.5 
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Primary Secondary Tertiary Nutrient 
score 

Production from dryland Grazing modified pastures Pasture legume/grass 
mixtures 

0.5 

Production from dryland Grazing modified pastures Sown grasses 0.5 

Production from dryland Cropping Cropping 0 

Production from dryland Cropping Cereals 0.5 

Production from dryland Cropping Beverage and spice 
crops 

0.5 

Production from dryland Cropping Hay and silage 0.5 

Production from dryland Cropping Oil seeds 0.5 

Production from dryland Cropping Sugar 0 

Production from dryland Cropping Cotton 0.5 

Production from dryland Cropping Tobacco 0 

Production from dryland Cropping Legumes 0.5 

Production from dryland Perennial horticulture Perennial horticulture 0.5 

Production from dryland Perennial horticulture Tree fruits 0.5 

Production from dryland Perennial horticulture Oleaginous fruits 0.5 

Production from dryland Perennial horticulture Tree nuts 0.5 

Production from dryland Perennial horticulture Vine fruits 0.5 

Production from dryland Perennial horticulture Shrub nuts fruits and 
berries 

0 

Production from dryland Perennial horticulture Flowers and bulbs 0 

Production from dryland Perennial horticulture Vegetables and herbs 0 

Production from dryland Seasonal horticulture Seasonal horticulture 0 

Production from dryland Seasonal horticulture Fruits 0 

Production from dryland Seasonal horticulture Nuts 0 

Production from dryland Seasonal horticulture Flowers and bulbs 0 

Production from dryland Seasonal horticulture Vegetables and herbs 0 

Production from irrigation Irrigated modified pastures Irrigated modified 
pastures 

0.5 

Production from irrigation Irrigated modified pastures Irrigated woody fodder 
plants 

0.5 

Production from irrigation Irrigated modified pastures Irrigated pasture legumes 0.5 

Production from irrigation Irrigated modified pastures Irrigated legume/grass 
mixtures 

0.5 

Production from irrigation Irrigated modified pastures Irrigated sown grasses 0.5 

Production from irrigation Irrigated cropping Irrigated cropping 0 

Production from irrigation Irrigated cropping Irrigated cereals 0.5 
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Primary Secondary Tertiary Nutrient 
score 

Production from irrigation Irrigated cropping Irrigated beverage and 
spice crops 

0.5 

Production from irrigation Irrigated cropping Irrigated hay and silage 0.5 

Production from irrigation Irrigated cropping Irrigated oil seeds 0.5 

Production from irrigation Irrigated cropping Irrigated sugar 0 

Production from irrigation Irrigated cropping Irrigated cotton 0 

Production from irrigation Irrigated cropping Irrigated tobacco 0 

Production from irrigation Irrigated cropping Irrigated legumes 0 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated perennial 
horticulture 

0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated tree fruits 0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated oleaginous fruits 0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated tree nuts 0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated vine fruits 0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated shrub nuts fruits 
and berries 

0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated flowers and 
bulbs 

0 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated vegetables and 
herbs 

0 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated seasonal 
horticulture 

0 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated fruits 0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated nuts 0.5 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated flowers and 
bulbs 

0 

Production from irrigation Irrigated perennial 
horticulture 

Irrigated vegetables and 
herbs 

0 

Intensive uses Intensive horticulture Intensive horticulture 0 

Intensive uses Intensive horticulture Shadehouses 0.5 

Intensive uses Intensive horticulture Glasshouses 0.5 

Intensive uses Intensive horticulture Glasshouses 
(hydroponic) 

0.5 

Intensive uses Intensive animal 
production 

Intensive animal 
production 

0 
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Primary Secondary Tertiary Nutrient 
score 

Intensive uses Intensive animal 
production 

Dairy 0 

Intensive uses Intensive animal 
production 

Cattle 0 

Intensive uses Intensive animal 
production 

Sheep 0 

Intensive uses Intensive animal 
production 

Poultry 0 

Intensive uses Intensive animal 
production 

Pigs 0 

Intensive uses Intensive animal 
production 

Aquaculture 0 

Intensive uses Manufacturing and 
industrial 

Manufacturing and 
industrial 

0.5 

Intensive uses Residential Residential 0.5 

Intensive uses Residential Urban residential 0 

Intensive uses Residential Rural residential 0.5 

Intensive uses Services Services 0.5 

Intensive uses Services Commercial services 0.5 

Intensive uses Services Public services 0.5 

Intensive uses Services Recreation and culture 0.5 

Intensive uses Transport and 
communication 

Airports/aerodromes 0.5 

Intensive uses Transport and 
communication 

Roads 0.5 

Intensive uses Transport and 
communication 

Railways 0.5 

Intensive uses Transport and 
communication 

Ports and water transport 0.5 

Intensive uses Transport and 
communication 

Navigation and 
communication 

0.5 

Intensive uses Waste treatment and 
disposal 

Waste treatment and 
disposal 

0 

Intensive uses Waste treatment and 
disposal 

Stormwater 0.5 

Intensive uses Waste treatment and 
disposal 

Landfill 0 

Intensive uses Waste treatment and 
disposal 

Solid garbage 0 

Intensive uses Waste treatment and 
disposal 

Incinerators 0 
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Primary Secondary Tertiary Nutrient 
score 

Intensive uses Waste treatment and 
disposal 

Sewage 0 

Water Reservoir/dam Evaporation basin 0.5 

Water Reservoir/dam Effluent pond 0 

Water River River - intensive use 0.5 

Water Marsh/wetlands Marsh/wetland - intensive 
use 

0.5 

Water Estuaries/coastal waters Estuary/coastal water - 
intensive use 

0.5 

 

Data limitations 

The land use (nutrients) data inherits all the limitations of the input data, and also 
relies heavily upon the expert assessment of the relative impacts of each of the land 
uses. 

Date created September 2004 

Scale and coverage 1: 25 000, Statewide 

Attribute data 

Title Land use (nutrients) 

Column heading WB_NUTRI, WL_NUTRI 

Input data 

� CFEV Land use (nutrients) spatial data (described above) 

� CFEV Mean Annual Run-off attribute data 

� CFEV River Section Catchments spatial data 

� CFEV Waterbodies spatial data 

� CFEV Wetlands spatial data 

Type of data Continuous but also exists in a categorical format (see 
Table 2). 

Number of classes Waterbodies = 5, Wetlands = 5 

Assigning values to ecosystem spatial units 

A land use (nutrients) score (continuous number between 0 and 1) was assigned to 
each waterbody and wetland spatial unit using the following process. 

Firstly, the land use (nutrients) spatial data layer was intersected with the RSC data 
layer and for each RSC (which sometimes is a waterbody catchment) and wetland 
catchment, the percentage area of the catchment containing each nutrient score (0, 
0.5 or 1) was calculated.  Note in the case of wetlands, the catchment may be made 
up of more than one RSC.  A single score for the catchment was then calculated 
using an area-weighted average.  A further step involved taking this value and 
assigning a final nutrient score for the catchment according to the following rules: 

1. If value is ≥0 and ≤0.25, then assign nutrient score as 0 (high impact). 
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2. If value is >0.25 and ≤0.75, then assign nutrient score as 0.5 (medium 
impact). 

3. If value is >0.75 and ≤1, then assign nutrient score as 1 (low impact). 

This value was known as the land use (nutrients) score for the local catchment.  For 
wetlands, this score was assigned directly to the wetland spatial unit as WL_NUTRI. 

Nutrient scores for the waterbodies, however, were accumulated for all upstream 
RSCs, (including the local waterbody catchment) and weighted by the current MAR.  
In this accumulation, the boundaries of the upper catchment stopped where a RSC 
was directly downstream of a waterbody or a wetland of area >1 ha.  This allowed for 
the influence of a waterbody/wetland acting as a sink for catchment-derived 
sedimentation (illustrated in Figure 1Figure ). 

 

 

Figure 1. Illustration of catchments showing the local and upstream RSCs contributing 
to the calculation of the catchment disturbance scores.  Dotted lines show RSC 
boundaries. 

 

The calculation of upstream accumulated land use (nutrients) score for a given 
waterbody catchment is given by the following equation: 

 

Where: 

RSC_ANUTRI = Accumulated land use (nutrients) score for the RSC 
(waterbody catchment) 

RSC_NUTRI (1Ln) = Land use (nutrients) score of the upstream RSCs 
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RSC_MAR (1Ln) = Current MAR value of the upstream RSCs 

RSC_NUTRI = Land use (nutrients) score of the local RSC (waterbody 
catchment) 

RSC_MAR = Current MAR value of the local RSC 

RSC_AMARNM = Accumulated current MAR value for the RSC (includes the 
MAR of the local RSC) 

The upstream accumulated land use (nutrients) score for the waterbody catchment 
was then assigned directly to the relevant waterbody spatial unit.  The overall land 
use (nutrient) scores range from 0 (poor condition – high nutrient input) to 1 (natural 
or near-natural condition – low nutrient input). 

Each of the waterbody and wetland spatial data layers had the continuous land use 
(nutrients) data categorised according to Table 2.  The categorical data was used for 
reporting and mapping purposes. 

Table 2. Land use (nutrient) categories for waterbodies and wetlands. 

Category Waterbodies 
(Min to max values) 

Wetlands 
(Min to max values) 

1 0 0 

2 >0 to <0.05 >0 to <0.05 

3 0.05 to <0.95 0.05 to <0.95 

4 0.95 to <1 0.95 to <1 

5 1 1 

 

CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Sediment quality-surrogate (WB_NUTRI) 

� Wetlands>Statewide audit>Condition assessment>Naturalness score 
(WL_NSCORE)>Water quality (WL_WATER) 

Lateral extent of backing vegetation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Lateral extent of backing vegetation 

Description Total length of vegetation (or other natural features) that 
surrounds a saltmarsh. 

Column heading SM_LEVEG 

Input data 

� Aerial photographs 

� CFEV Riparian vegetation condition (saltmarshes) spatial data 

Type of data Categorical 

Number of classes 11 
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Assigning values to ecosystem spatial units 

An estimate of the lateral extent (% length of natural features that abut the 
saltmarsh) of the native vegetation or natural features (e.g. water, rocks, etc.) 
present adjacent to the saltmarshes was observed from aerial photographs in 
conjunction with the CFEV Saltmarsh riparian vegetation condition spatial data layer 
(Figure 1).  Data was initially collected on three categories (natural, exotic or other).  
The ‘other’ category was further flagged as being either a natural feature or a non-
natural feature (e.g. built-up area).  If natural features were present, then the score 
(either % length or % width) was combined with the score for native vegetation. 

A score, representing the proportional length of native vegetation and natural 
features along the saltmarsh perimeter (0-1, in increments of 0.1), was assigned to 
each of the saltmarsh spatial units as SM_LEVEG.  The proportional length occupied 
by any natural features (other than vegetation) was added to the native vegetation 
score. 

 

Figure 1. Illustration of saltmarshes and the riparian vegetation condition spatial data 
layer, showing an example of a section measured as the lateral extent of backing 
vegetation. 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness score 
(SM_NSCORE)>Impacts adjacent to saltmarshes (SM_IMADJ)>Adjacent 
vegetation (SM_VGADJ)>Backing vegetation condition (SM_BKCON) 

Long axis orientation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Long axis orientation 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 
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Description Orientation of longest open water lake ‘axis’ in degrees. 

Input data 

� CFEV Waterbodies spatial data 

Lineage 

The long-axis orientation of a waterbody is known as the geographic orientation of 
the dominant axis or longest reach.  The long axis orientation was calculated as the 
angle of the longest point from one edge of the waterbody to another without 
intersecting with another edge. 

The intention was to combine waterbody depth and long-axis orientation information 
to discriminate waterbodies with varying frequency of mixing and stratification.  Long-
axis orientation close to a NW to W orientation would increase the probability of deep 
mixing during pre-frontal to frontal zonal westerly wind events.  Without knowing 
details about the local wind regime, simple rules could not be developed to 
differentiate lakes with high and low frequencies of wind driven mixing.  Therefore, 
this variable was not used in the CFEV assessment. 

The long axis orientation (in degrees) was calculated using an algorithm developed 
by the GIS Unit, DPIW that systematically calculated the distance between all 
possible points around the waterbody spatial until the longest length was determined. 

Data limitations 

As per the CFEV waterbodies spatial data layer 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WB_LONGAX, WB_LONAXLG 

Type of data Continuous 

Assigning values to ecosystem spatial units 

The calculated long axis orientation value (0-180°) was assigned to the waterbody 
spatial units as WB_LONGAX.  The length (m) of the longest axis was assigned to 
the waterbody spatial unit as WB_LONAXLG. 

Macroinvertebrate condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Macroinvertebrate condition sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which assesses the macroinvertebrate condition 
for rivers according to its macroinvertebrate O/E ranking, 
abstraction and flow variability. 

Input data 

� CFEV Macroinvertebrate O/E rank abundance attribute data 

� CFEV Abstraction index (rivers) attribute data 
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� CFEV Flow variability index (rivers) attribute data 

Lineage 

Macroinvertebrate condition was determined using an expert rule system under the 
guidance of experts from Freshwater Systems (consultants) and the Department of 
Primary of Industries and Water (see ‘Assigning values to ecosystem spatial units’ 
below).  Information on expert rules systems can be found in Appendix 3 of the 
CFEV Project Technical Report.  The input variables to this expert rule system were: 

� macroinvertebrate O/E impairment band (based on O/Erk) 

� the abstraction index 

� the flow variability 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 (see ‘Assigning values to ecosystem 
spatial units’ below) weights the inputs in order of influence as abstraction index > 
macroinvertebrate O/E > flow variability index.  This macroinvertebrate condition 
sub-index was used as an input for the biological condition expert rule system. 

The method for assigning a macroinvertebrate condition sub-index score to the river 
spatial units is provided below. 

Date created April 2005 

Scale and coverage 1:25 000; Statewide 

Column heading RS_BUGCO 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A macroinvertebrate condition sub-index score (0 = poor condition – 1 = good 
condition) was assigned to river spatial units as RS_BUGCO using the expert rule 
system shown as a definition table in Table 1 (e.g. if the river has a HIGH score for 
macroinvertebrate O/E, LOW score for abstraction and a HIGH score for flow 
variability, then assign a score of 0.3).  Using fuzzy logic enables input data and 
output results to be continuous rather than categorical as implied here (i.e. inputs 
and output data can range on a continuous scale between 0 and 1, and the process 
of executing the expert rule system will determine its membership as being HIGH or 
LOW) (refer to Appendix 3 of the CFEV Project Technical Report for more 
information on expert rules systems). 

Table 1. Expert rule system definition table for the macroinvertebrate condition sub-
index for rivers. 

Macroinvertebrate 
O/Erk 

(RS_BUGSOE) 

Abstraction index 
(RS_ABSTI) 

Flow variability 
(RS_FLOVI) 

Macroinvertebrate 
condition score 
(RS_BUGCO) 

H H H 1 
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H H L 0.6 

H L H 0.3 

H L L 0.2 

L H H 0.5 

L L H 0.1 

L H L 0.4 

L L L 0 

 

The rivers spatial data layer has the continuous macroinvertebrate condition sub-
index data categorised according to Table 2.  The categorical data was used for 
reporting and mapping purposes. 

Table 2. Macroinvertebrate condition categories for rivers. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness (RS_NSCORE)> 
Biological condition (RS_BIOL) 

Macroinvertebrate assemblages 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Macroinvertebrate assemblages 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Distribution of macroinvertebrate assemblages in 
Tasmania. 

Input data 

� Australian River Assessment System (AUSRIVAS) Macroinvertebrate data, 
Department of Primary Industries, Water and Environment (DPIWE) 

� AUSRIVAS Macroinvertebrate data, Freshwater Systems 

Lineage 
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The CFEV macroinvertebrate assemblage spatial data layer was developed in two 
stages.  Firstly, distinct assemblages were identified by analysing two key 
macroinvertebrate data sets and then a map was developed to show the distribution 
of the assemblage groups. 

Assemblage identification 

As part of the National River Health Program, AUSRIVAS was established to assess 
the ecological health of rivers based on macroinvertebrate monitoring and habitat 
assessments (Schofield and Davies 1996).  Macroinvertebrate samples were 
collected by DPIWE staff using standard AUSRIVAS sampling techniques during the 
NRHP national assessment in 1994-1998 (Krasnicki et al. 2001) from Tasmanian 
stream sites selected as being in or close to pre-European reference condition.  A 
number of samples had also been collected by Freshwater Systems (P. Davies, 
Freshwater Systems, pers. comm.) for a range of studies during that period, 
especially in locations not visited by DPIWE such as western Tasmanian and King 
Island. 

Spring-season samples rated with an Observed/Expected (O/E) value >0.9 were 
selected from these two sample sets and all mayfly, stonefly and caddis fly larvae 
(orders Ephemeroptera, Plecoptera and Trichoptera, or EPT) were identified to 
lowest taxonomic (genus/species) level.  UPGMA cluster and multi-dimensional 
scaling (MDS) analyses were conducted using presence/absence data for all taxa in 
the samples, along with self-organising map (SOM) neural network classification and 
multivariate analysis of similarities (ANOSIM in the Primer-E package) to classify 
river site groups by macroinvertebrate assemblage composition and to identify 
distinct assemblages. 

The above analyses were conducted on two data sets: 

� A data set termed ‘combined’, for which two samples had been collected from 
a given site, one in a riffle and one in an edge habitat.  This data set, 
comprising 189 sites and 144 taxa, was assumed to represent the most 
comprehensive available collection of the dominant taxa at a river site. 

� A second data set, comprising 239 sites and 165 taxa, was also derived 
based only on data from samples collected in riffle habitats.  This data set 
was deemed to contain a less comprehensive taxon list per site, but had 
significantly greater spatial coverage due to the collection of samples only at 
riffle habitats from a number of catchments, particularly in western Tasmania. 

The data analyses were initially conducted on the combined data set, and a set of 
macroinvertebrate assemblage classes identified.  This resulted in a set of 11 
distinctive (by ANOSIM at p <0.05) assemblage classes. 

A second round of analyses was then conducted using the riffle data set only.  Within 
this riffle sample analysis, groupings which contained no or few samples from sites at 
which combined samples had also been collected were identified.  These groupings 
were assessed as being distinctive from the remaining riffle data and added to the 
set of classes already identified in the initial ‘combined data set’ analyses.  This 
resulted in an additional six assemblage classes.  Thus, a total of 17 
macroinvertebrate assemblage classes were identified.  The distribution of these 
macroinvertebrate assemblages is shown in Figure 1. 
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Figure 1. Location of the 17 distinctive stream macroinvertebrate assemblages 
identified from AUSRIVAS sample sets identified to species for Ephemeroptera, 
Plecoptera and Trichoptera (EPT).  C and R indicate those assemblages identified from 
combined habitat samples (riffle and edge) and riffle habitat samples only, 
respectively.  Note absence of samples from Flinders Island, central plateau and far 
south-west. 

Assemblage regionalisation 

To develop a map (and GIS data layer) describing the distribution of the main 
macroinvertebrate assemblages across the state, relationships between 
environmental variables and the macroinvertebrate assemblage groups derived 
above were explored in an attempt to model the distribution of assemblages in 
environmental space. 

Discriminant Function Analysis (DFA, in SYSTAT 10.0) was used to explore these 
relationships, using data on key environmental variables which are unaffected by 
human impacts.  Variables were obtained at regional, catchment and reach scales 
from GIS data, and at site scale from field measurements made at the time of 
macroinvertebrate sampling.  A number of discriminatory environmental variables 
were identified from the DFA.  However, the success of re-classification of samples 
into their site groups using these relationships was low, with a maximum re-
classification success rate of only 45%.  Neural network analysis was also 
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attempted, training a multi-layer perceptron (with one hidden layer) to classify 
samples (sites) to site groups using environmental variables.  Despite repeated 
efforts, including use of a variety of data subsets and encoding methods, 
classification success never exceeded 65%.  Numerical methods were therefore 
abandoned. 

A map of macroinvertebrate assemblage regions was therefore derived by hand 
drawing boundaries between those river sections and sub-catchments with a 
predominance of distinctive macroinvertebrate assemblage classes.  Some areas 
contained mixtures of two macroinvertebrate assemblage types which could not be 
separated by regional boundaries.  Overall, 13 macroinvertebrate regions were 
derived from the map of sample site assemblage types.  There were two areas of the 
state for which AUSRIVAS sample sets were inadequate for river characterisation.  
Examination of other data collected by other methods for these areas supported the 
formation of two distinct regions: Flinders Island (C7FL) and the Central Plateau 
(CPL).  Macroinvertebrate assemblages of the Flinders Island region are believed to 
have affinities with those of the far north-east (dominant assemblage type C7) (P. 
Davies, Freshwater Systems, pers. comm., unpublished data).  This region was 
therefore designated C7FL. 

The resulting map, showing the distribution of a total of 15 regional 
macroinvertebrate assemblage classes is shown in Figure 2.  The ‘C’ in the class 
code indicates that the combined data was used and the ‘R’ indicates use of the riffle 
data only. 

Finally, current research (J. Gooderham, L. Barmuta & P. Davies, University of 
Tasmania, unpublished data) indicates that sections of drainage in first order or 
montane (>800 m) streams have macroinvertebrate assemblages which are related 
to but distinct from the assemblages in the remainder of the catchment.  First-order 
streams often contain naturally depauperate forms of downstream drainage 
assemblages.  Each river section was assigned a macroinvertebrate assemblage 
class using the rules shown below, based on the regional boundaries shown in 
Figure 2, with first order or montane stream sections assigned with a suffix ‘f’ or ‘m’.  
The prefix ‘B’ was added to the class code to distinguish the macroinvertebrate 
assemblages from other classes when input into the spatial selection algorithm. 
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Figure 2. Macroinvertebrate assemblage regions. 

 

Data limitations 

Absence of macroinvertebrate data collected from Flinders Island, the Central 
Plateau and the far south-west regions of Tasmania and hand-drawn boundaries. 

Date created April 2004 

Scale and coverage 1:25 000; Statewide 

References 

Krasnicki, T., Pinto, R. and Read, M. (2001). Australia Wide Assessment of River 
Health. Final Report. Technical Report No. WRA 01/2001. Department of Primary 
Industries, Water and Environment, Hobart. 185 pp. 

Schofield, N.J. and Davies, P.E. (1996). Measuring the health of our rivers. Water. 
Department of the Environment and Heritage, Canberra. 12 pp. 

Attribute data 

Title Macroinvertebrate assemblages 
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Column heading RS_BUGS 

Input data 

� CFEV Elevation (rivers) attribute data 

� CFEV Macroinvertebrate assemblages spatial data (described above) 

� CFEV Macrophyte assemblage attribute data 

� CFEV Rivers spatial data 

� CFEV Stream order attribute data 

Number of classes 44 

Type of data Categorical 

Assigning values to ecosystem spatial units 

The dominant macroinvertebrate assemblage class (e.g. BC1, BC1A) was assigned 
to the river sections as RS_BUGS, according to the regions shown in Figure 2, with 
the following exceptions: 

� Assign all first-order river sections (RS_ORDER = 1) within a given 
macroinvertebrate region (Figure 2) to a subclass of its class with subscript ‘f’ 
(first-order) (e.g. for region BC9, designate all first-order streams to BC9f). 

� Assign all river sections within region BC3 which also have a macrophyte 
assemblage class of Class 4A or Class 6 to a new subclass BC3BR 
(broadwater). 

� Assign all streams with elevations greater than 800 m within a given 
macroinvertebrate region (Figure 2) to a subclass of its class with subscript 
‘m’ (montane) (e.g. in region BC9, designate all first-order montane streams 
to BC9fm, all other montane streams to BC9m).  Class CPL can be excluded 
from this – its region is all >800 m. 

Note, the prefix of ‘B’ was added to each of the classes (from Figure 2) for input to 
the spatial selection algorithm. 

CFEV assessment framework input 

� Rivers>Classification 

Macroinvertebrate O/E rank abundance 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Macroinvertebrate Observed/Expected rank abundance 
(O/Erk) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description A measure of departure of macroinvertebrate communities 
from reference state developed using the Australian River 
Assessment System (AUSRIVAS) methodology. 
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Input data 

� AUSRIVAS Macroinvertebrate data (1994-1998) (site name, site code, O/E 
value, site location (easting/northing)), Department of Primary Industries, 
Water and Environment (DPIWE) 

� AUSRIVAS Macroinvertebrate data (1994-1998) (site name, site code, O/E 
value, site location (easting/northing)), Freshwater Systems 

� CFEV Abstraction index (rivers) attribute data 

� CFEV Acid drainage attribute data 

� CFEV Catchment disturbance (rivers) attribute data 

� CFEV Elevation (rivers) attribute data 

� CFEV Flow variability index attribute data 

� CFEV Fluvial geomorphic mosaics (rivers) attribute data 

� CFEV Hydrological regions attribute data 

� CFEV Mean Annual Run-off (current) attribute data 

� CFEV Mining sedimentation attribute data 

� CFEV Regulation index (rivers) attribute data 

� CFEV Riparian vegetation condition (native) (rivers) attribute data 

� CFEV Roading data 

� CFEV Stream order attribute data 

� CFEV Tree assemblage (rivers) attribute data 

� CFEV Tyler corridor (rivers) attribute data 

Lineage 

The Observed/Expected (O/E) index is the proportion of expected macroinvertebrate 
families that are actually found at a river site (usually in either riffle or edge habitats).  
O/E values range from 0 (no expected families found) to 1 (all expected families 
found), and are interpreted as an index of impairment of river biotic condition or 
‘health’.  AUSRIVAS sampling has been conducted for a large number of stream 
sites in Tasmania under the National River Health Program (NRHP) (Schofield and 
Davies 1996; Krasnicki et al. 2001).  These data allow the derivation of O/E values 
for several hundred locations within the Tasmanian stream drainage.  O/E can be 
derived using presence/absence data (O/Epa), but can also be derived for 
Tasmanian stream sites using rank abundance data with rank-abundance based 
AUSRIVAS models developed by Davies (e.g. Davies et al. (1999)) for the 
Department of Primary Industries and Water.  A rank abundance based O/E index 
(O/Erk) has been shown to be more sensitive to disturbance from flow regulation 
(Davies et al. 1999) and forest clearance (Davies and Cook 2003) than O/Epa.  
O/Erk was therefore used by the CFEV Project as the basis for describing the 
condition of Tasmanian stream macroinvertebrate assemblages. 

Combined-season riffle habitat O/Erk values were derived for 430 Tasmanian stream 
sites from a wide range of locations within the state drainage, using samples 
collected during the DPIWE NRHP program, between 1994 and 1998. 

A model was required which could be used to assign all CFEV Tasmanian river 
sections with either an O/Erk value or an impairment band derived from the O/Erk 
scores.  The input data sets (listed above) were used to develop a model to predict a 
macroinvertebrate O/Erk score or impairment band.  A shortlist of these data sets 
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was used in the final regression tree analysis which used the SYSTAT 10.0 package.  
Results of the regression tree analysis are shown in Figure 1Figure.  Variable 
thresholds were derived for classifying O/Erk scores into the following AUSRIVAS 
band groups – AB, B, BC, BCD and CD – with these groups listed in order of 
decreasing median O/Erk (and hence macroinvertebrate condition).  GIS mapping 
rules were developed (see below) using these thresholds and additional rules were 
added to differentiate true band A sites from sites falling in the AB band group.  All 
sites within the AB group which had catchments with very low and/or zero values for 
the catchment disturbance index (RS_CATDI >0.99) were differentiated as A.  These 
categories were then translated into a numerical range between 0 (which indicated 
poor condition) and 1 (representing natural/near natural condition) as follows: A = 1, 
AB = 0.8, B = 0.6, BC = 0.5, BCD = 0.3 and CD = 0.2. 

 

Figure 1. Regression tree for discriminating benthic macroinvertebrate O/Erk values, 
showing the environmental variable thresholds and the resulting O/Erk band groups. 
These groups and these thresholds were used directly in the mapping attribution rule 
set for developing the river section O/Erk layer. Variables are as follows: RS_NRIPV 
(proportion of riparian vegetation area that is native), RS_FLOVI and RS_REGI (indices 
of flow variability and flow regulation), RS_ACRD_C (accumulated proportion of river 
section length as road crossings), RS_ACRD_U (accumulated proportion of the River 
Section Catchment area as unsealed roads), RS_ACID (presence/absence of acid mine 
drainage impact in river section), RS_ORDER (Strahler stream order). 

Data limitations 

The macroinvertebrate O/Erk data is highly derived and inherits all the data 
limitations of the derivation processes and input data. 

Date created October 2004 
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Scale and coverage 1:25 000; Statewide 

References 

Davies, P.E. and Cook, L.S.J. (2003). Montreal Indicator R&D: Indicator 4. If. Testing 
and refinement of AUSRIVAS for the detection, assessment and interpretation of 
changes in stream biodiversity associated with forestry operations. Report to Forest 
and Wood Products Research and Development Corporation, Canberra. 125 pp. 

Davies, P.E., Cook, L.S.J. and McKenny, C.E.A. (1999). The influence of changes in 
flow regime on aquatic biota and habitat downstream of the Hydro-electric dams and 
power station in Tasmania. Hydro Technical Report Project No. 95/034. Hobart, 128 
pp. 

Krasnicki, T., Pinto, R. and Read, M. (2001). Australia Wide Assessment of River 
Health. Final Report. Technical Report No. WRA 01/2001. Department of Primary 
Industries, Water and Environment, Hobart. 185 pp. 

Schofield, N.J. and Davies, P.E. (1996). Measuring the health of our rivers. Water. 
Department of the Environment and Heritage, Canberra. 12 pp. 

Column heading RS_BUGSOE 

Type of data Categorical 

Number of classes 6 

Assigning values to ecosystem spatial units 

The following rules were used to assign each river section with a macroinvertebrate 
O/E rank abundance category (RS_BUGSOE): 

1. Is acid drainage present (RS_ACID =1) within the river section? 

Yes: Assign category BCD. 

No: Go to 2. 

2. Is the riparian vegetation of the river section <32.1% native 
(RS_NRIPV<0.321)?  

Yes: Go to 3. 

No: Go to 6. 

3. Is the accumulated percentage of unsealed road crossings within the RSC 
<99.4% (RS_ACRD_C <0.994) 

Yes: Assign category CD. 

No: Go to 4. 

4. Is the accumulated percentage of unsealed roads within the RSC <97.7% 
(RS_ACRD_U <0.977)? 

Yes: Assign category BCD. 

No: Go to 5. 

5. Is the stream order of the river section (RS_ORDER) <6? 

Yes: Assign category B. 

No: Assign category BC. 

6. Is the regulation index of the river section (RS_REGI) <0.008? 

Yes: Go to 7. 

No: Go to 9. 
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7. Is the flow variability index of the river section (RS_FLOVI) <1? 

Yes: Assign category BC. 

No: Go to 8. 

8. Is catchment disturbance (RS_CATDI) >0.95 AND are the percentages of 
unsealed roads (RS_ACRD_U), unsealed road crossings (RS_ACRD_C) 
and sealed roads (RS_ACRD_S) all >99.5% (scores >0.995) AND is native 
riparian vegetation <0.05% (RS_NRIPV <0.05) AND is the upstream 
accumulated native riparian vegetation also <0.05 (RS_ACNRIPV <0.05)? 

Yes: Assign category A. 

No: Assign category AB. 

9. Is the flow variability index for the river section (RS_FLOVI) <0.45? 

Yes: Assign category BC. 

No: Go to 10. 

10. Is the percentage of unsealed roads within the RSC <99% (RS_ACRD_U 
<0.99)? 

Yes: Go to 11 

No: Assign category B. 

11. Is catchment disturbance (RS_CATDI) >0.95 AND are the percentages of 
unsealed roads (RS_ACRD_U), unsealed road crossings (RS_ACRD_C) 
and sealed roads (RS_ACRD_S) all >99.5% (scores >0.995) AND is native 
riparian vegetation <0.05% (RS_NRIPV <0.05) AND is the upstream 
accumulated native riparian vegetation also < 0.05 (RS_ACNRIPV <0.05)? 

 Yes: Assign category A. 

 No: Assign category AB. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Biological condition (RS_BIOL)>Macroinvertebrate condition 
(RS_BUGCO) 

Macrophyte assemblages 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Macrophyte assemblages 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Distribution of riverine macrophyte assemblages in 
Tasmania. 

Input data 

� CFEV Elevation (rivers) attribute data 
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� CFEV Fluvial geomorphic mosaics (rivers) attribute data 

� CFEV Slope attribute data 

� CFEV Stream order attribute data 

� CFEV Tyler corridor (rivers) attribute data 

� Expert knowledge of current riverine macrophyte distributions summarised in 
a workshop (see Appendix 1 of the CFEV Project Technical Report for 
attendants) 

� Land Information System Tasmania (LIST) 1:250 000 Geology data, DPIW 

� Macrophyte assemblages originally identified by Hughes (1987) 

� Macrophyte percent cover data, Monitoring River Health Initiative (MRHI), 
DPIW 

Lineage 

Attribution of macrophyte assemblages within rivers was based on information 
derived from two sources: expert knowledge of current riverine macrophyte 
distributions summarised in a workshop and assemblages originally identified by 
Hughes (1987). 

Percent riverine macrophyte cover data, collected as part of the National River 
Health Program’s MRHI from several hundred sites in the period 1994-1998 was also 
available, and was used to identify catchments with a high frequency of high 
densities of river macrophytes.  GIS rules were derived (see below) to assign eight 
classes of macrophyte assemblage to the river sections at a statewide level.  These 
rules considered stream slope, elevation and stream order as local controllers of 
macrophyte assemblage distributions, within both regional (east v west of ‘Tyler line’) 
and geomorphic contexts. 

Data on other determinants of macrophyte distribution (nutrients, shading, riparian 
floristic, etc.) were considered but not available at the scale and coverage required. 
More detailed descriptions of assemblages were also considered but insufficient 
distributional information coupled with a lack of knowledge and data on distributional 
drivers precluded their use. 

Data limitations 

The macrophyte assemblage data inherits all the data limitations of the input data 
and errors associated with the modelling process. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

References 

Hughes, J.M.R. (1987). A study of riverine plant communities in Tasmania, with 
especial reference to central East Coast rivers. University of Tasmania, Hobart. 275 
pp. 

Column heading RS_MPHYTES 

Type of data Categorical 

Number of classes 8 

Assigning values to ecosystem units 

The following rules were used to assign each river section with a macrophyte class 
(RS_MPHYTES): 

1. Does the river section have a slope >10% (RS_SLOPE >0.1)? 
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Yes: Assign class M1. 

No: Go to 2 

2. Is the river section located at an elevation (RS_ELEVMAX) >800 m? 

Yes: Assign class M2. 

No: Go to 3. 

3. Does the river section have a stream order (RS_ORDER) = 1 or 2? 

Yes: Assign class M1. 

No: Go to 4. 

4. Is the river section located west of Tyler corridor (line A in Figure 1)? 

Yes: Assign class M3. 

No: Go to 5. 

5. Is the geology along the river section and/or in the immediate upstream 
catchment predominantly (>50% by total channel length) one of the following 
types: undifferentiated Quaternary sediments (1:250 000 geology map Rcode 
8493 ‘Q’), or undifferentiated Cainozoic sediments (1:250 000 geology map 
Rcode 8494 ‘TQ’), or sand, gravel and mud of alluvial, lacustrine and littoral 
origin (1:250 000 geology map Rcode 8499 ‘Qh’)? 

Yes: Go to 6. High probability emergents. 

No: Go to 8. High probability submergents. 

6. Is the river section located within polygon B in Figure 1? 

Yes: Assign class M4A. 

No: Go to 7. 

7. Does the river section have a slope <1% (RS_SLOPE <0.01) and is it located 
within the following mosaics (RS_MOSAIC): 

� Central East alluvial basins (MO2) 

� Northern Midlands Tertiary Basin (MO36) 

� South eastern dolerite dry hills and basins (MO55) 

� Southern Midlands foothills and drainage divides (MO60) 

� Southern Midlands Tertiary basin (MO62) 

Yes: Assign class M6. 

No: Assign class M4B. 

8. Is the river section located within polygon B in Figure 1? (Hughes’ 
hydrological region 2)? 

Yes: Assign class 5A 

No: Go to 9. 

9. Does the river section have a slope <1% (RS_SLOPE <0.01) and is it located 
within the following mosaics (RS_MOSAIC): 

� Central East alluvial basins (MO2) 

� Northern Midlands Tertiary Basin (MO36) 

� South eastern dolerite dry hills and basins (MO55) 
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� Southern Midlands foothills and drainage divides (MO60) 

� Southern Midlands Tertiary basin (MO62) 

No: Assign class 5B.  

Yes: Assign class 6. 

 

Figure 1. Map supporting macrophyte assemblage rules.  A = Tyler Corridor western 
boundary; B = River Hydrological class H2. 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Classification 

Major drainage catchments 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Catchments 
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Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator John Corbett, GIS Unit, Information and Land Services 
Division, Department of Primary Industries and Water 

Description Catchment boundaries for Tasmania 

Input data 

� CFEV River Section Catchments (RSC) spatial data 

Lineage 

The major drainage catchments were created by aggregating RSCs until they 
resembled the original Land and Water Management Catchments commonly used by 
water managers and scientists within Tasmania.  Some boundaries may vary slightly 
at a fine scale of viewing. 

The RSCs were developed in conjunction with the CFEV river spatial data layer as 
part of an overall catchment model 

Data limitations 

In cases where a catchment on mainland Tasmania is located adjacent to a large 
offshore island (e.g. Montagu and Robbins Island, Derwent and Bruny Island), the 
two areas may be spatially joined and/or joined by their attributes.  For example, the 
catchment polygon for the Derwent Estuary-Bruny catchment consists of two regions 
– the area on mainland Tasmania flowing into the Derwent estuary, south of 
Bridgewater and Bruny Island.  Spatially it exists as a multi-part polygon and has all 
attributes relating the two areas combined (e.g. total area stated is the sum of the 
two regions). 

As per the CFEV RSCs spatial data layer 

Date created December 2004 

Scale and coverage 1:25 000; Statewide 

Other comments 

This data layer is part of a nested set of catchments for Tasmania, which also 
includes the CFEV RSCs and the CFEV Sub-catchments. 

Mean annual run-off 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Mean annual run-off (MAR) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Relative MAR 

Input data 

� CFEV River Section Catchments (RSC) spatial data 

� Effective precipitation, Bureau of Meteorology 
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� Hydro infrastructure and discharge data, Hydro Tasmania 

� Mean annual rainfall data (multiple sources) 

Lineage 

Two versions (Current and Natural) of the MAR data were developed relating to the 
different flow regimes generated for the drainage network.  Development of the MAR 
data used an effective precipitation layer (where effective precipitation = average 
annual effective precipitation – evapo-transpiration) sourced from the Bureau of 
Meteorology (and derived using a statewide data layer for mean annual rainfall and 
evaporation for the period 1900 to 2000) and the CFEV 1:25 000 RSC spatial data 
layer. 

Climate data consisted of rainfall data from the Bureau of Meteorology and evapo-
transpiration data which was derived from a model produced by the BOM and the 
CRC for Catchment Hydrology (Jerie et al. 2003).  The annual average effective 
precipitation was calculated by subtracting the average annual evapo-transpiration 
from the average annual precipitation (Jerie et al. 2003).  The MAR was calculated 
for each RSC by multiplying the average annual effective precipitation for the RSC 
by its area.  An accumulated MAR was then calculated by adding the values for all 
the RSCs upstream. 

The current MAR was generated by accumulating all values downstream using the 
current (normal) flow regime and the natural MAR was developed using the natural 
flow regime and depicts a pre-European MAR.  The two MAR versions (Current and 
Natural) are very similar spatially but differ in their downstream linkages.  Differences 
between the natural MAR and the current MAR relate to the amount of Hydro water 
releases and transfers.  In the calculation of the cumulative value of the current 
MAR, Hydro data (net flow (ML/year)) was assigned to relevant river sections (e.g. 
pipes) and this value dictated the amount of runoff being calculated in a particular 
direction (i.e. if water flowing out of a waterbody has two choices, 1. the natural route 
or 2. a Hydro pipeline, the natural MAR would have all the runoff accumulated down 
the natural route, whereas the current MAR would have the runoff split down both 
routes.  The split was based on the Hydro releases and transfer values). 

Current MAR is the natural MAR layer but includes all internal and inter-catchment 
transfers established by the hydro-electric network.  It does not contain data on other 
abstractions or transfers (to account for these, current MAR should be modified using 
the abstraction index. 

The modelled MAR data was validated against long term (generally >50 years) data 
collected from 30 stream gauging stations across the state (locations shown in 
Figure 1) and covering catchment areas ranging from 21 to 1829 km2.  The results of 
this analysis showed a strong linear relationship (R2 = 0.9973) between the current 
MAR and long term flow records as evident in Figure 2.  It was considered that the 
MAR layer accurately reflects the long term yield of the Tasmanian drainage for the 
period 1900-2000 for the majority of stream drainages.  Accuracy for small first order 
streams would be significantly less reliable, due to local influences on drainage, hill 
slope and groundwater processes. 
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Figure 1. Map showing stream gauging locations (source: Water Assessment and 
Planning Branch, Department of Primary Industries, Water and Environment). 
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Figure 2. Plot of CFEV ‘Current MAR’ v Q (cumec) from 25 gauging stations (see  
Figure 1 above for locations).  Thin line is 1:1. 

 

Data limitations 

This data should not be used to provide estimates of yield for dam assessments or 
other fine-scale water management tasks. 

These MAR data were designed to be used in a relative assessment of hydrological 
change across the Tasmanian drainage network.  If estimates of current yield are 
made from these MAR data, the current MAR values should be adjusted by removing 
the net proportion of yield abstracted (as indicated by the abstraction index), and 
then by making any adjustments for the downturn in yield observed since the mid 
1970s. 

Absolute MAR values should not be used in place of more reliable hydrological 
models, which are currently being developed for 69 catchments across the state by 
the Water Assessment Branch, Department of Primary Industries and Water. 

The highly extrapolated cases within this data, i.e. remote areas and upstream river 
sections should be treated with more caution than those parts of the data that are on 
or near gauging stations. 

References 

Jerie, K., Houshold, I. and Peters, D. (2003). Tasmania's river geomorphology: 
stream character and regional analysis. Volume 1. Department of Primary Industries, 
Water & Environment, Hobart, Tasmania. 126 pp. 
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Date created September 2004 

Scale and coverage 1:25 000; Statewide 

Column heading KT_BIGMAR, KT_SMLMAR, RS_ACNMMAR, 
RS_ACNTMAR, RS_MAR, WB_ACNMMAR, 
WB_ACNTMAR, WB_MAR 

Type of data Continuous 

Assigning values to ecosystem spatial units 

Karst (KT_BIGMAR and KT_SMLMAR) 

It was believed that rivers with a large MAR flowing through karst areas had a lot less 
influence on the condition of the karst than smaller rivers and streams (Earth Science 
Section, DPIW, pers. comm.).  As such, two MAR values were assigned to each of 
the karst spatial units (one reflecting the upstream accumulated current MAR for the 
local karst RSCs associated with big rivers (>48.2 GL (Earth Science Section, DPIW, 
pers. comm.) and one for RSCs associated with small rivers (≤48.2 GL).   

For several of the karst condition variables (catchment disturbance, abstraction index 
and regulation index), a context was set whereby big rivers contributed to only 20% 
of the catchment impact value calculated using the karst catchments when combined 
with a small river (which contributed the remaining 80%) (R. Eberhard, Earth Science 
Section, DPIW, pers. comm.).  As a result, two methods were employed to 
accumulate values using upstream catchments. 

The MAR associated with big rivers and small rivers were calculated as KT_BIGMAR 
and KT_SMLMAR, respectively, using the following rules: 

1. Divide karst RSCs into two subsets and assign to karst spatial unit as 
KT_BIG and KT_SMALL: 

� ‘Big river catchments’:  Does the karst spatial unit have RSCs in its 
local catchment that have an accumulated current MAR 
(RSC_AMARNM) >48.2 GL? 

Yes: Assign KT_BIG as 1. 

No: Assign KT_BIG as 0. 

� ‘Small river catchments’:  Does the karst spatial unit have RSCs in its 
local catchment that have an accumulated current MAR 
(RSC_AMARNM) ≤48.2 GL? 

Yes: Assign KT_SMALL as 1. 

No: Assign KT_SMALL as 0. 

2. Calculate all MAR values for the ‘big river catchment’ group and ‘small river 
catchment’ group, according to the following rules, and assign to karst spatial 
units as KT_BIGMAR and KT_SMLMAR, respectively. 

� When all RSCs associated with karst spatial unit are within the ‘big 
river catchment’ group (KT_BIG = 1), sum the accumulated current 
MAR (RSC_AMARNM) for all downstream RSCs (i.e. where 
KT_DWMSTRM = 1 in CFEV Karst Catchments attribute data) in the 
‘big river catchment’ group and assign as KT_BIGMAR. 

� When all RSCs associated with karst spatial unit are within the ‘small 
river catchment’ group (KT_SMALL = 1), sum the accumulated 
current MAR (RSC_AMARNM) for all downstream RSCs (i.e. where 
KT_DWMSTRM = 1 in CFEV Karst Catchments attribute data) in the 
‘small river catchment’ group and assign as KT_SMLMAR. 
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� When there are RSCs associated with karst spatial unit within both 
the ‘big river catchment’ and ‘small river catchment’ groups (KT_BIG = 
1 AND KT_SMALL = 1): 

- If there are downstream RSCs (i.e. where KT_DWMSTRM = 1 
in CFEV Karst Catchments attribute data) in the ‘big river 
catchment’ group, then sum the accumulated current MAR 
(RSC_AMARNM) for all downstream RSCs only. 

- If no downstream RSCs (i.e. where KT_DWMSTRM = 0 in 
CFEV Karst Catchments attribute data) are present in the ‘big 
river catchment’ group, then sum the accumulated current MAR 
(RSC_AMARNM) for all RSCs in the group. 

- If there are downstream RSCs (i.e. where KT_DWMSTRM = 1 
in CFEV Karst Catchments attribute data) in the ‘small river 
catchment’ group, then sum the accumulated current MAR 
(RSC_AMARNM) for all downstream RSCs (i.e. where 
KT_DWMSTRM = 1 in CFEV Karst Catchments attribute data) 
only. 

- If no downstream RSCs are present in the ‘small river 
catchment’ group (i.e. where KT_DWMSTRM = 0 in CFEV 
Karst Catchments attribute data), then sum the accumulated 
current MAR (RSC_AMARNM) for all RSCs in the group. 

Rivers (RS_ACNMMAR, RS_ACNTMAR, RS_MAR) 

Assign the local MAR (RS_MAR) and the upstream accumulated MAR (current 
(RS_ACNMMAR) and natural (RS_ACNTMAR)) of the RSC (as calculated above) 
directly to the river section it is associated with. 

Waterbodies (WB_ACNMMAR, WB_ACNTMAR, WB_MAR) 

Assign the local MAR (WB_MAR) and the upstream accumulated MAR (current 
(WB_ACNMMAR) and natural WB_ACNTMAR)) of the RSC (as calculated above) 
directly to the waterbody it is associated with. 

CFEV assessment framework hierarchy 

� used extensively in attributes that are accumulated for catchments. 

Mining sedimentation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Mining sedimentation 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Shivaraj Gurung, Water Resources Division, Department 
of Primary Industries, Water and Environment (DPIWE) 

Description Distribution of major river sedimentation due to past 
mining activities. 

Input data 

� CFEV Acid drainage spatial data 
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� Tasmanian Acid Drainage Reconnaissance, MRT 

Lineage 

Many rivers downstream of historical mines sites are impacted by mine waste and 
tailings from past mining activities. The mining sedimentation data layer was 
developed using data from the Tasmanian Acid Drainage Reconnaissance Survey 
(Gurung 2001).  The acid drainage spatial data layer produced for the CFEV Project 
was reviewed, along with historical information on downstream mining 
sedimentation, by John Pemberton (MRT) and Dr Shivaraj Gurung (DPIWE, formerly 
of MRT) to produce a historical river mining sedimentation layer.  The extent to which 
significant mining sedimentation continues down a river was observed in the field or 
estimated depending on the structure of the rock type being discharged from the 
mining sites (finer materials travel further and more quickly than coarser sediment).  
The flow regime within the river affected was also taken into consideration. 

The mining sedimentation spatial data was assigned to each of the river sections 
using the rules outlined below, and resulted in a layer depicting the 
presence/absence of mining sedimentation. 

Data limitations 

Except for the Queen and King rivers in western Tasmania, the downstream extent 
of mining sedimentation of river reaches impacted by historic mining is regarded as 
approximate.  Mine sediments in the Queen and King rivers have been detected 
along the entire downstream reaches.  For other impacted rivers, sediment transport 
has been estimated from flow regime and sediment types of the river reaches. 

Date created March 2004 

Scale and coverage 1:25 000; Statewide 

References 

Gurung, S. (2001). Tasmanian Acid Drainage Reconnaissance. 1. Acid Drainage 
from Abandoned Mines in Tasmania. Tasmanian Geological Survey Record 2001/05. 
Mineral Resources Tasmania, Rosny Park. 

Attribute data 

Title Mining sedimentation 

Column heading RS_MINES 

Input data 

� CFEV Mining sedimentation spatial data (described above) 

Type of data Categorical 

Number of classes 2 

Assigning values to ecosystem spatial units 

Using the mining sedimentation spatial data layer, each river section was assigned a 
score indicating presence (0) or absence (1) of substantial mining sedimentation 
(RS_MINES), based on whichever was present along the majority of the river section 
length. 

CFEV assessment framework input 

� Rivers>Condition>Naturalness score (RS_NSCORE)>Sediment input 
(RS_SEDIN) 
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Native fish assemblages 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Native fish assemblages 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Distribution of native fish assemblages in Tasmania. 

Input data 

� CFEV Digital Elevation Model raster data 

� CFEV Slope attribute data 

� Fish distribution records, Department of Primary Industries, Water and 
Environment (1997-2004) 

� Fish distribution records, Freshwater Systems (1997-2004) 

� Fish distribution records, Inland Fisheries Service (IFS) (1997-2004) 

� Regional Forest Agreement (RFA) Fish Database (version 1997), DPIW 

Lineage 

The state fish distribution database, first developed through the RFA process by 
Davies and Cook (Freshwater Systems, unpublished data) in 1997, was updated by 
adding more recently collected data sourced from Department of Primary Industries, 
Water and Environment, IFS and Freshwater Systems.  This revised data set was 
used by a panel of Tasmanian freshwater fish experts to derive mapping rules to 
generate pre-European distribution maps for all the non-threatened native species 
(mapping rules provided below).  These maps were combined (intersected) using 
GIS analysis and a regional native fish assemblage map was produced. 

Mapping pre-European native fish species distributions 

The native fish assemblage rules were primarily developed for all 
‘common/widespread’ species not listed under the Threatened Species Protection 
Act 1995 and included: 

� Anguilla australis (shortfin eel) 

� Anguilla reinhardtii (longfin eel) 

� Galaxias maculatus (common jollytail) 

� Galaxias truttaceus (mountain galaxias) 

� Galaxias brevipinnis (climbing galaxias) 

� Neochanna cleaveri (Tasmanian mudfish, used to be Galaxias cleaveri) 

� Galaxiella pusilla (dwarf galaxias) 

� Gadopsis marmoratus (blackfish) 

� Nannoperca australis (pygmy perch) 

� Prototroctes maraena (Australian grayling) 
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� Pseudaphritis urvillii (sandy) 

� Retropinna tasmanica (Tasmanian smelt) 

� Lampreys (Mordacia mordax and Geotria australis) – separate rules could not 
be developed due to lack of data 

� Lovettia sealii (Tasmanian whitebait) 

Note some exceptions where some additional assemblages were developed 
specifically for waterbodies which did include known, historical distributions of 
threatened species.  These included: 

� Galaxias auratus (golden galaxias) (occurring in lakes Sorell and Crescent) 

� Galaxias johnstoni (Clarence galaxias) (occurring in Clarence and Wentworth 
lagoons) 

� Paragalaxias dissimilis (Shannon paragalaxias) (occurring in Great Lake, 
Lake Penstock and Shannon Lagoon) 

� Paragalaxias eleotroides (Great Lake paragalaxias) (occurring in Great Lake, 
Lake Penstock and Shannon Lagoon) 

� Paragalaxias julianus (western paragalaxias) (occurring in the Pillans and 
Julians lakes systems) 

� Paragalaxias mesotes (Arthurs paragalaxias) (occurring in Arthurs and 
Woods lakes) 

The rules for the common species consisted of logical statements, occasionally 
combined with a map depicting a distributional line/polygon used in a particular rule, 
as follows: 

Anguilla australis (shortfin eel) 

Anguilla australis is distributed in rivers, waterbodies and wetlands, statewide with a 
high probability of occurrence at elevations <1000 m and a low probability of 

occurrence at elevations ≥1000 m. 

Anguilla reinhardtii (longfin eel) 

Anguilla reinhardtii is only present at elevations <300 m, east of line 1 (Figure 1).  
Within this region, it has a high probability of occurrence north of line 2 and a low 
probability of occurrence south of line 2.  For all other areas, (i.e. west of line 1) 
Anguilla reinhardtii is absent.  A. reinhardtii occurs in rivers, waterbodies and 
wetlands. 
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Figure 1. Boundaries (lines 1 and 2) indicating variations in the probabilities of 
Anguilla reinhardtii occurrence. 

 

Galaxias maculatus (common jollytail) 

Galaxias maculatus occurs in rivers and wetland with a high probability of occurrence 
at elevations <100 m, low probability of occurrence at elevations between 100 and 
<250 m, and absent at elevations >250 m. 

Galaxias truttaceus (spotted galaxias) 

Galaxias truttaceus found in rivers, waterbodies and wetlands with a high probability 
of occurrence at elevations <400 m outside line 1 (Figure 2) or inside line 1 (lakes 
and wetlands only). 
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Figure 2. Boundary (line 1) indicating variation in the probabilities of Galaxias 
truttaceus occurrence. 

 

Galaxias brevipinnis (climbing galaxias) 

High probability of occurrence of Galaxias brevipinnis west of line 1 (Figure 3), low 
probability of occurrence east of line 1.  G. brevipinnis occurs only in rivers at 
elevation <1000 m, and only in waterbodies and wetlands at elevations >1000 m. 
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Figure 3. Boundary (line 1) indicating variation in the probabilities of Galaxias 
brevipinnis occurrence. 

 

Neochanna cleaveri (Tasmanian mudfish, formerly Galaxias cleaveri) 

Neochanna cleaveri occurs in river and wetland with a high probability of occurrence 
at elevations <100 m.  Else absent. 

Galaxiella pusilla (dwarf galaxias) 

Galaxiella pusilla occurs in wetlands only, with a high probability of occurrence at 
elevations <50 m and north of line 1 (Figure 4), but does not occur on King Island or 
other north-west islands except Hunter and Three Hummock.  Else absent. 
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Figure 4. Boundary (line 1) indicating variation in the probabilities of Galaxiella pusilla 
and Gadopsis marmoratus occurrence. 

 

Gadopsis marmoratus (blackfish) 

Gadopsis marmoratus is present in rivers and has a high probability of occurrence 
north of line 1 (Figure 4) but absent on all Bass Strait islands and elevations <400 m.  
Else absent. 

Nannoperca australis (pygmy perch) 

Nannoperca australis occurs in rivers and wetlands with a high probability of 
occurrence north of line 1 (Figure 5), at elevations <400 m and with a slope <0.2%. 
Else absent. 
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Figure 5. Boundary (line 1) indicating variation in the probabilities of Nannoperca 
australis occurrence. 

Prototroctes maraena (Australian grayling) 

Prototroctes mareana is distributed only in rivers, statewide, with a high probability of 
occurrence at elevations <200 m.  Else absent. 

Pseudaphritis urvillii (sandy) 

Pseudaphritis urvillii only occurs in rivers, statewide, with a high probability of 
occurrence at elevations <200 m.  Else absent. 

Retropinna tasmanica (Tasmanian smelt) 

Retropinna tasmanica occurs only in rivers, statewide, with a high probability of 
occurrence at elevations <20 m.  Else absent. 

Lampreys (Mordacia mordax and Geotria australis) – separate rules could not 
be developed due to lack of data 

Mordacia mordax and Geotria australis (as a collective group) is distributed only in 
rivers, statewide, with a high probability of occurrence at elevations <200 m.  Else 
absent. 

Lovettia sealii (Tasmanian whitebait) 
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Lovettia seallii is present in rivers with a high probability of occurrence west of line 1 
and north of line 2 (Figure 6) and at elevations <10 m.  Else absent.  L. seallii does 
not occur on the Bass Strait islands. 

 

Figure 6. Boundaries (lines 1 and 2) indicating variations in the probabilities of Lovettia 
sealii occurrence. 

 

Mapping native fish assemblage distributions 

Species distribution maps were combined to develop an overall native fish 
assemblage map.  This process produced over 150 unique combinations of the 14 
fish species, which included a large number of assemblages with very small areas.  
This set was evaluated for redundant or trivial ‘slivers’, which were removed by being 
re-assigned to the adjacent downstream assemblage.  This reduced the number of 
‘true’ assemblages to 55.  A number of additional assemblages were identified for 
specific waterbodies containing species listed under the Tasmanian Threatened 
Species Protection Act 1995.  The final native fish assemblage regional map is 
shown in Figure 7, illustrating the level of variation across Tasmania, particularly 
around the coastal regions. 
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Figure 7. Map of native fish assemblage regional distributions for Tasmania (55 
classes). Note that this map is provided for illustrative purposes - a legend is not 
provided due to the large number of assemblages and the small size of the graphic. 

 

The fish assemblage data was assigned to each of the river sections and 
waterbodies using the rules outlined below. 

Data limitations 

Uncertainty in the native fish assemblage map occurred in two areas.  A new 
assemblage was created for the South Esk basin and was manually assigned to the 
river sections in that catchment.  The other uncertainty was the question of whether 
threatened species should be included in the assemblage map.  A decision was 
made to omit threatened species from river drainages due to limited time and 
difficulty in adequately estimating habitat within rivers to be modelled.  In addition, 
threatened species have been captured in the Special Values (SVs) assessment 
within the CFEV framework.  Note, the exception of waterbody-dwelling threatened 
species which were included in assemblages created especially for waterbodies. 

Date created December 2004 

Scale and coverage 1:25 000; Statewide 
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Attribute data 

Title Native fish assemblages 

Column heading RS_FISH, WB_FISH 

Input data 

� CFEV Slope attribute data 

� CFEV Native fish assemblages spatial data (described above) 

� CFEV Stream order attribute data 

� Land Information System Tasmania (LIST) 1:25 000 hydrographic theme 
(subset: waterbody – natural or dammed freshwater and salt flat), DPIW 

� LIST Waterfall data, DPIW 

Type of data Categorical 

Number of classes RS_FISH = 54, WB_FISH = 35 

Assigning values to ecosystem spatial units 

Rules which considered native fish assemblage distribution, stream order, stream 
slope and the presence of natural barriers (waterfalls), were created to assign each 
river section and waterbody with a native fish assemblage class (e.g. F0, F1, F2, 
etc.) (RS_FISH and WB_FISH, respectively).  A class (F0) was created to assign 
those features where native fish were deemed to have been absent or to have a low 
probability of occurrence under pre-European conditions. The attribution rules are 
outlined below. 

River sections (RS_FISH) 

1. Does the river section have a stream order (RS_ORDER) = 1 or 2? 

Yes: Class F0 = fish absent or at very low density. 

No: Go to 2. 

2. Does the river section have a slope (available as a gradient in RS_SLOPE) 
>10%? 

Yes: Class F0 = fish absent or at very low density. 

No: Go to 3. 

3. Is the river section upstream of one or more contiguous (immediately 
adjoining) river sections which have a slope (RS_SLOPE) >10% and a 
cumulative length >950 m? 

Yes: Class F0 = fish absent or at very low density. 

No: Go to 4. 

4. Is the river section upstream of a waterfall which is located >10 km upstream 
of the coast or >5 km upstream of a waterbody with fish present? 

No: Assign dominant fish assemblage class from the native fish assemblage 
spatial data layer. 

Yes: Go to 5. 

5. Is the river section located west of line 1 in Figure 3? 

Yes: Class F49 (only Galaxias brevipinnis and Anguilla australis present). 

No: Falls east of line 1: Class F0 = fish absent or at very low density. 
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6. Finally, after waterbodies are assigned (see waterbody native fish attribution 
rules below). 

If the river section is upstream of waterbody classified as class F0 (i.e. 
WB_FISH = F0), assign it as class F0 also. 

Waterbodies (WB_FISH) 

1. Is the waterbody identified as being hyd004919825 (from the LIST 1:25 000 
hydrographic theme (subset: waterbody – natural or dammed freshwater and 
salt flat), i.e. Lake Surprise, Frankland Range)? 

Yes: Assign dominant fish assemblage class from native fish assemblage 
spatial data layer. 

  No: Go to 2. 

2. Is the waterbody identified as: 

� being on Ben Lomond plateau (hyd004214550, hyd004214570, 
hyd004214668, hyd004214563)? or 

� being Rim Lake or upstream of it (hyd004986495, hyd004986538, 
hyd004986537, hyd004986526, hyd004986466)? or 

� having one or more contiguous (immediately adjoining) river sections 
downstream of it which have >10% slope and a cumulative length 
>950 m? or 

� being upstream of any waterbody with the above characteristics? or 

� being within a river section assigned to class F0? or 

� being isolated from the drainage? 

Yes: Class F0 = fish absent or at very low density. 

No: Go to 3. 

3. Is waterbody in a river section assigned to class F49? 

Yes: Class F49 (only G. brevipinnis and/or A. australis present) 

No: Assign dominant fish assemblage class from native fish assemblage 
spatial data layer. 

CFEV assessment framework input 

� Rivers>Classification 

� Waterbodies>Classification 

Native fish condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Native fish condition 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 
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Description Condition of native fish populations based on impacts 
associated with human activities. 

Input data 

� CFEV Acid drainage attribute data 

� CFEV Lake level manipulation attribute data 

� CFEV Mining sedimentation attribute data 

� CFEV Native fish assemblage (rivers and waterbodies) attribute data 

� Land Information System Tasmania (LIST) dams and storages, DPIW 

Lineage 

The native fish condition layer was created to indicate the effect of human activity on 
native fish populations using GIS mapping rules.  The native fish condition index 
takes into account the presence of significant man-made barriers to fish, mining 
sedimentation and acid drainage as significant local influences on Tasmanian native 
fish distributions. 

Only larger dam structures could be included as barriers in deriving this index.  Other 
man-made small barriers such as weirs were not included due to inconsistent 
mapping and uncertainty over barrier status, i.e. some have fish ladders, leak or are 
not barriers at all times.  A major dam table (see Appendix 14 in the CFEV Project 
Technical Report) to indicate dams that were significant barriers to fish passage, was 
created following expert review of all mapped dams and storages.  Map layers for 
acid mine drainage and mining sedimentation were developed through CFEV using 
data from the Tasmanian Acid Drainage Reconnaissance Survey (Gurung 2001). 

The presence of exotic fish species within an ecosystem is also an important driver 
of native fish population condition within Tasmania.  It was, however, assessed as a 
separate index to this native fish condition index.  These two indices were 
considered together in developing the expert rule systems for deriving the biological 
condition index.  Any use of these indices which consider status of native fish 
assemblages should take both indices (and/or their source data) into account.  A 
future revision of the CFEV data should combine both the native fish condition and 
exotic fish indices into a single index. 

The native fish condition score ranges from 1 (pristine/near pristine) to 0 (degraded 
condition), with a -9 score assigned to areas where native fish are naturally absent or 
have a low probability of occurrence.  Rules for assigning a native fish condition 
score to river sections and waterbody spatial units are provided below. 

Data limitations 

The native fish condition inherits all the data limitations of the derivation processes 
and input data. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

References 

Gurung, S. (2001). Tasmanian Acid Drainage Reconnaissance. 1. Acid Drainage 
from Abandoned Mines in Tasmania. Tasmanian Geological Survey Record 2001/05. 
Mineral Resources Tasmania, Rosny Park. 

Column heading RS_FISHCON, WB_FISHCON 

Type of data Categorical 

Number of classes RS_FISHCON = 4, WB_FISHCON = 4 
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Assigning values to ecosystem spatial units 

River sections (RS_FISHCON) 

The following rules were used to assign each river section with a native fish condition 
score (RS_FISHCON): 

1. All river sections that are assigned with a native fish assemblage class 
(RS_FISH) of ‘F0’ to be assigned as -9 (i.e. fish absent). 

2. All river sections within the Central Plateau polygon in Figure 1 to be 
assigned as 1. 

3. All river sections upstream of a storage with a significant dam structure to be 
assigned as 0 (refer to Appendix 14 in the CFEV Project Technical Report for 
list of major dams). 

4. All river sections that have a mining sedimentation score (RS_MINES) = 0 to 
be assigned as 0.5. 

5. All river sections that have an acid mine drainage score (RS_ACID) = 1 to be 
assigned as 0. 

6. All remaining river sections to be assigned as 1. 

 

Figure 1. Central plateau polygon for use in native fish condition rules. 
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Waterbodies (WB_FISHCON) 

The following rules (applied in this order) were used to assign each waterbody with a 
native fish condition score (WB_FISHCON): 

1. All waterbodies that are assigned with a native fish assemblage class 
(WB_FISH) of ‘F0’ to be assigned as -9 (i.e. fish absent). 

2. All waterbodies within the polygon in Figure 1 (see above) to be assigned as 
1. 

3. All waterbodies upstream of or associated with an artificial storage with a 
significant dam structure to be assigned as 0 (refer to Appendix 14 of the 
CFEV Project Technical Report for list of major dams), with the exception of 
Lakes Sorell and Crescent, Great Lake, Arthurs Lake, Woods Lake, Lake 
Pedder, Lake St Clair for which a score of 0.67 applies. 

4. All remaining waterbodies with a lake level manipulation score 
(WB_LLEVELM) of 0.2 or 0.4 to be assigned as 0.33. 

5. All remaining waterbodies with a lake level manipulation score 
(WB_LLEVELM) of 0.6 to be assigned as 0.67. 

6. All remaining waterbodies to be assigned as 1. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Biological condition (RS_BIOL) 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Fish condition (WB_FISHC) 

Naturalness-Representativeness Class 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Naturalness-Representativeness (NR) Class 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description A set of data that allows the naturalness (using N-score) 
and representativeness (using Representative 
Conservation Value (RCV)) to be visualised together. 

Input data 

� CFEV Naturalness attribute data 

� CFEV RCV attribute data 

Lineage 

The NR class data was developed to allow visualisation of the RCV data whilst still 
being able to obtain information about the naturalness at a site.  When mapped, the 
RCV data produces a scattered pattern across the landscape with a contrast of 
areas ranging between Bands A, B, and C compared to the dominant distribution of 
naturalness which is typically poorer in the agricultural and urban areas and more 
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pristine in the reserved areas, such as the World Heritage Area (WHA).  The latter 
data set is often the one that most land and water managers are most familiar with.  
The scattering effect of the RCV data is a result of the spatial selection algorithm 
emphasising the need for all ecosystem values to have representative examples 
across their distribution.  To illustrate the relationship between representativeness 
and naturalness, the NR class was invented to enable the influence of each factor to 
be easily mapped and thus, interpreted.  The NR class combines the categorised 
data of N-score (Table 1) with RCV using the rules given below. 

Table1. Naturalness categories for all ecosystem themes. 

Category Min to max values 

Low 0 to 0.6 

Medium >0.6 to 0.85 

High >0.85 to 1 

Data limitations 

The NR class is highly derived and inherits all the data limitations of the derivation 
processes and input data. 

Date created March 2005 

Scale and coverage 1:25 000; Statewide 

Column heading ES_NRCLASS, KT_NRCLASS, SM_NCLASS, 
RS_NRCLASS, WB_NRCLASS, WL_NRCLASS 

Type of data Categorical 

Number of classes ES_NRCLASS = 9, KT_NRCLASS = 9, SM_NCLASS = 9, 
RS_NRCLASS = 9, WB_NRCLASS = 9, WL_NRCLASS = 
9 

Assigning values to ecosystem spatial units 

An NR class (e.g. A1, A2, A3, etc.) was assigned to each of the ecosystem spatial 
units as **_NRCLASS (** is the prefix for each ecosystem theme i.e. ES = estuaries, 
KT = karst, RS = rivers, SM = saltmarshes, WB = waterbodies and WL = wetlands), 
using the matrix given in Table 2 (e.g. if an estuary is rated a A-class RCV and has 
high naturalness, then assign class A1). 

Table 2. Classification of representativeness and naturalness (R/N matrix) 

R                             N  High (1) Medium (2) Low (3) 

A A1 A2 A3 

B B1 B2 B3 

C C1 C2 C3 

 

Modified TASVEG 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Modified TASVEG 
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Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Distribution of natural and exotic vegetation of Tasmania. 

Input data 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0)), 
DPIW 

Lineage 

The development of various layers, such as native and exotic riparian vegetation 
layers, needed data that identified broad areas of natural and exotic vegetation 
rather than individual vegetation communities.  As a result, a layer (termed the 
‘modified TASVEG spatial data layer’) was created from the TASVEG data layer 
(Version 0.1 May 2004), which merged all natural TASVEG codes into one group 
and all exotic TASVEG codes into another.  Natural non-vegetation codes, such as 
water, rocks, etc. were assigned to the natural class whilst other non-vegetation 
codes such as built up areas were allocated to the exotic (sometimes termed 
‘cultural’) class.  Appendix 12 of the CFEV Project Technical Report presents all of 
the TASVEG vegetation communities and their assigned group (i.e. either natural or 
exotic). 

The modified TASVEG spatial data layer was used to assess the extent of both 
exotic and natural vegetation within the riparian (buffer) zone of rivers, waterbodies 
and wetlands, the lateral extent and width of the backing vegetation of saltmarshes, 
the assessment of vegetation condition within wetlands, and the condition of 
platypus. 

Data limitations 

TASVEG is based on the interpretation of aerial photos, and cannot always 
distinguish between similar vegetation types. 

Date created September 2004 

Scale and coverage 1:25 000; Statewide 

References 

DPIW. (2003). TASVEG 0.1 May 2003. Tasmanian Monitoring and Mapping 
Program. Department of Primary Industries and Water, Hobart. 

Harris, S. and Kitchener, A. (2003). Tasmania's vegetation: a technical manual for 
TASVEG, Tasmania's vegetation map: Version 1.0. (Draft). Department of Primary 
Industries, Water and Environment, Hobart. 

Platypus condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Platypus condition 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
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Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Distribution of the fungal disease, Mucormycosis, in 
platypus. 

Input data 

� CFEV Rivers spatial data 

� Land Information System Tasmania (LIST) 1:100 000 catchment map, DPIW 

� Mucor amphiborum distribution data (Obendorf et al. 1993; Munday et al. 
1998) 

Lineage 

An index of platypus (Ornithorhynchus anatinus) population condition was developed 
based on the results of a population viability analysis conducted by Fox et al. (2004).  
The mapping rules for deriving the condition index were based directly on the outputs 
of this analysis, combined with considerations of the likely current effects of the 
fungus, Mucor amphiborum which causes the disease, Mucormycosis (Munday et al. 
1998).  Expert input and review was also provided by Sarah Munks (Forest Practices 
Authority, pers. comm.).  Overall, platypus population condition is believed to be 
affected by a combination of land clearance in and adjacent to the riparian zone 
interacting with the degree of Mucor amphiborum infection. 

A Mucormycosis distribution shapefile was generated primarily on results from 
Munday et al. (1998) and Obendorf et al. (1993).  A map showing the known current 
Mucormycosis disease distribution is presented in Figure 1.  The GIS mapping rules 
for applying this distribution across a broader catchment scale are provided below. 
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Figure 1. Mucormycosis distribution (Sources:  Blue – Munday et al. (1998); Red – 
Obendorf (1993). 

 

A catchment map, showing areas of Mucormycosis infestation, was developed using 
the following rules: 

1. Overlay a simple (1:100 000) catchment map with both the Mucormycosis 
distribution data layer and the CFEV rivers spatial data layer. 

2. All river sections within the 1:100 000 catchment boundaries where 
Mucormycosis infestation is present should be assigned as Mucormycosis 
infested (1), otherwise not infested (0). 

Note exception to this rule: Arthurs Lake - only assign in-flowing rivers, not 
the downstream catchments. 

A platypus condition score was then assigned to river sections using this 
Mucormycosis disease distribution map and riparian vegetation data.  These rules 
are outlined below. 

Data limitations 

Assumes Mucormycosis is distributed across all river sections through entire 
catchment and not just the main stem as in Figure 1. 
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Date created September 2004 

Scale and coverage 1:100 000; Statewide 

References 

Fox, J.C., Regan, T.J., Bekessey, S.A., Wintle, B.A., Brown, M.J., Meggs, J.M., 
Bonham, K., Hickey, J., Turner, P., Jones, M., Brown, W. E., Mooney, N., Grove, S., 
Yamanda, K. and Burgman, M. A. (2004). Linking landscape ecology and 
management to population viability analysis.  Report 2.  Population viability analyses 
for eleven forest dependent species. Melbourne: Report to Forestry Tasmania from 
University of Melbourne. 

Munday, B.L., Whittington, R.J. and Stewart, N.J. (1998). Disease condition and 
subclinical infections of the platypus (Ornithorhynchus anatinus). Philosophical 
transactions of the Royal Society of London  Series B  Biological Sciences 353: 
1093-1099. 

Obendorf, D.L., Peel, B.F. and Munday, B.L. (1993). Mucor amphibiorum infection in 
platypus (Ornithorhchnchus anatinus) from Tasmania. Journal of Wildlife Diseases 
29: 485-487. 

Attribute data 

Title Platypus condition 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, DPIW 

Column heading RS_PLATYP 

Input data 

� CFEV Platypus condition spatial data (described above) 

� CFEV Riparian vegetation condition (native) (rivers) attribute data 

� CFEV Stream order attribute data 

Type of data Categorical 

Number of classes 8 

Assigning values to ecosystem spatial units 

Rules for assigning each river section with a platypus condition score (RS_PLATYP) 
(see below) were derived by combining information in (Fox et al. 2004), with 
information from Sarah Munks (Forest Practices Authority, pers. comm.) and 
(Munday et al. 1998). 

1. Is the riparian vegetation of the river section >75% natural (RS_NRIPV 
>0.75)? 

Yes: Go to 2 

No: Go to 3 

2. Is the catchment of the river section infected with Mucormycosis (as per the 
platypus condition spatial data layer)? 

Yes: Assign score as 0.5 

No: Assign score as 1 

3. Does the river section have a stream order (RS_ORDER) = 1? 
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Yes: Go to 4. 

No: (therefore, stream order (RS_ORDER) is ≥2 or greater) Go to 5. 

4. Is the riparian vegetation of river section <25% natural (RS_NRIPV <0.25)? 

Yes: a. If river section is within a Mucormycosis infected catchment, assign  
      score as 0 or 

   b. If river section is not within a Mucormycosis infected catchment, 
      assign score as 0.3. 

No: (therefore, riparian vegetation is 25-75% natural (RS_NRIPV = 0.25- 
  0.75)).  
  a. If the river section is within a Mucormycosis infected catchment, 
     assign score as 0.2 or 
  b. If river section is not within a Mucormycosis infected 
      catchment, assign score as 0.8. 

5. Is the riparian vegetation of river section <25% natural (RS_NRIPV <0.25)? 

Yes: a. If river section is within a Mucormycosis infected catchment, assign  
      score as 0.4 or 

  b. If river section is not within a Mucormycosis infected   
      catchment, assign score as 0.6. 

No: (therefore, riparian vegetation is 25-75% natural (RS_NRIPV = 0.25- 
  0.75)). 
  a. If river section is within a Mucormycosis infected catchment, assign  
      score as 0.6 or 
  b. If river section is not within a Mucormycosis infected  
      catchment, assign score as 0.8. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NCORE)> Biological condition (RS_BIOL) 

Regulation index 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Regulation index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description The amount of regulation of the natural flow regime due to 
the effect of all water storage upstream 

Input data 

� CFEV Mean Annual Run-off (natural) attribute data 

� CFEV River Section Catchments (RSC) spatial data 

� CFEV Waterbody artificiality attribute data 
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� CFEV Waterbodies (invalid) spatial data 

� Hydro infrastructure and discharge data (volume), Hydro Tasmania 

� Land Information System Tasmania (LIST) Farm dam layer, DPIW 

� Water Information Management System (WIMS) database, DPIW 

Lineage 

The flow regulation index, REGI, rates all river sections according to the amount of 
regulation of the natural flow regime due to the effect of all water storage upstream.  
This assumes that one dam volume is captured per year.  This is comparable to the 
active Hydro storage volume.  The regulation index is derived by summing all known 
storage volumes upstream and dividing the sum by the modelled natural MAR for the 
river section in question: 

 

The sum of all ‘active’ storage within the upstream RSCs catchment and the local 
RSC is divided by the accumulated natural MAR of RSCs (RSC_AMARNT).  The 
accumulated natural MAR was modelled for all river sections and RSCs.  Cumulative 
storage was calculated by summing all ‘active’ storage volumes for all ‘modified’ 
waterbodies upstream in the catchment.  These include: 

� CFEV waterbodies with an artificiality score (WB_ARTIF) = 0 

� all LIST-mapped large and small farm and other storage dams, with volumes 
estimated from an area-volume relationship (the ‘invalid’ waterbodies) 

� all dams not mapped but included in the WIMS database. 

� all ‘active’ Hydro storage (i.e. useable volumes supplied by Hydro Tasmania). 

The cumulative upstream storage was calculated using the following rules: 

1. Create the ‘modified’ waterbodies data set: 

a. Draft data set: Combine the following data sets to develop a single 
‘modified’ waterbodies data set (note, there may be overlap between 
the following criteria): 

� all ‘invalid’ waterbodies 

� all ‘valid’ waterbodies that have been rated as being artificial 
(WB_ARTIF = 0) (see Appendices 0 and 0) 

� all WIMS dams (catchment dams, off-stream dams, and on-
stream dams) 

� all farm dams on LIST identified as not being included in 
WIMS (approximately 31% of all farm dams identified from 
LIST) 

b. Final layer: Identify and remove duplicates of WIMS dams: 

Remove WIMS dam if a WIMS Point falls within 200 m of another 

artificial waterbody of similar volume (within range of ±4 times the 
capacity); 

Note: 

� Arthurs Lake was removed from WIMS data set 
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� Lake Leake storage volume was derived as being = 20% of 
storage capacity 

� those WIMS dams with 0 (null) capacity value in the WIMS 
database were set a nominal capacity = median value of 
range of all WIMS total capacity records. 

2. Calculate storage volume (ML) for all ‘modified’ waterbodies (as described 
above): 

� For Hydro storages, assign with the useable volume (USE_VOLUME) 
supplied by Hydro Tasmania 

� For WIMS dams, assign with the capacity (CAPACITY from WIMS 
database) (ML) 

� For all other waterbodies (non Hydro and non WIMS) (i.e. farm dams 
not in WIMS and other storages (e.g. mine tailings ponds, Lake Leake 
and Tooms Lake etc.)), calculate their volumes from their polygon 
areas using the equation: 

Volume (ML)=21.129*(Area(ha)1.1057) 

This equation was developed by analysis of relationships between 
farm dam volume and surface area, using the WIMS data for off-
stream and catchment dams (n = 167, after reviewing and screening 
the data for unreliable and bad records).  The relationship compared 
favourably against a similar relationship developed by Sinclair Knight 
Merz (SKM 2003; Lowe et al. 2005). 

3. Assign ‘modified’ waterbodies to the RSCs. 

4. Calculate the sum of all storage volume per RSC. 

5. Calculate the upstream cumulative storage by summing all the storage 
volumes in all upstream RSCs plus the local RSC. 

6. Divide the sum of upstream cumulative storage (value from rule 5) by the 
natural MAR (RSC_AMARNT).  Assign value to each RSC. 

The regulation index has no units and ranges from zero, where there are no storages 
upstream, to a large positive number.  Banding ranges for the regulation index were 
assessed following inspection of index values from a range of river sections and 
comparing with in-stream impacts observed by Davies et al. (1999) from selected 
Hydro-impacted streams.  Impacts on stream biotic condition and geomorphology 
were considered to be high (low condition) when the regulation index is >0.15, 
medium when between 0.05 and 0.15, and low to absent when <0.05. 

The specific rules for calculating the regulation index for karst, rivers, waterbodies 
and wetlands are outlined below. 

Data limitations 

The regulation index inherits all the data limitations of the derivation processes and 
input data. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

References 

Davies, P.E., Cook, L.S.J. and McKenny, C.E.A. (1999). The influence of changes in 
flow regime on aquatic biota and habitat downstream of the Hydro-electric dams and 
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power station in Tasmania. Hydro Technical Report Project No. 95/034. Hobart, 128 
pp. 

Lowe, L., Nathan, R., and Morden, R. (2005). Assessing the impact of farm dams on 
stream flows, Part II: Regional characterisation. Australian Journal of Water 
Resources 9: 13-26. 

SKM. (2003). Estimating available water in catchment using sustainable diversion 
limits.  Farm dam surface area and volume relationship. Report to the Department of 
Sustainability and Environment. Draft B. Sinclair Knight Merz, Melbourne. 

Column heading KT_REGI, RS_REGI, WB_REGI 

Type of data Continuous but also exists in a categorical format (see 
Table 1). 

Number of classes KT_REGI_C = 3, RS_REGI_C = 3, WB_REGI_C = 3 

Assigning values to ecosystem spatial units 

A regulation index was assigned to karst, river and waterbody spatial units using the 
following rules. 

Karst (KT_REGI) 

1. Divide RSCs assigned to each karst unit into two subsets: ‘big river 
catchments’ (those RSCs with an accumulated current MAR 
(RSC_AMARNM)>48.2 GL) and ‘small river catchments’ (all other RSCs).  
Note, more details on the rational for the big and small catchment split are 
provided in the MAR section. 

2. Calculate the regulation index for ‘big river catchments’ by a MAR weighted 
average of all downstream-most catchments in the big river catchment group 
for each karst area as: 

 

Where: 

Big river regulation index = Regulation index for the karst spatial unit 
(only taking into account the RSCs of the karst local catchment which 
have RSC_AMARNM>42.8 GL) 

RSC_REGI (1Ln) = Regulation index for the RSCs of the karst local 
catchment which have RSC_AMARNM>42.8 GL 

RSC_MAR (1Ln) = Current MAR value for the RSCs of the karst local 
catchment which have RSC_AMARNM>42.8 GL 

RSC_ACNMAR = Upstream accumulated current MAR value for the 
RSCs of the karst local catchment which have RSC_AMARNM>42.8 
GL 

3. Calculate the regulation index for ‘small river catchments’ by a MAR weighted 
average of all downstream-most catchments in the small river catchment 
group for each karst area as: 

 

Where: 
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Small river regulation index = Regulation index for the karst spatial unit 
(only taking into account the RSCs of the karst local catchment which 
have RSC_AMARNM≤42.8 GL) 

RSC_REGI (1Ln) = Regulation index for the RSCs of the karst local 
catchment which have RSC_AMARNM≤42.8 GL 

RSC_MAR (1Ln) = Current MAR value for the RSCs of the karst local 
catchment which have RSC_AMARNM≤42.8 GL 

RSC_ACNMAR = Upstream accumulated current MAR value for the 
RSCs of the karst local catchment which have RSC_AMARNM≤42.8 
GL 

4. Assign all karst spatial units with an regulation index as a weighted average 
of the big and small regulation values as follows: 

� Karst spatial units associated with both big and small catchments: 

KT_REGI = (Big river regulation index * 0.2) + (Small river regulation index * 0.8) 

Where: 

KT_REGI = Regulation index of the karst spatial unit 

Big river regulation index = Regulation index for the karst spatial 
unit (only taking into account the RSCs of the karst local catchment 
which have RSC_AMARNM>42.8 GL) (calculated in Step 2) 

Small river regulation index = Regulation index for the karst spatial 
unit (only taking into account the RSCs of the karst local catchment 
which have RSC_AMARNM≤42.8 GL) (calculated in Step 3) 

River sections (RS_REGI) 

Assign the regulation index of the RSC (as calculated above) directly to the river 
section it is associated with. 

Waterbodies (WB_REGI) 

Assign the regulation index of the RSC (as calculated above) directly to the 
waterbody it is associated with. 

Each of the karst, river and waterbody spatial data layers has the continuous 
regulation index data categorised according to Table 1.  The categorical data was 
used for reporting and mapping purposes. 

Table 1. Regulation index categories for karst, rivers and waterbodies. 

Category Karst 
(Min to max values) 

Rivers 
(Min to max values) 

Waterbodies 
(Min to max values) 

1 0 to <0.05 0 to <0.05 0.15 to 153.4145 

2 0.05 to <0.15 0.05 to <0.15 0.05 to <0.15 

3 0.15 to 0.778101616 0.15 to 1581154893 0 to <0.05 

 

CFEV assessment framework hierarchy 

� Karst>Statewide audit>Condition assessment>Naturalness score 
(KT_NSCORE)>Hydrology (KT_HYDRO) 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Geomorphic condition (RS_GEOM)>Flow change 
(RS_FLOW) 
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� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Geomorphic condition (RS_GEOM)>Sediment capture-
surrogate (RS_SEDCA) 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Hydrology (WB_HYDRO) 

Representative Conservation Value 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title  Representative Conservation Value (RCV) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Ranking of relative conservation value for Tasmania’s 
freshwater-dependent ecosystems 

Input data 

� Output from the CFEV Project’s spatial selection algorithm 

Lineage 

RCV is a ranking or relative conservation expressed as the relative importance of a 
representative biophysical class, with a priority on spatial units of high naturalness.  
The rules (outlined below) for assigning the ecosystem spatial units with an RCV 
rating were developed by the CFEV Technical Management Group using the raw 
ranking data output from the spatial selection algorithm (Appendix 5 of the CFEV 
Project Technical Report).  This output is included in the CFEV database for each 
ecosystem theme as ES_SORTIT, KT_SORTIT, etc.). 

Date created March 2005 

Scale and coverage 1:25 000; Statewide 

References 

Brown, M.J., Kirkpatrick, J.B. and Moscal, A. (1983). An Atlas of Tasmania's 
Endemic Flora. Tasmanian Conservation Trust, Hobart. 

Commonwealth of Australia. (1997). Nationally Agreed Criteria for the Establishment 
of a Comprehensive, Adequate and Representative Reserve System for Forests in 
Australia. A report by the Joint ANZECC/MCFFA National Forest Policy Statement 
Implementation Sub-committee, Canberra. 24 pp. 

Column heading ES_RCV, KT_RCV, SM_RCV, RS_RCV, WB_RCV, 
WL_RCV 

Type of data Categorical 

Number of classes ES_RCV = 3, KT_RCV = 3, SM_RCV = 3, RS_RCV = 3, 
WB_RCV =3, WL_RCV = 3 

Assigning values to ecosystem spatial units 

An RCV ranking (A, B or C) was assigned to estuary, karst, saltmarsh, river, 
waterbody and wetland spatial units based on the Project’s conservation objectives.  
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The conservation objectives 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.  These conservation principles are translated to banding rules in 
the following sections for each ecosystem theme. 

Estuaries (ES_RCV) 

The banding of RCV for estuaries was based on the number, not area, of estuaries, 
as estuary values were dependent on the entire estuary as a unit, and not 
consistently on estuary size.  Two examples of most biophysical classes were 
selected in the first 30% of estuaries selected by the spatial selection algorithm, 
including the best example of each biophysical class.  At this point, all biophysical 
classes which occur in only one estuary were also selected within band A.  There 
were no estuaries selected within the C band due to the low number of estuaries 
assessed.  There were also a relatively low number of total biophysical classes, 
several of which occurred in only one or two estuaries. 

The RCV banding rules for estuaries were as follows: 

� Assign at least the first two estuaries selected by the spatial selection 
algorithm for each biophysical class as A. 

Note: Some biophysical classes may occur in a single estuary, in 
which case assign as A. 

� Assign estuaries selected by the spatial selection algorithm within the 
first 30% of total estuary number as A. 

� Assign all remaining estuaries as B. 

� No C band was assigned to this ecosystem theme. 

Karst (KT_RCV) 

The banding of RCV for karst was based on the number of karst systems, not area, 
due to the integrated nature of individual karst systems.  By the time 30% of the total 
number of karst units had been selected by the spatial selection algorithm, an 
example of every class had been included in band A.  At this point, 36 of the rarest 
karst classes had 100% of the karst systems in which they occurred selected within 
band A.  The inclusion of at least two examples for each karst class in band A would 
require capturing a large proportion of the total number of karst systems.  However, 
inclusion of the first rule (below) ensures that two examples of every class were 
selected within band A.  C band was not populated for karst systems, due to the low 
number of mapped karst units and the unique biological diversity and high levels of 
local endemism thought to be present within individual karst systems.  While a karst 
biological classification was not undertaken as part of the CFEV Project, the banding 
rules (absence of band C) recognise the biological significance of karst systems. 

The RCV banding rules for karst units were as follows: 

� Assign at least the first two karst selected by the spatial selection 
algorithm for each biophysical class as A. 

� Assign karst selected by the spatial selection algorithm within the first 
30% of total karst number as A. 

� Assign all remaining karst as B. 

� No C band was assigned to this ecosystem theme. 

Rivers (RS_RCV) 
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The banding of RCV for rivers was based on river section length.  Upon selection of 
15% of the total river section length by the spatial selection algorithm (in band A), all 
of the biophysical classes were selected within at least two river clusters, except for 
one biophysical class which was totally selected within one river cluster.  At this 
point, five of the rarest biophysical classes had 100% of the river sections in which 
they occurred selected, and another two biophysical classes had greater than 80% 
selected in band A.  A large proportion of the common biophysical classes were also 
selected within the 15% threshold, hence some rules were set to reduce the amount 
of those selected within band A.  An expert panel determined the rules which 
resulted in appropriate proportions of river sections being allocated within each RCV 
band. 

The RCV banding rules for rivers were as follows: 

� Assign at least the first two river clusters selected by the spatial 
selection algorithm for each biophysical class as A. 

� Assign river sections selected by the spatial selection algorithm within 
the first 15% of total river section length as A, with the following 
exceptions: 

� If the biophysical classes driving the selection of the river section has 
a total extent >50 000 km, only assign those river sections that are 
selected by the spatial selection algorithm within the first 5% of total 
river section length as A, otherwise assign as B. 

� If the biophysical class driving the selection of the river section has a 
total extent of 10 000-50 000 km, only assign those that are selected 
by the spatial selection algorithm within the first 10% of total river 
section length as A, otherwise assign as B. 

� If the biophysical class driving the selection of the river section has a 
total extent <10 000 km, only assign those that are selected by the 
spatial selection algorithm within 15-50% of total river section length 
as B. 

� If the biophysical class driving the selection of the river section has a 
total extent of 10 000-50 000 km, only assign those that are selected 
by the spatial selection algorithm within 10-40% of total river section 
length as B. 

� If the biophysical class driving the selection of the river section has a 
total extent of >50 000 km, only assign those that are selected by the 
spatial selection algorithm within 5-30% of total river section length as 
B. 

� If the biophysical class driving the selection of the river section has a 
total extent <10 000 km, assign those that are selected by the spatial 
selection algorithm within 50-100% of total river section length as C. 

� If the biophysical class driving the selection of the river section has a 
total extent of 10 000-50 000 km, assign those that are selected by 
the spatial selection algorithm within 40-100% of total river section 
length as C. 

� If the biophysical class driving the selection of the river section has a 
total extent of >50 000 km, assign those that are selected by the 
spatial selection algorithm within 30-100% of total river section length 
as C. 

Saltmarshes (SM_RCV) 
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The banding of RCV for saltmarshes was based on saltmarsh area, since 
saltmarshes with larger area are seen as having greater bioconservation significance 
(e.g. diversity and area of meso-habitats, etc.) than smaller ones.  By the time of 
50% of the total number of saltmarshes had been selected by the spatial selection 
algorithm, two examples of the majority of biophysical classes were selected within 
band A and these include the best examples.  To ensure that an adequate proportion 
of the rare biophysical classes were included in band A, it was then decided that any 
biophysical class with an extent <100 ha should have the saltmarshes in which it 
occurs grouped within band A.  C band was not populated as it was believed that 
current saltmarshes were mere fragments of their former extent, hence conservation 
of these remaining saltmarsh ecosystems was considered highly important. 

The RCV banding rules for saltmarshes were as follows: 

� Assign at least the first two saltmarshes selected by the spatial 
selection algorithm for each biophysical class as A. 

� Assign saltmarshes containing any biophysical class with a total 
extent <100 ha as A. 

� Assign saltmarshes selected by the spatial selection algorithm within 
the first 50% of total saltmarsh area as A. 

� Assign all remaining saltmarshes as B. 

� No ‘C’ band was assigned to this ecosystem theme. 

Waterbodies (WB_RCV) 

The banding of RCV for waterbodies was based on the number of spatial units rather 
than area, as waterbody values were dependent on the entire waterbody as a unit, 
and not consistently on waterbody size.  In most cases, two examples of every 
biophysical class were selected within band A upon selection of 30% of the total 
number of waterbodies.  Where only one example was selected within the first 30%, 
it was usually because this biophysical class only occurred in one waterbody.  At this 
point, approximately 40% of all waterbody biophysical classes were totally selected.  
Some of the more common biophysical classes have a high proportion of their 
occurrences selected in the first 30% of the spatial selection algorithm iterations .  It 
was decided that a maximum threshold of 50 waterbodies would apply to the 
representation of each biophysical class in band A, with the remaining waterbodies 
selected in the top 30% assigned to band B. 

The RCV banding rules for waterbodies were as follows: 

� Assign at least the first two waterbodies selected by the spatial 
selection algorithm for each biophysical class as A. 

� Assign the first 30% of all waterbodies selected by the spatial 
selection algorithm as A, with the following exception: 

- If the biophysical class driving the selection of the waterbody 
has a total number >50 of occurrences within the first 30% of 
waterbodies, only assign the first 50 waterbodies selected by 
the spatial selection algorithm with that biophysical class as A, 
otherwise assign as B. 

� Group remaining waterbodies by biophysical classes (i.e. waterbody 
will occur in more than one group). 

� Sort by Naturalness score and then selection order (i.e. conservation 
value ranking, the order of output from the spatial selection algorithm). 
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� Select the top half of waterbodies within each group and assign as B; 
assign the bottom half within each group as C. 

� If a waterbody is in the top half of at least one biophysical class group 
(i.e. any of its biophysical classes has been assigned as ‘B’ at least 
once), that waterbody is assigned as B; otherwise assign as C. 

Wetlands (WL_RCV) 

The banding of RCV for wetlands was based on wetland area, since wetlands with 
larger area are seen as having more bioconservation significance (e.g. diversity and 
area of meso-habitats, etc.) than smaller ones.  Upon selection of 20% of the total 
area of wetlands by the spatial selection algorithm, all of the best examples for each 
biophysical class were selected within band A, however, not always two examples. 
Upon selection of 30% of the total area of wetlands, all but one biophysical class 
either had two examples selected or 100% of the wetlands in which they occurred 
were selected in band A.  Approximately four of the rarer biophysical classes had 
100% of the wetlands in which they occurred selected in band A.  To ensure an 
adequate selection of the rare biophysical classes within band A, it was decided to 
include 100% of wetland spatial units containing biophysical classes (i.e. the class 
driving the selection of the wetland polygon) with a total extent <500 ha. 

When 30% of the total area of wetlands had been selected, some of the extensive 
classes were selected within a high proportion of the selected wetlands.  The TMG 
decided it was not appropriate to select all of these extensive classes within band A.  
Hence for any biophysical class that had a total extent >5000 ha, only those selected 
after 12.5% of the total wetland area were allocated to band A. 

The RCV banding rules for wetlands were as follows: 

� Assign at least the first two wetlands selected by the spatial selection 
algorithm for each biophysical class as A. 

� Assign wetlands containing any biophysical class with a total extent 
<500 ha as A. 

� Assign wetlands selected by the spatial selection algorithm within the 
first 30% of total wetland area as A, with the following exceptions: 

- If the biophysical class driving the selection of the waterbody was 
a total extent >5000 ha, only assign those wetlands that were 
selected by the spatial selection algorithm within the first 12.5% of 
total wetland area as A; the remaining wetlands with biophysical 
classes >5000 ha (selected by the spatial selection algorithm 
within 17.5 – 30% of total wetland area) should be assigned as B. 

� Group remaining wetlands by biophysical classes (i.e. wetland will 
occur in more than one group). 

� Sort by Naturalness score and then selection order (i.e. conservation 
value ranking, the order of output from the spatial selection algorithm). 

� Select the top half of wetlands within each group and assign as B; 
assign the bottom half within each group as C. 

� If a wetland was in the top half of at least one biophysical class group 
(i.e. was assigned as ‘B’ at least once), that wetland was assigned as 
B; otherwise assign as C. 

CFEV assessment framework hierarchy 

� Estuaries>Conservation evaluation 

� Karst>Conservation evaluation 
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� Rivers>Conservation evaluation 

� Saltmarshes>Conservation evaluation 

� Waterbodies>Conservation evaluation 

� Wetlands>Conservation evaluation 

Riparian vegetation condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Riparian vegetation condition (natural and/or exotic) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Proportion of native and/or exotic vegetation present within 
the riparian zone of saltmarshes, rivers, waterbodies and 
wetlands 

Input data 

� CFEV Buffer zone (saltmarshes, rivers, waterbodies and wetlands) spatial 
layer 

� CFEV Modified TASVEG spatial data 

Lineage 

A data layer presenting the proportions of natural* and exotic* vegetation within the 
riparian zone was developed by intersecting the CFEV modified TASVEG spatial 
data layer with the CFEV buffer zone spatial data layer.  For rivers, the buffer zone is 
a 50 m strip either side of the river section, and for saltmarshes, waterbodies and 
wetlands it is 100 m around the spatial unit. 

The percentage area of natural vegetation present within the buffer area was 
calculated and assigned to the data as a score ranging between 1 (100% native 
vegetation present or near-natural to natural condition) and 0 (0% native vegetation 
present or degraded condition). 

The same method was used for identifying the extent of exotic (also termed ‘cultural’) 
vegetation within waterbody riparian zones.  The exotic riparian vegetation score 
also ranges between 1 (0% exotic vegetation present or near-natural to natural 
condition) and 0 (100% exotic vegetation present or degraded condition). 

A riparian vegetation score was then assigned to river sections, waterbodies and 
wetlands as outlined below.  The saltmarsh riparian vegetation spatial data was 
visually inspected in combination with aerial photographs (for assessing the lateral 
extent and width of backing vegetation, rather than directly assigned to individual 
spatial units. 

* The natural class included natural non-vegetation TASVEG codes, such as water, 
rocks, etc. and the exotic (cultural) class included unnatural non-vegetation codes 
such as built-up areas. 

Data limitations 
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As per the Tasmanian Vegetation Map (TASVEG) data set. 

Date created September 2004 

Scale and coverage 1:25 000; Statewide 

References 

DPIW. (2003). TASVEG 0.1 May 2003. Tasmanian Monitoring and Mapping 
Program. Department of Primary Industries and Water, Hobart. 

Harris, S. and Kitchener, A. (2003) Tasmania's vegetation: a technical manual for 
TASVEG, Tasmania's vegetation map: Version 1.0. (Draft). Department of Primary 
Industries, Water and Environment, Hobart. 

Attribute data 

Title Riparian vegetation condition (natural and/or exotic) 

Column heading RS_NRIPV (Native riparian vegetation – local), 
RS_ACNRIPV (Native riparian vegetation – accumulated 
upstream), RS_WB_CRIVE (Exotic riparian vegetation), 
WB_NRIVE (Native riparian vegetation), WL_NRIVE 
(Native riparian vegetation) 

Input data 

� CFEV Buffer zone (rivers, waterbodies and wetlands) spatial data 

� CFEV Mean Annual Run-off attribute data 

� CFEV Modified TASVEG spatial data 

Type of data Continuous but also exists in a categorical format (see 
Table 1). 

Number of classes RS_NRIPV = 4, RS_ACNRIPV = 4; WB_CRIVE = 4, 
WB_NRIVE = 4, WL_NRIVE = 4 

Assigning values to ecosystem spatial units 

Rivers section native riparian vegetation for the local river section catchment area 
(RS_NRIPV) 

1. Intersect CFEV modified TASVEG spatial data layer with the rivers buffer 
zone spatial data layer. 

2. Calculate % area within buffer zone (50 m buffer either side of river section) 
that is Natural. 

3. Assign proportional value (i.e. 100% = 1 to 0% = 0) to the river section. 

River section native riparian vegetation accumulated for all upstream river section 
catchment areas (RS_ACNRIPV) 

1. Accumulate local native riparian vegetation scores for all the upstream rivers 
sections (including the local river section) by weighting the values by its River 
Section Catchment’s current MAR values.  The calculation of upstream 
accumulated native riparian vegetation score is given by the following 
equation: 

 

  Where: 
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RS_ACNRIPV = Accumulated native riparian vegetation score for the 
river section 

RS_NRIPV (1Ln) = Native riparian vegetation score of the upstream river 
sections 

RSC_MAR (1Ln) = Current MAR value of the upstream RSCs 

RS_NRIPV = Native riparian vegetation score of the local river section 

RSC_MAR = Current MAR value of the local RSC 

RSC_AMARNM = Accumulated current MAR value for the RSC (includes 
the MAR of the local RSC) 

Note: In this accumulation, the boundaries of the upper catchment 
stopped where a RSC was directly downstream of a waterbody or a 
wetland of area >1 ha.  This allowed for the influence of a 
waterbody/wetland acting as a sink for catchment-derived sedimentation.  
A diagram illustrating this process is presented in Figure 1. 

 

 

Figure 1. Illustration of catchments showing the local and upstream RSCs contributing 
to the calculation of the accumulated native riparian vegetation scores.  Dotted lines 
show RSC boundaries. 

 

Waterbodies (WB_NRIVE) and wetlands (WL_NRIVE) native riparian vegetation 

1. Intersect CFEV modified TASVEG spatial data layer with the waterbody and 
wetlands buffer zone spatial data layers. 

2. Calculate % area within buffer zone (100 m buffer around waterbody and 
wetland polygons) that is Natural. 



153 

3. Assign proportional value (i.e. 100% = 1 to 0% = 0) to the waterbody and 
wetland spatial units. 

Waterbodies exotic riparian vegetation (WB_CRIVE) 

1. Intersect CFEV modified TASVEG spatial data layer with the waterbody 
buffer zone spatial data layer. 

2. Calculate % area within buffer zone (100 m buffer around) that is Exotic. 

3. Assign proportional value (i.e. 100% = 1 to 0% = 0) to the waterbody spatial 
units. 

Each of the river, waterbody and wetland spatial data layers had the continuous 
riparian vegetation condition data categorised according to Table 1.  The categorical 
data was used for reporting and mapping purposes. 

Table 1. Riparian vegetation condition categories for rivers, waterbodies and wetlands. 

Category Rivers (Native) 
(local and 

accumulated) 
(Min to max 

values) 

Waterbodies 
(Exotic) 

(Min to max 
values) 

Waterbodies 
(Native) 

(Min to max 
values) 

Wetlands 
(Native) 

(Min to max 
values) 

1 0 0 to <0.2 0 0 

2 >0 to 0.2 0.2 to <0.8 >0 to 0.2 >0 to 0.2 

3 >0.2 to 0.8 0.8 to <1 >0.2 to 0.8 >0.2 to 0.8 

4 >0.8 to 1 1 >0.8 to 1 >0.8 to 1 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness score 
(RS_NSCORE)>Biological condition (RS_BIOL) – Native riparian vegetation 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE) – Native riparian vegetation 

� Waterbodies>Statewide audit>Condition assessment>Naturalness score 
(WB_NSCORE)>Sediment input (WB_SEDIN) – Exotic riparian vegetation 

� Wetlands>Statewide audit>Condition assessment>Naturalness score 
(WL_NSCORE)>Native vegetation (WL_NATVE) – Native riparian vegetation 

River biological condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title River biological condition sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the biological condition of rivers 
according to its platypus condition, native fish condition, 
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exotic fish impact, macroinvertebrate condition and the 
extent of native riparian vegetation. 

Input data 

� CFEV Platypus condition attribute data 

� CFEV Native fish condition (rivers) attribute data 

� CFEV Exotic fish impact (rivers) attribute data 

� CFEV Macroinvertebrate condition sub-index attribute data 

� CFEV Riparian vegetation condition (native) (rivers) attribute data 

� CFEV Willows spatial data 

Lineage 

A biological condition sub-index was derived by using expert rule systems whose 
inputs were: 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; and the presence of willows (see ‘Assigning values 
to ecosystem spatial units’ below).  Information on expert rules systems can be found 
in Appendix 3 of the CFEV Project Technical Report. 

The willows data was used as a modifier for the native riparian vegetation data in a 
pre-processing step where the native riparian vegetation score (RS_NRIPV) 
decreased by 0.2 if willows present (RS_WILLOWS = 0) down to a minimum of 0. 

Weightings were applied to the other 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. 

The method for assigning a biological condition sub-index score to the river spatial 
units is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_BIOL 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A biological condition sub-index score (0 = poor condition – 1 = good condition) was 
assigned to river spatial units as RS_BIOL using the expert rule systems shown as a 
definition tables in Tables 1 and 2.  Table 1 shows the definition table for when native 
fish are absent (i.e. RS_FISHCON = -9) (e.g. if native fish are absent from the river 
section and it has a HIGH score for macroinvertebrate condition, HIGH score for 
exotic fish and a LOW score for native riparian vegetation condition, then assign a 
score of 0.6.), while Table 2 presents the rules to apply when native fish are present 
(i.e. RS_FISHCON ≠ -9).  A modifier was also applied to the outputs to account for 
variation in platypus condition (i.e. the presence of Mucormycosis), where the 
biological condition score was reduced by 0.1 if RS_PLATYP = 0, down to a 
minimum of 0.  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
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Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 1. Expert rules system definition table for the biological condition sub-index for 
rivers, when native fish are absent (RS_FISHCON = -9). 

Macroinvertebrate 
condition 

(RS_BUGSCO) 

Exotic fish impact 
(RS_EXOTICF) 

Native riparian 
vegetation 

(RS_NRIPV) 

Biological 
condition score 

(RS_BIOL)* 

H H H 1 

H H L 0.6 

H L H 0.7 

L H H 0.4 

H L L 0.5 

L H L 0.2 

L L H 0.3 

L L L 0 

 

Table 2. Expert rules system definition table for the biological condition sub-index for 
rivers, when native fish are present (RS_FISHCON ≠ -9). 

Macroinvertebrate 
condition 

(RS_BUGSCO) 

Exotic fish 
impact 

(RS_EXOTICF) 

Native 
riparian 

vegetation 
(RS_NRIPV) 

Native fish 
condition 

(RS_FISHCON) 

Biological 
condition 

score 
(RS_BIOL)* 

H H H H 1 

H H H L 0.83 

H H L H 0.7 

H H L L 0.57 

H L H H 0.83 

H L H L 0.7 

L H H H 0.7 

L H H L 0.57 

H L L H 0.43 

H L L L 0.3 

L H L H 0.3 

L H L L 0.2 

L L H H 0.3 

L L H L 0.2 

L L L H 0.1 

L L L L 0 

 

The rivers spatial data layer has the continuous biological condition sub-index data 
categorised according to Table 3.  The categorical data was used for reporting and 
mapping purposes. 
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Table 3. Biological condition sub-index categories for rivers. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness (RS_NSCORE) 

River clusters 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title River clusters 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Groupings of contiguous river sections within the river 
spatial data layer. 

Input data 

� CFEV Rivers spatial data 

Lineage 

A product of the spatial selection algorithm for rivers was the creation of river clusters 
(i.e. groups of contiguous river sections) (further information on the spatial selection 
algorithm is provided in Section 3.6.1 and Appendix 5 of the CFEV Project Technical 
Report).  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 CFEV Program’s Technical Management Group), 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).  The river cluster was considered to be the preferred 
management unit for rivers rather than river sections. 

Data limitations 

Unknown 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RC_ID, RC_RSID, RC_LENGTH 

Type of data Continuous 
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Assigning values to ecosystem spatial units 

Clusters of river sections were formed using the CFEV Program’s spatial selection 
algorithm.  The data on river clusters is part of the CFEV Rivers spatial data which 
can be extracted using a series of attributes (RC_ID, RC_RSID and RC_LENGTH). 

Upon identification of each river cluster, a river cluster identifier (RC_ID) was 
assigned to every river section in the cluster (e.g. 1045).  In addition, the order in 
which each river section was selected for the cluster was assigned to river sections 
as RC_RSID.  This value is a string which includes the river section identifier (e.g. 
10450000, 10450001, 10450002, etc.).  The accumulative length (m) for each spatial 
unit within the river was calculated and assigned to each river section spatial unit as 
RC_LENGTH, with the last river section’s RC_LENGTH being the total length for the 
river cluster. 

River geomorphic condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title River geomorphic condition sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the geomorphic condition of rivers 
according to sediment input, flow change, sediment 
capture and geomorphic responsiveness. 

Input data 

� CFEV River sediment input sub-index attribute data 

� CFEV Flow change sub-index attribute data 

� CFEV Sediment capture (regulation index) attribute data 

� CFEV Geomorphic responsiveness (rivers) attribute data 

Lineage 

The geomorphic condition sub-index 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 (note, values of the regulation index were used as a surrogate for a sediment 
capture index) (see ‘Assigning values to ecosystem spatial units’ below).  Information 
on expert rules systems can be found in Appendix 3 of the CFEV Project Technical 
Report. 

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. 

Geomorphic responsiveness was used to set a context for the geomorphic condition 
expert rule system.  It 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, with highly 
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alluvial and fine sediment geomorphic types rated highly responsive, bedrock 
controlled systems rated low, and all others rated medium.  The geomorphic 
condition score was generally lower if the river section was of a geomorphic type that 
was highly responsive. 

Experts rated flow change as having the most influence on geomorphic condition, 
followed by sediment input and then sediment capture. 

The method for assigning a geomorphic condition sub-index score to the river spatial 
units is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_GEOM 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 3 

Assigning values to ecosystem spatial units 

A geomorphic condition sub-index score (0 = poor condition – 1 = good condition) 
was assigned to river spatial units as RS_GEOM using the expert rule system shown 
as a definition table in Table 1.  A context was set to take into account the 
geomorphic responsiveness rating for the river section.  An example of applying the 
rules is that if the river section has a HIGH score for sediment input, LOW score for 
flow change and a HIGH score for sediment capture, and it has a geomorphic 
responsiveness rating of M, then assign a score of 0.35).  Using fuzzy logic enables 
input data and output results to be continuous rather than categorical as implied here 
(i.e. inputs and output data can range on a continuous scale between 0 and 1, and 
the process of executing the expert rule system will determine its membership as 
being HIGH or LOW) (refer to Appendix 3 of the CFEV Project Technical Report for 
more information on expert rules systems). 

Table 1. Expert rules system definition table for the geomorphic condition sub-index 
for rivers. 

   
Geomorphic condition score 

(RS_GEOM) 

Sediment 
input 

(RS_SEDIN) 

Flow change 
(RS_FLOW) 

Sediment 
capture 

(Regulation 
index) 

(RS_SEDCA) 

Geomorphic responsiveness 
(RS_GEORESP) 

L M H 

H H H 1 1 1 

H H L 0.8 0.8 0.8 

H L H 0.4 0.35 0.3 

L H H 0.6 0.6 0.6 

H L L 0.2 0.15 0.1 

L H L 0.3 0.3 0.3 

L L H 0.1 0.08 0.05 

L L L 0 0 0 

 



159 

The rivers spatial data layer has the continuous geomorphic condition sub-index data 
categorised according to Table 2.  The categorical data was used for reporting and 
mapping purposes. 

Table 2. Geomorphic condition sub-index categories for rivers. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.8 

3 0.8 to 1 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness (RS_NSCORE) 

River length 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title River length 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Length of each river section within the CFEV Rivers spatial 
data layer. 

Input data 

� CFEV Rivers spatial data 

Lineage 

The length for river section spatial unit was calculated using a standard length script 
in ArcGIS (GIS software). 

Data limitations 

Unknown 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_LENGTH 

Type of data Continuous 

Assigning values to ecosystem spatial units 

The calculated length (m) was assigned to each river section spatial unit as 
RS_LENGTH. 
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River naturalness 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title River naturalness score 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative ‘naturalness’ or condition 
of rivers based on a selection of input variables. 

Input data 

� CFEV River geomorphic condition attribute data 

� CFEV River biological condition attribute data 

Lineage 

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.). 

As such, a condition assessment for rivers was carried out in two parts: a 
geomorphic and a biological condition assessment.  Figure 1 illustrates all the inputs 
that were either directly or indirectly used to generate an overall biophysical 
Naturalness score (N-score) for rivers.  Some of the variables (including the final N-
score) were calculated using expert rules systems as indicated.  Information on 
expert rules systems can be found in Appendix 3 of the CFEV Project Technical 
Report. 
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Figure 1. 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. 

 

The last step in the rivers condition assessment is described in more detail here.  
The N-score for rivers was generated from a combination of the equally-weighted 
geomorphic condition and biological condition sub-indices and assigned to spatial 
units using the rules described below (see ‘Assigning values to ecosystem spatial 
units’). 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_NSCORE 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An N-score (0 = poor condition – 1 = good condition) was assigned to river spatial 
units as RS_NSCORE using the expert rule system shown as a definition table in 
Table 1 (e.g. if the river section has a HIGH score for geomorphic condition and a 
LOW score for biological condition, then assign a score of 0.3).  Using fuzzy logic 
enables input data and output results to be continuous rather than categorical as 
implied here (i.e. inputs and output data can range on a continuous scale between 0 
and 1, and the process of executing the expert rule system will determine its 
membership as being HIGH or LOW) (refer to Appendix 3 of the CFEV Project 
Technical Report for more information on expert rules systems). 

Table 1. Expert rules system definition table for the naturalness score for rivers. 

Geomorphic condition 
(RS_GEOM) 

Biological condition 
(RS_BIOL) 

Naturalness score 
(RS_NSCORE) 
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H H 1 

H L 0.3 

L H 0.3 

L L 0 

 

The rivers spatial data layer has the continuous naturalness data categorised 
according to Table 2.  The categorical data was used for reporting and mapping 
purposes. 

Table 2. Naturalness categories for rivers. 

Category Min to max values 

Low 0 to 0.6 

Medium >0.6 to 0.85 

High >0.85 to 1 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment 

River Section Catchments 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV River Section Catchments (RSCs) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator John Corbett, GIS Unit, Information and Land Services 
Division, Department of Primary Industries and Water 
(DPIW) 

Description Catchment boundaries for all individual CFEV river 
sections, waterbodies and estuaries of Tasmania 

Input data 

� CFEV Rivers spatial data 

� CFEV Waterbodies spatial data 

� Land Information System Tasmania (LIST) 1:25 000, 10 m contours, DPIW 

� LIST 1:25 000 coastline (high watermark), DPIW 

� LIST 1:25 000 hydrographic theme (subsets: natural and dammed 
waterbodies, the mean high water mark (MHWM), natural water courses, 
artificial water courses, hydrographic connectors, estuary hydrographic 
closures), DPIW 

Lineage 
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The RSC spatial data layer was developed in several phases, in conjunction with the 
rivers spatial data layer as an overall catchment model (see details below).  This 
data layer is a highly detailed sub-catchment subdivision of the state, corresponding 
to internodal reaches (river sections) of the drainage network, with linkage 
information appropriate for larger scale aggregation of catchments. 

1. Building a triangulated interlaced network (TIN) and catchment polygons 

Using specially developed software, Landscape Mapper, all of the information from 
the contour, water course, pipe, lake, coastline and estuary closure layers were 
meshed into a single three-dimensional data structure and the coordinates 
triangulated to form a continuous meshed surface model of the state (a TIN).  
Coordinate elevations for contour and lake coordinates came from the original layer 
attributes.  The coastline and estuary closure coordinates were given an elevation of 
0 m.  Water course coordinate elevations were interpolated between contour 
intersections, ensuring wherever possible that all water courses ran downhill.  Since 
pipes do not necessarily follow the surface of the earth, they were given arbitrary 
elevations in the model. 

Additional ridge and valley breakline coordinates were added to ensure that the 
implied water flow from the surface model coincided with the flow implied by the 
rivers spatial data layer and to interpolate elevations in areas with little relief 
information.  This included a process of draining surface sink areas wherever 
possible. 

With a drainage-consistent surface model, catchment divider lines were 
automatically calculated so that the surface would be partitioned into catchment 
regions corresponding with catchment seed points.  In particular, a catchment 
polygon was created for each internodal stream reach (river section), for each lake 
(waterbody) (corresponding exactly to the lake polygon itself), for each surface sink, 
for each estuary (as defined by the coastline and estuary closures), and for all 
remaining areas (consisting of areas draining directly to the coast or to a lake edge).  
The resulting RSC data layer contained 476 857 catchment regions. 

2. Accumulating drainage downstream to the ocean 

To chart the course of water from its initial raindrop on the model surface to the 
ocean, a unique flow path was required.  In many cases this flow path was 
ambiguous, due to multiple possible drainage routes.  Without a unique flow path for 
each point on the model surface, the concept of a catchment area is ill-defined.  To 
get around this problem, all but one possible drainage route was ignored during the 
flow calculation. 

To determine which path was to be the ‘primary flow path’, a combination of manual 
and automatic methods was used.  In areas regulated by Hydro Tasmania control 
(i.e. pipes and other Hydro infrastructure), an ‘ideal flow path’ was implied on the 
drainage, representing the most common or dominant flow over the course of a 
typical year.  In all other areas, a flow path was automatically selected according to 
the following rules: 

� If the drainage network connects to the ocean then select the shortest 
possible route to the ocean as the ‘ideal flow path’. 

� If the drainage network is disconnected from the ocean then select the 
shortest possible route to the drainage sink which is the furthest distance 
away as the ‘ideal flow path’. 

The ‘ideal flow path’ is represented in the rivers spatial data layer by an attribute 
linking each river section to the next river section downstream along the ‘ideal flow 
path’. 
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Flow paths from the drainage network were transferred to the corresponding 
catchments in this RSC spatial data layer, allowing a flow network to be created.  
However, there were still places in which the flow of water to the ocean was not well 
defined.  These instances were represented as sinks in the catchment flow network 
and had numerous causes.  Some of the possible causes were: 

� disconnected water courses due to ill-defined drainage or mapping error 

� unmapped underground flow such as in karst areas or scree 

� dissipated seepage through to the water table 

� water evaporation from lakes and wet areas 

In such cases there was no clear method for determining the flow of water from 
catchment to catchment.  The solution used was to progressively fill each sink 
catchment with water until there was overflow into a neighbouring lower catchment 
area.  The outflow from the sink catchment was then redirected to this new 
catchment, thus ensuring that all water would eventually drain to the ocean.  This 
connectivity was also mapped back to the drainage layer so that drainage sinks 
would be ‘virtually connected’ to an area of a downstream drainage network. 

Similar to the drainage network, two versions of the catchment layer exists in terms 
of connectivity (Natural – never flows down pipes and Current – flow takes 
predominant flow path including pipes). 

For many of the condition assessment variables, local catchment and upstream 
catchment scores were calculated and combined to give an overall condition score.  
Scores were calculated for each of the RSCs in this data layer.  The local RSC is an 
individual polygon in this layer and the upstream catchment includes all RSCs 
upstream of it (see Figure 1 for an illustration).  Scores for the local and upstream 
catchments were often combined to give an overall condition score and then 
assigned to the river sections. 
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Figure 1. Illustration of catchments showing the local and upstream (consisting of 
multiple) RSCs.  Dotted lines show RSC boundaries. 

 

Data limitations 

Limitations of this data layer are closely associated with those of the CFEV rivers 
spatial data set.  The drainage network is linked by attributes but is not fully linked 
spatially.  Small unconnected sections have been removed.  The sink-draining 
algorithm has taken a ‘best guess’ approach when deciding which path water takes. 

Date created December 2004 

Scale and coverage 1:25 000; Statewide (excluding Macquarie Island) 

Other comments 

The RSCs were aggregated to develop the CFEV sub-catchment and catchment 
data layers.  These data layers make up a nested set of catchments for Tasmania. 

River sediment capture 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 
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Attribute data 

Title River sediment capture 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description An index which provides a relative measure of reduced 
sediment transport in rivers through capture within dams. 

Input data 

� CFEV Regulation index (rivers) attribute data 

Lineage 

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 for rivers were used as a surrogate for a sediment 
capture index.  A pre-processing step was undertaken to convert the regulation data 
to a 0-1 scale (see below).  This index was then used as a direct input into the rivers 
geomorphic condition expert rule system.   

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_SEDCA 

Type of data Continuous but has been converted to categorical format 
(see Table 1). 

Number of classes 3 

Assigning values to ecosystem spatial units 

The regulation attribute data for rivers (RS_REGI) was pre-processed to convert the 
original data, using the data integration program (MatLab), to a 0-1 scale prior to 
being input to any expert rules system, where: 

HIGH = 0-0.1, MEDIUM = 0.1-0.8 and LOW = >0.8 

The output data from this step was subsequently assigned to the river spatial units 
as RS_SEDCA. 

The rivers spatial data layer had the continuous sediment capture data categorised 
according to Table 1.  The categorical data was used for reporting and mapping 
purposes. 

Table 1. Sediment capture categories for rivers. 

Category Min to max values 

Low 0 to <0.1 

Medium 0.1 to <0.8 

High 0.8 to 1 
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CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness 
(RS_NSCORE)>Geomorphic condition (RS_GEOM) 

River sediment input 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title River sediment input sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the impact of sediment input on 
rivers according to catchment disturbance, urbanisation 
and mining sedimentation. 

Input data 

� CFEV Catchment disturbance (rivers) attribute data 

� CFEV Mining sedimentation attribute data 

� CFEV Urbanisation (rivers) attribute data 

Lineage 

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 (see ‘Assigning values to ecosystem spatial units’ below).  
Information on expert rules systems can be found in Appendix 3 of the CFEV Project 
Technical Report.  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. 

The method for assigning a sediment input sub-index score to the river spatial units 
is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_SEDIN 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A sediment input sub-index score (0 = poor condition – 1 = good condition) was 
assigned to river spatial units as RS_SEDIN using the expert rule system shown as a 
definition table in Table 1.  A context was set to take into account the presence of 
mining sedimentation (i.e. RS_MINES is 1 = absent or 0 = present).  An example of 
applying the rules is that if the river section has a HIGH score for urbanisation and a 
LOW score for catchment disturbance, and mining sedimentation is present, then 
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assign a score of 0.2).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 1. Expert rules system definition table for the sediment input sub-index for 
rivers. 

Urbanisation 
(RS_URBAN) 

Catchment 
disturbance 
(RS_CATDI) 

Sediment input score 
(RS_SEDIN) 

Mining sedimentation 
(RS_MINES=1) 

Mining sedimentation 
(RS_MINES=0) 

H H 1 0.4 

H L 0.4 0.2 

L H 0.2 0.1 

L L 0 0 

 

The rivers spatial data layer has the continuous sediment input sub-index data 
categorised according to Table 2.  The categorical data was used for reporting and 
mapping purposes. 

Table 2. Sediment input sub-index categories for rivers. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Condition assessment>Naturalness 
(RS_NSCORE)>Geomorphic condition (RS_GEOM) 

River slope 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title River slope 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 
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Description Slope of each river section within the CFEV Rivers spatial 
data layer. 

Input data 

� CFEV Elevation (rivers) attribute data 

� CFEV River length attribute data 

� CFEV Rivers spatial data 

Lineage 

The slope of each river section spatial unit was calculated by dividing the elevation 
change by the length of the river section (rise/run).  The elevation data (minimum 
and maximum elevation for the river section was extracted from height data in the 
Digital Elevation Model which was developed for the CFEV Program.  The maximum 
and minimum elevation of a river section was calculated from the grid cell of the 
DEM which coincided with the most upstream and downstream end of the river 
section, respectively.  The slope data was assigned to river section spatial units as 
described below. 

Data limitations 

Unknown 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading RS_SLOPE 

Type of data Continuous 

Assigning values to ecosystem spatial units 

The slope was calculated using the following equation and then assigned to each 
river section spatial unit as RS_LENGTH: 

 

Where: 

 RS_SLOPE = Slope of the river section 

 RS_ELEVMAX = Maximum elevation of the river section (m AHD) 

 RS_ELEVMIN = Minimum elevation of the river section (m AHD) 

 RS_LENGTH = Length of the river section (m)

 

Rivers (drainage network) 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Rivers 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
(DPIPWE) 
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 Land Information System Tasmania (LIST), Information 
and Land Services Division, DPIPWE 

Creator John Corbett, GIS Unit, Information and Land Services 
Division, Department of Primary Industries and Water 
(DPIW) 

 LIST, Information and Land Services Division, DPIW 

Description Drainage network for Tasmania 

Input data 

� Hydro infrastructure and discharge data (location, volume), Hydro Tasmania 

� Hydro lake level data, Hydro Tasmania 

� LIST 1:25 000 base topographic data (10 m contours), DPIW 

� LIST 1:25 000 hydrographic theme (subsets: natural and dammed 
waterbodies, the mean high water mark (MHWM), natural water courses, 
artificial water courses, hydrographic connectors, estuary hydrographic 
closures), DPIW 

� LIST 25 m Digital Elevation Model (DEM) (version II), DPIW 

Lineage 

The river spatial data layer (drainage network) was developed by updating the LIST 
1:25 000 drainage network.  The resultant data layer is a directed network of 
drainage, including provision for artificial drainage modifications such as major 
pipelines and canals. 

The drainage network was developed, in several phases, in conjunction with the 
River Section Catchment spatial data layer as an overall catchment model: 

1. Reduction of the base data 

Much of the data from the base LIST layers was surplus to the requirements of a 
drainage model and was therefore discarded.  In particular, only the information 
relating to water catchment and flow was retained. 

Using the data from the hydrographic model, individual layers representing lakes, 
water courses, pipes, the coastline and estuary closures were developed. 

The CFEV drainage model distinguishes two different sorts of water conduit:  

1. water courses 

2. pipes 

Water courses represent the surface flow of water, including both natural water 
courses (rivers and creeks), and artificially altered water courses which collect 
drainage from the surrounding catchment area.  Pipes on the other hand, do not 
collect surface drainage from the surrounding catchment area and only allow water 
to enter and exit from endpoints.  Pipes may cross over water courses without 
interaction and may also divert flow uphill in the case of pumping stations, and 
sometimes underground as well.  The division of water courses into these two types 
was determined by a combination of LIST hydrographic attributes and infrastructure 
data supplied by Hydro Tasmania. 

The reduction phase also removed many short sections of disconnected drainage, 
mostly representing areas in which surface drainage was ill-defined or unreliable. 

Lakes (waterbodies) were given an elevation attribute for inclusion into the model 
based on either Hydro Tasmania lake level data, the LIST mapping attributes, or 
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derived by interpolation from the DEM.  Lakes smaller than 1 ha in mapped surface 
area were not included in the drainage model. 

2. Automated consistency checking and correction of the base data 

Tools were developed to automatically test and flag inconsistencies in the contour, 
water course, pipe, coastline and estuary closure layers.  These tests included the 
following: 

� contour closure and intersection tests 

� adjacent contour elevation tests 

� contour sink identification 

� contour, lake, coastline and estuary closure intersection tests 

� lake elevation tests 

� water course direction with respect to contour crossing tests 

� tests for multiple intersections of a water course with the same contour 
elevation 

� flagging of downward water course forks and water course sinks 

After running these tests, manual alterations were made to the base layers to 
remove many of the inconsistencies detected and river sections (sections of 
drainage between confluences) were connected where appropriate to ensure the 
drainage was flowing in the correct direction.  Manual editing of attributes added 
connectors for underground pipes and artificial drainage. 

All sections of differing types were connected and dissolved into one river section.  
Long river sections were split until they reached a maximum of 3 km as it was 
considered difficult to adequately assess large sections due to the wide variation in 
values along a long section.  All disconnected drainage length, totalling less than 3 
km and not connected to the coast, were removed from the drainage layer. 

The river sections were assigned one of three classes: 

1. watercourse 

2. pipes (RS_PIPE) 

3. waterbodies (drainage sections within waterbodies to ensure continuity 
between river sections flowing in and out of waterbodies) (RS_WBODY) 

A unique flow path was determined for the drainage network and associated River 
Section Catchments (RSCs) from a surface model which was developed to create 
the catchment data layer. 

Two versions of the drainage network exist in terms of flow connectivity: 

� Natural (water never flows down a pipe). 

� Current (the direction of water flow takes the predominant flow regime path 
and can include artificial pipes). 

Both layers are identical to visualise, however have different flow regime attributes.  
The spatial units (river sections) within the ‘current’ drainage network (i.e. excluding 
artificial pipes and canals) were the assessment units for rivers, whilst the ‘natural’ 
drainage network was primarily used in the calculation of the Mean Annual Run-off. 

Data limitations 

Limitations to the drainage network are that although it is linked by attributes, it is not 
fully linked spatially.  Small unconnected sections have been removed and the sink-
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draining algorithm has taken a ‘best guess’ approach when deciding which path 
water takes. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide (excluding Macquarie Island) 

Other comments 

This data layer is spatially the same as the LIST 1:25 000 drainage network but the 
attributes are unique to CFEV.  The attribute that relates this data set with the LIST 
drainage network is ‘UFI’. 

Saltmarsh adjacent vegetation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Saltmarsh adjacent vegetation condition sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the condition/extent of vegetation 
(native riparian and rice grass) adjacent to saltmarshes. 

Input data 

� CFEV Saltmarsh backing vegetation sub-index attribute data 

� CFEV Spartina anglica (rice grass) attribute data 

Lineage 

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 
below (see ‘Assigning values to ecosystem spatial units’ below).  Information on 
expert rules systems can be found in Appendix 3 of the CFEV Project Technical 
Report.   

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 method for assigning an adjacent vegetation condition sub-index score to the 
saltmarsh spatial units is provided below. 

Date created January 2005 

Scale and coverage 1:25 000; Statewide 

Column heading SM_VGADJ 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 3 

Assigning values to ecosystem spatial units 
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An adjacent vegetation sub-index score (0 = poor condition – 1 = good condition) 
was assigned to saltmarsh spatial units as SM_VGADJ using the expert rule system 
shown as a definition table in Table 1 (e.g. if the saltmarsh has a HIGH score for 
backing vegetation and a LOW score for Spartina anglica (rice grass), then assign a 
score of 0.4).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 1. Expert rule system definition table for the adjacent vegetation condition sub-
index for saltmarshes. 

Backing vegetation 
(SM_BKVEG) 

Spartina anglica 
(SM_SPADJ) 

Adjacent vegetation score 
(SM_VGADJ) 

H H 1 

L H 0.4 

H L 0.4 

L L 0 

 

The saltmarsh spatial data layer has the continuous adjacent vegetation sub-index 
data categorised according to Table 2.  The categorical data was used for reporting 
and mapping purposes. 

Table 2. Adjacent vegetation condition sub-index categories for saltmarshes. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.8 

3 0.8 to 1 

 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness 
(SM_NSCORE)>Impacts adjacent to saltmarshes (SM_IMADJ) 

Saltmarsh aerial photography condition assessment 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Saltmarsh condition assessment (aerial photo 
assessment) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
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Description Various condition data for saltmarshes collected by 
inspecting aerial photographs.  Includes data on: 

� Drainage disturbance (adjacent to and within 
saltmarshes) 

� Grazing by stock (adjacent to and within saltmarshes) 

� Landfill (adjacent to and within saltmarshes) 

� Lateral extent of backing vegetation 

� Natural vegetation condition 

� Roads or tracks (adjacent to and within saltmarshes) 

� Spartina anglica (rice grass) 

� Urban development adjacent to saltmarshes 

� Width of backing vegetation 

Input data 

� Aerial photographs, Service Tasmania 

� CFEV modified TASVEG vegetation data layer 

� Spartina anglica (rice grass) spatial data, Marine Environment Section, 
Department of Primary Industries, Water and Environment (DPIWE) 

Lineage 

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, 
drainage, within and immediately adjacent to saltmarshes (Table 1).  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) were also used, in conjunction with the aerial photograph assessment, to 
provide extra detail on those impacts. 

The input variables, assessed using aerial photography, were scored between 0 
(disturbed) and 1 (pristine) according to the details in Table 1. 

Table 1. Summary of variables assessed using aerial photographs for the saltmarsh 
condition assessment.  Scores indicate condition, (0 - degraded, 1 - pristine). 

Variable Assessed within or 
adjacent to 
saltmarshes? 
(column name) 

Score Other comments 

Drainage 
disturbance 

Within (SM_DRWIN) 
and adjacent 
(SM_DRADJ) 

1 – absent, 0.5 – 
little, 0.25 – 
moderate, 0 – 
extensive 

Presence/extent of 
drainage channels, 
realignment of natural 
drainage 

Grazing Within (SM_GRWIN) 
and adjacent 
(SM_GRADJ) 

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.  
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Landfill Within (SM_LFWIN) 
and adjacent 
(SM_LFADJ) 

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 

Lateral extent of 
backing 
vegetation 

Adjacent 
(SM_LEVEG) 

% Native, % 
Exotic, % Other* 
(estimated to the 
nearest 10%) 

Extent of boundary that 
has each certain type of 
vegetation class touching 
it. 

Natural 
vegetation 
condition 

Adjacent 
(SM_VEGCON) 

1 – intact, 0.5 – 
good, 0.25 – 
moderate, 0 – 
disturbed 

Inferred from adjacent 
vegetation/context/local 
knowledge. 

Roads or tracks Within (SM_RDWIN) 
and adjacent 
(SM_RDADJ) 

1 – absent, 0.5 – 
little, 0.25 – 
moderate, 0 – 
extensive 

 

Spartina anglica 
(rice grass) 

Adjacent 
(SM_SPADJ) 

Present (0) or 
absent (1) 

Incorporated known 
distributions and aerial 
photography evidence. 

Urban 
development 

Adjacent 
(SM_UDADJ) 

1 – absent, 0.5 – 
little, 0.25 – 
moderate, 0 – 
extensive 

Housing adjacent. 

Width of backing 
vegetation 

Adjacent 
(SM_WIDVEG) 

% 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. 

 

Date created July 2004 

Scale and coverage 1:25 000; Statewide 

Column heading refer to Table 1. 

Type of data Categorical 

Number of classes various number of classes depending on the variable (see 
Table 1). 

Assigning values to ecosystem spatial units 

All of the data collected from the aerial photographs, for the different condition 
variables were assigned to the saltmarsh according to the details presented in Table 
1. 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment 

Saltmarsh backing vegetation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 
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Attribute data 

Title Saltmarsh backing vegetation condition sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the condition/extent of native 
vegetation within the riparian zone of saltmarshes. 

Input data 

� CFEV Lateral extent of backing vegetation attribute data 

� CFEV Width of backing vegetation attribute data 

� CFEV Native vegetation condition attribute data 

Lineage 

An assessment of the saltmarsh backing vegetation combined data on the width and 
lateral extent of the vegetation in an expert rule system.  The definition table is 
provided below (see ‘Assigning values to ecosystem spatial units’ below).  
Information on expert rules systems can be found in Appendix 3 of the CFEV Project 
Technical Report. 

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. 

The method for assigning a backing vegetation condition sub-index score to the 
saltmarsh spatial units is provided below. 

Date created January 2005 

Scale and coverage 1:25 000; Statewide 

Column heading SM_BKVEG 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 3 

Assigning values to ecosystem spatial units 

A backing vegetation condition sub-index score (0 = poor condition – 1 = good 
condition) was assigned to saltmarsh spatial units as SM_BKVEG using the expert 
rule system shown as a definition table in Table 1.  A context was set to take into 
account the condition of the vegetation within the riparian vegetation (1 – intact, 0.5 – 
good, 0.25 – moderate, 0 – disturbed).  An example of applying the rules is that if the 
saltmarsh has a HIGH score for lateral extent of backing vegetation and a LOW 
score for the width of the backing vegetation, and the native vegetation present is in 
a highly disturbed condition, then assign a score of 0.2).  Using fuzzy logic enables 
input data and output results to be continuous rather than categorical as implied here 
(i.e. inputs and output data can range on a continuous scale between 0 and 1, and 
the process of executing the expert rule system will determine its membership as 
being HIGH or LOW) (refer to Appendix 3 of the CFEV Project Technical Report for 
more information on expert rules systems). 

Table 1. Expert rule system definition table for the backing vegetation condition sub-
index for saltmarshes. 
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Lateral extent of 
backing 

vegetation 
(SM_LEVEG) 

Width of 
backing 

vegetation 
(SM_WIDVEG) 

Backing vegetation score 
(SM_BKVEG) 

Native vegetation condition 
(SM_VEGCON) 

1 0.5 0.25 0 

H H 1 0.9 0.7 0.5 

H L 0.5 0.4 0.3 0.2 

L H 0.3 0.3 0.2 0.1 

L L 0.1 0.1 0 0 

 

The saltmarsh spatial data layer has the continuous backing vegetation sub-index 
data categorised according to Table 2.  The categorical data was used for reporting 
and mapping purposes. 

Table 2. Backing vegetation condition sub-index categories for saltmarshes. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.8 

3 0.8 to 1 

 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness 
(SM_NSCORE)>Impacts adjacent to saltmarshes (SM_IMADJ)>Adjacent 
vegetation condition (SM_VGADJ) 

Saltmarsh biophysical classification 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Saltmarsh biophysical classification 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Biophysical classification of Tasmania’s saltmarshes. 

Input data 

� CFEV Area (saltmarshes) attribute data 

� CFEV Saltmarsh location attribute data 

� CFEV Saltmarsh vegetation attribute data 

� CFEV Tidal/wave energy zone attribute data 

Lineage 
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A biophysical classification for saltmarshes was undertaken using data on its 
location, dominant vegetation, tidal/wave energy and size as descriptors.  For the 
classification, the saltmarsh area data was grouped into three size classes (1 & 2 = 
<1 ha, 3 & 4 = ≥1 to <100 ha and 5 = ≥100 ha) before being combined with the other 
input components. 

These four data sets were combined in a matrix to give an overall biophysical 
classification for saltmarshes, resulting in a total of 23 classes.  The biophysical 
classes were assigned to each of the saltmarsh spatial units based on the rules 
described in Table 1 (see below). 

Data limitations 

The biophysical classification inherits all the data limitations of the derivation 
processes and input data. 

Date created September 2004 

Scale and coverage 1:25 000; Statewide 

Column heading SM_BPCLASS 

Number of classes 23 

Type of data Categorical 

Assigning values to ecosystem spatial units 

A biophysical class (e.g. Sm1, Sm2, Sm3, etc.) was assigned to saltmarsh spatial 
units as SM_BPCLASS using the rules in Table 1 (e.g. if the saltmarsh is located 
within the Furneaux group of islands, is dominated by generic saltmarsh vegetation 
(Tasmanian Vegetation Map (TASVEG) code Ma), is within tidal/wave energy zone 1 
or 2 and is small (area category 1 & 2), then assign Sm1).  Note, only the 
combinations of biophysical classes that had saltmarsh membership were included. 

Table 1. Summary of classification rules for saltmarshes. 

Class code Location Dominant vegetation Tidal/Wave energy zone Area (ha) 

Sm1 Furneaux group Ma 1 or 2 1 & 2 

Sm2 Furneaux group Ma 1 or 2 3 & 4 

Sm3 Furneaux group Mg 1 or 2 3 & 4 

Sm4 Furneaux group Mg 1 or 2 5 

Sm5 Furneaux group Ms 1 or 2 1 & 2 

Sm6 Furneaux group Ms 1 or 2 3 & 4 

Sm7 King Island Ma 4 3 & 4 

Sm8 Mainland Ma 1 1 & 2 

Sm9 Mainland Ma 1 3 & 4 

Sm10 Mainland Ma 4 1 & 2 

Sm11 Mainland Ma 4 3 & 4 

Sm12 Mainland Ma 2 or 3 1 & 2 

Sm13 Mainland Ma 2 or 3 3 & 4 

Sm14 Mainland Ma 2 or 3 5 

Sm15 Mainland Mg 1 1 & 2 

Sm16 Mainland Mg 1 3 & 4 
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Class code Location Dominant vegetation Tidal/Wave energy zone Area (ha) 

Sm17 Mainland Mg 1 5 

Sm18 Mainland Mg 2 or 3 1 & 2 

Sm19 Mainland Mg 2 or 3 3 & 4 

Sm20 Mainland Ms 1 3 & 4 

Sm21 Mainland Ms 2 or 3 1 & 2 

Sm22 Mainland Ms 2 or 3 3 & 4 

Sm23 Mainland Ms 2 or 3 5 

 

CFEV assessment framework input 

� Saltmarshes>Classification 

Saltmarsh location 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Saltmarsh location 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description General location of saltmarshes within Tasmania. 

Input data 

� Location map of Tasmania 

Lineage 

The location of the saltmarshes within a state context was identified as being either 
from King Island, within the Furneaux group or on the main part of Tasmania.  These 
areas are thought to be biologically distinct, particularly in terms of invertebrates and 
migratory birds. 

The saltmarsh location was assigned to each of the saltmarsh spatial units based on 
the rules described below. 

Date created September 2004 

Scale and coverage Undefined; Statewide 

Column heading SM_LOCAT 

Type of data Categorical 

Number of classes 3 

Assigning values to ecosystem spatial units 

A saltmarsh location category (Furneaux group, King Island or Mainland) was 
assigned each of the saltmarsh spatial units according to their geographic location 
within the state. 



180 

CFEV assessment framework input 

� Saltmarshes>Classification 

Saltmarsh naturalness 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Saltmarsh naturalness score 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative ‘naturalness’ or condition 
of saltmarshes based on a selection of input variables. 

Input data 

� CFEV Impacts within saltmarshes sub-index attribute data 

� CFEV Impacts adjacent to saltmarshes sub-index attribute data 

Lineage 

The saltmarsh condition assessment was conducted by integrating data collected 
from aerial photographs (sometimes in conjunction with other spatial data) using 
expert rule systems to produce an overall Naturalness score (N-score).  Information 
on expert rules systems can be found in Appendix 3 of the CFEV Project Technical 
Report.  Figure 1 illustrates all the inputs that were either directly or indirectly used to 
generate the N-score for saltmarshes, indicating those variables that were calculated 
using expert rule systems. 
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Figure 1. 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. 

 

Variables used in the condition assessment for saltmarshes were limited to those 
that could be detected from aerial photographs.  Creating the N-score for 
saltmarshes involved multiple cascading levels of expert rule systems.  These were 
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. 

The final step in the saltmarshes condition assessment is described in more detail 
here.  The N-score was calculated 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 below (see ‘Assigning values to 
ecosystem spatial units’).  Impacts within saltmarshes was considered to have a 
greater influence on the final N-score than impacts adjacent to saltmarshes. 

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. 

Date created January 2005 

Scale and coverage 1:25 000; Statewide 

Column heading SM_NSCORE 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An N-score (0 = poor condition – 1 = good condition) was assigned to saltmarshes 
spatial units as SM_NSCORE using the expert rule system shown as a definition 
table in Table 1.  A context was set to take into account the size of the saltmarsh 
area (i.e. whether the saltmarsh is big (≥20 ha) or small ≤10 ha).  An example of 
applying the rules is that if the saltmarsh area has a HIGH score for impacts adjacent 
to saltmarshes and a LOW score for impacts within saltmarshes, and the saltmarsh 
is big, then assign a score of 0.3).  Using fuzzy logic enables input data and output 
results to be continuous rather than categorical as implied here (i.e. inputs and 
output data can range on a continuous scale between 0 and 1, and the process of 
executing the expert rule system will determine its membership as being HIGH or 
LOW) (refer to Appendix 3 of the CFEV Project Technical Report for more 
information on expert rules systems). 

Table 1. Expert rules system definition table for the naturalness sub-index for 
saltmarshes. 

Impacts 
adjacent to 
saltmarshes 
(SM_IMADJ) 

Impacts within 
saltmarshes 
(SM_IMWIN) 

Naturalness score 
(SM_NSCORE) 

Area (SM_AREA) 
= Big 

Area (SM_AREA) 
= Small 

H H 1 0 

H L 0.3 0.3 

L H 0.7 0.5 
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L L 0 0 

 

The saltmarshes spatial data layer has the continuous naturalness data categorised 
according to Table 2.  The categorical data was used for reporting and mapping 
purposes. 

Table 2. Naturalness categories for saltmarshes. 

Category Min to max values 

Low 0 to 0.6 

Medium >0.6 to 0.85 

High >0.85 to 1 

 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment 

Saltmarsh vegetation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Saltmarsh vegetation 

Description Dominant vegetation type within saltmarshes 

Column headings SM_MG, SM_MS, SM_MA, SM_DOM 

Input data 

� CFEV Saltmarshes spatial data 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0), 
Department of Primary Industries and Water 

Type of data Continuous (%): SM_MG, SM_MS, SM_MA 

 Categorical: SM_DOM  

Number of classes 3 (SM_DOM) 

Assigning values to ecosystem spatial units 

The proportion of each of the saltmarsh vegetation types (Ms – succulent saltmarsh, 
Ma – generic saltmarsh, Mg – graminoid saltmarsh) within each saltmarsh spatial 
unit was determined by calculating the % area of each TASVEG code within each 
saltmarsh cluster.  The proportion (0-1) of each vegetation type was assigned to 
each saltmarsh spatial unit as SM_MS, SM_MA and SM_MG, respectively. 

The dominant vegetation type (Ms, Ma or Mg) within each cluster was then assigned 
to each saltmarsh spatial unit as SM_DOM. 

CFEV assessment framework input 

� Saltmarshes>Classification 
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Saltmarshes 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Saltmarshes 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Saltmarshes of Tasmania 

Input data 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0), DPIW 

Lineage 

A saltmarsh spatial data layer was developed using the TASVEG data layer.  
TASVEG codes of Ms (succulent saltmarsh), Mg (graminoid saltmarsh) and Ma 
(generic saltmarsh) were selected from the vegetation data layer to identify all areas 
of saltmarsh in Tasmania.  Many of the saltmarsh areas were mapped as fragments, 
therefore, manual clustering was undertaken to group neighbouring polygons.  The 
polygons were subsequently dissolved into multi-part polygons, enabling them to be 
treated as one polygon.  Inland saltmarshes were removed, as these were included 
as salt lakes within the CFEV waterbodies layer. 

The vegetation types from TASVEG were assigned to each of the saltmarsh spatial 
units. 

Data limitations 

It is considered that the current geographical extent of saltmarshes across Tasmania 
is far less than existed pre-European settlement.  It is therefore likely, that this 
mapped layer of saltmarshes contains a fragmented representation of the extent of 
their pre-European settlement distribution. 

As per the TASVEG data set. 

Date created June 2004 

Scale and coverage 1:25 000; Statewide 

References 

DPIW. (2003). TASVEG 0.1 May 2003. Tasmanian Monitoring and Mapping 
Program. Department of Primary Industries and Water, Hobart. 

Harris, S., and Kitchener, A. (2003). Tasmania's vegetation: a technical manual for 
TASVEG, Tasmania's vegetation map: Version 1.0. (Draft). Department of Primary 
Industries, Water and Environment, Hobart. 

Shoreline complexity 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 
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Attribute data 

Title Shoreline complexity 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Assessment of the variability of each waterbody’s edge. 

Input data 

� CFEV Area (waterbodies) attribute data 

� CFEV Waterbodies spatial data 

Lineage 

Shoreline complexity, also known as shoreline development, was calculated for all 
waterbodies as it was thought to correlate with habitat heterogeneity.  It is a measure 
of the variability of a waterbody’s edge.  Shoreline development is the ratio of the 
length of the shoreline to the length of the circumference of a circle whose area is 
equal to that of the waterbody.  The shoreline development formula used in this 
analysis is given below (Hakanson and Jansson 1983): 

 

Where: DL = Shoreline complexity 

SL = Shoreline length (m) (excluding island shores) 

SA = Lake surface area (m²) (excluding island areas) 

Shoreline lengths and waterbody surface areas were derived from waterbody 
polygon perimeters and areas obtained from the CFEV waterbodies spatial data 
layer (WB_SHORPER and WB_AREA, respectively).  These variables were 
calculated using standard perimeter and area scripts in ArcGIS (GIS software). 

The shoreline complexity value was calculated and assigned to each of the 
waterbody spatial units based as per the rules described below. 

Data limitations 

As per the CFEV waterbodies spatial data layer 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

References 

Hakanson, L. and Jansson, M. (1983). Principles of lake sedimentology. Springer-
Verlag. 

Column heading WB_SHOREDE 

Type of data Continuous 

Assigning values to ecosystem spatial units 

The calculated shoreline complexity value (DL) was assigned to the waterbody 
spatial units as WB_SHOREDE. 
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CFEV assessment framework input 

� Waterbodies>Classification>Physical class (WB_PCLASS) 

Shoreline perimeter 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Shoreline perimeter 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Length of the shoreline perimeter of each waterbody within 
the CFEV Waterbodies spatial data layer. 

Input data 

� CFEV Waterbodies spatial data 

Lineage 

The perimeter length for each waterbody was calculated using a standard perimeter 
script in ArcGIS (GIS software). 

Data limitations 

Unknown 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WB_SHORPER 

Type of data Continuous 

Assigning values to ecosystem spatial units 

The calculated perimeter (m) was assigned to each waterbody spatial unit as 
WB_SHORPER. 

Spartina anglica (rice grass) 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Spartina anglica 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Presence or absence of Spartina anglica (rice grass) 
adjacent to saltmarshes 
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Input data 

� Distribution of rice grass, Marine Environment Section, Department of 
Primary Industries, Water and Environment (DPIWE) 

Lineage 

Rice grass (Spartina anglica) is a vigorous exotic grass, which is commonly found 
along the edges of estuaries and within saltmarshes.  The grass is known to spread 
quickly, destroying fish habitat and smothering native plants in the process. 

A series of data layers showing the distribution of rice grass was provided by the 
Marine Environment Section (DPIWE).  During 1999-2003, the Marine Environment 
section of the former DPIWE received funding through the Natural Heritage Trust 
(NHT) and Fisheries Action Program to implement the Rice Grass Management 
Program.  An output of this project was mapped layers showing the distribution of 
rice grass following this eradication program.  The Spartina data layers consisted of 
point data representing small patches of rice grass of either 3 m2 or 5 m2 in size and 
polygon data representing ‘meadows’ of large continuous areas of rice grass, all 
surveyed in late 2003 (C. Shepherd, DPIW, pers. comm.). 

The data layers described above were used in conjunction with aerial photographs to 
determine the presence or absence of Spartina anglica adjacent to saltmarshes 
around Tasmania (see rules below). 

Data limitations 

The Spartina angelica data inherits all the data limitations of the input data. 

Date created September 2004 

Scale and coverage Undefined; Statewide 

Column heading SM_SPADJ 

Type of data Categorical 

Number of classes 2 

Assigning values to ecosystem spatial units 

If Spartina anglica was found adjacent to a saltmarsh, it was assigned a score of 0 
(present).  If absent, the spatial unit was assigned a score of 1 (absent). 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness score 
(SM_NSCORE)>Impacts adjacent to saltmarshes (SM_IMADJ)>Adjacent 
vegetation (SM_VGADJ) 

Special values 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title CFEV Special Values (SVs) 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 
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Description Freshwater special value records 

Input data 

� Geo Temporal Species Point Observations Tasmania (GTSpot) database, 
Department of Primary Industries, Water and Environment (DPIWE) 

� Native fish database, Inland Fisheries Service (IFS) 

� Scientific literature (see individual sections for each SV type) 

� Tasmanian Geoconservation Database, DPIW 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0)), 
DPIW 

� Threatened species records from the Threatened Species Unit, DPIWE (other 
than those in the GTSpot database) 

Lineage 

Special Values are distinctive values associated with freshwater-dependent 
ecosystems and consist of the following types: 

� Threatened flora species 

� Threatened fauna species 

� Threatened flora communities 

� Priority flora communities 

� Priority fauna communities 

� Priority flora species 

� Priority fauna species 

� Priority geomorphic features 

� Priority limnological features 

� Fauna species richness 

� Fauna species of phylogenetic distinctiveness 

� Palaeolimnological sites 

� Palaeobotanical sites 

� Important bird sites 

Individual SVs were selected from priority listings, using expert knowledge or using 
criteria as outlined in Chapter 12 of the CFEV Project Technical Report.  Only SVs 
relating to the six freshwater-dependent ecosystem themes were considered.  Data 
records for each of the SVs were collated from a range of different sources (e.g. 
GTSpot, TASVEG, University of Tasmania, Queen Victoria Museum and Art Gallery, 
Tasmanian Geoconservation Database).  Each SV can have more than one data 
record relating to its distribution and only data records reliable within 500 m were 
used.  The SVs were broadly ranked, by experts, according to their overall 
importance (outstanding, non-outstanding and undifferentiated – explained in detail 
in Chapter 12 of the CFEV Project Technical Report) and were only assigned to 
spatial units of relevant ecosystem themes (e.g. the threatened Port Davey Skate 
(Dipturus sp.) is only know to occur in estuaries, so its data records are only 
assigned to the nearest estuary spatial units). 
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The following sections detail the different types of SV, including a list of the SVs, 
their rankings, the ecosystem themes they are known to be associated with, and 
various reference information including their nomination as a SV and data sources. 

Initially, the SV data was collated as separate point (e.g. threatened species records) 
and polygon (distribution of vegetation communities) data and were then assigned to 
ecosystem spatial units using a set of rules outlined below (after the descriptions of 
each SV type).  In instances where an entire ecosystem spatial unit was the SV (e.g. 
Lake Chisholm is a Priority limnological feature), the SV was assigned directly to the 
spatial unit.  The product of assigning SVs to ecosystem spatial units was an 
attribute look-up table of SV data for each of the ecosystem themes (e.g. named 
WL_SPECIALVALUES for wetlands), which could then be linked to the ecosystem 
spatial data layer.  After assigning the SV data to the spatial units, it was included in 
the CFEV database as attribute data rather than spatial data.  This was due to the 
sensitivity of some of the SV data (e.g. specific locations of threatened species). 

For every ecosystem spatial unit, a count of SVs (including a break-down of how 
many outstanding, non-outstanding and undifferentiated SVs were present) was 
undertaken.  This data was assigned directly to individual spatial units and is 
included in their respective spatial data layers (see below).  While multiple data 
records exist in the CFEV database for reference, if more than one data record for 
the same SV was associated with a single spatial unit, it was only counted once.  
Nevertheless, if a SV was listed under more than one SV type, it would be counted 
multiple times (e.g.  Allanaspides hickmani (Hickman’s Pigmy Mountain Shrimp) is 
listed as a Threatened aquatic fauna species and as a Fauna species of 
phylogenetic distinctiveness, so its data record would be counted twice). 

Threatened aquatic flora species 

Rare and threatened flora species associated with freshwater-dependent 
ecosystems such as riparian and wetland vegetation, were selected from the 
Tasmanian Threatened Species List (October 2003, DPIWE).  Only obligate riparian 
species were included in the final list. 

Species on the Tasmanian Threatened Species List are either 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.  
Location records were primarily sourced from the GTSpot database (DPIWE 2003) 
with some additional records also sourced from the Threatened Species Unit, 
DPIWE. 

Threatened fauna species 

Rare and threatened fauna species associated with freshwater-dependent 
ecosystems were selected from the Tasmanian Threatened Species List (October 
2003, Department of Primary Industries, Water and Environment).  Species on this 
list are either 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.   

Location records were primarily sourced from the GTSpot database (DPIWE 2003) 
with some additional records also sourced from the various studies conducted 
throughout Tasmania. 

Threatened flora communities 

Rare and threatened forest communities, associated with freshwater-dependent 
ecosystems (wetland or riparian vegetation communities), were selected from the 
Regional Forest Agreement (RFA) list of threatened communities (Tasmanian Public 
Land Use Commission 1997).  Distribution data for these vegetation communities 
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was sourced from the TASVEG data layer (Version 0.1 May 2004) (Harris and 
Kitchener 2003). 

Priority flora communities 

Rare and threatened non-forest vegetation communities that are predominantly 
associated with freshwater-dependent ecosystems, such as riparian and wetland 
vegetation, were selected from the Comprehensive, Adequate, Representative 
Scientific Advisory Group (CARSAG) non-forest vegetation draft priority list 
(CARSAG 2003).  Vegetation communities that were listed as endangered (E), 
vulnerable (V) or rare (R) were considered to be priority aquatic flora communities for 
the CFEV SV assessment. 

Distribution data for these vegetation communities was sourced from the TASVEG 
data layer (Version 0.1 May 2004) (Harris and Kitchener 2003). 

Priority fauna communities 

Fauna communities that are associated with freshwater-dependent ecosystems were 
nominated by specialists and were supported by particular studies.  Important 
freshwater faunal communities included assemblages of benthic estuarine 
macroinvertebrates (G. Edgar, Tasmanian Aquaculture and Fisheries Institute, pers. 
comm.), riverine macroinvertebrates (P. Davies, Freshwater Systems and H. Dunn, 
Landmark Consulting, pers. comm.) and karst fauna (A. Richardson, University of 
Tasmania, pers. comm.).  Location data for each community types was provided by 
the respective experts. 

Priority flora species 

A list of priority flora species was formulated from the priority species list within the 
Tasmania RFA (Commonwealth of Australia and State of Tasmania 1997) and from 
nominations by an expert.  Priority flora species are those plant species that are 
considered important and have a limited distribution but have not been formally listed 
on the Tasmanian Threatened Species List.  Only flora species known to be 
associated with freshwater-dependent species were included on the list. 

Location records for the priority flora species were primarily sourced from the 
GTSpot database (DPIWE 2003) with some additional records provided by scientific 
experts. 

Priority aquatic fauna species 

A list of priority aquatic fauna species was formulated from the priority species list 
within the Tasmanian RFA (Commonwealth of Australia and State of Tasmania 
1997), the ‘Red’ and ‘Grey’ lists of rare and threatened vertebrates and invertebrates 
(Invertebrate Advisory Committee 1994; Vertebrate Advisory Committee 1994), and 
from nominations by experts. 

Priority fauna species are those animal species that are considered important and 
have a limited distribution but have not been formally listed on the Tasmanian 
Threatened Species List.  Only fauna species known to be associated with 
freshwater-dependent species were included on the list 

Location records for the priority aquatic fauna species were primarily sourced from 
the GTSpot database (DPIWE 2003) and the IFS fish database, with some additional 
records provided by scientific experts and other scientific studies. 

Priority geomorphic features 

Geomorphic attributes were assessed 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): 
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1. rare or uncommon geomorphic or hydrological features or processes at large 
and small scale 

2. features or systems which are unusual in degree of complexity, scale or 
display 

3. features which provide outstanding example or geomorphic history. 

An initial list of sites were selected from the Tasmanian Geoconservation Database 
(DPIWE 2004) and a study to assess the condition and status of Tasmania’s 
wetlands and riparian vegetation (the ‘Audit’) (Dunn 2002), according to the criteria.  
This list was then reviewed by expert panel of geomorphologists. 

Location records for the features were sourced from the Tasmanian 
Geoconservation database (DPIWE 2004) and the Audit (Dunn 2002). 

Priority limnological features 

Priority limnological features were suggested by Dr Peter Davies and their 
nomination was supported by various studies.  The data source for this SV type was 
the CFEV waterbodies spatial data layer. 

Fauna species richness 

Places of high fauna species richness associated with freshwater-dependent 
ecosystems were nominated by specialists and were supported by particular studies.  
Sites important for the preservation of high species diversity of freshwater fauna 
were based on various biological groups including 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.).  
Location data for each the sites was sourced from the respective scientific studies or 
relevant experts. 

Fauna species of phylogenetic distinctiveness 

A list of fauna species that are phylogenetically distinct was formulated using expert 
knowledge.  Specialists nominated fauna species associated with freshwater-
dependent ecosystems that were considered important for taxonomic reasons. 

Distribution records for the listed species were sourced from the GTSpot database 
(DPIWE 2003) and various experts. 

Palaeolimnological sites 

Sites of palaeolimnological significance (waterbodies containing aquatic life or 
sediment from previous geological time periods were nominated by Dr Peter Davies 
based on various sources of scientific literature.  Site location data was sourced from 
the selected scientific papers. 

Palaeobotanical sites 

Sites of palaeobotanical importance to be included in the CFEV database were 
selected from known geological sites within Tasmanian that contain fossils of leaves, 
flowers, fruit or wood of Cenozoic age (i.e. the last 65 million years) (Jordan and Hill 
1998).  Only those sites listed by Jordan and Hill (1998) that are associated with 
freshwater-dependent ecosystems were included.  Site location data was supplied by 
Dr Greg Jordan from UTas. 

Important bird sites 

Information about important places for birds was determined by an expert panel 
including members of Birds Australia.  The expert group suggested key sites where 
important bird species (i.e. those listed under legislation and those with numerous 
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records of sighting over a number of decades) were known to breed or sustained 
permanent populations.  Only birds considered dependent upon freshwater-
dependent ecosystems were included except for a very few cases of critical refugia.  
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. 

Site location data for the important bird sites were provided by the expert panel. 

Data limitations 

The SV data is based on real observations, however, in the context of the CFEV 
assessment it is subjective in the sense that it only includes records of important 
values from sites where specific studies have been carried out.  As such, areas 
which may include SVs but have never been studied, will not have been assigned 
any SVs.  An assessment of accuracy of individual records (i.e. the observation is 
believed to be reliable within x metres) has been provided in the SV data set as 
SV_ACCURAC. 

Date created December 2004 

Scale and coverage Variable 
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Column heading ES_SVDIV, KT_SVDIV, SM_SVDIV, RS_SVDIV, 
WB_SVDIV, WL_SVDIV, ES_OUTSV, KT_OUTSV, 
SM_OUTSV, RS_OUTSV, WB_OUTSV, WL_OUTSV, 
ES_NONSV, KT_NONSV, SM_NONSV, RS_NONSV, 
WB_NONSV, WL_NONSV, ES_UNDIFSV, KT_UNDIFSV, 
SM_UNDIFSV, RS_UNDIFSV, WB_UNDIFSV, 
WL_UNDIFSV 

Type of data various - points and polygons 

Assigning values to ecosystem spatial units 

Assigning the relevant ecosystem themes to the SV data 

Each SV was assessed as whether it was known to be relevant for each ecosystem 
them.  This data (0 – not relevant; 1 – relevant) was assigned to the SV data as 
SV_ESTUARY for estuaries, SV_GDE for Groundwater Dependent Ecosystems 
(GDEs), SV_KARST for karst, SV_SMARSH for saltmarshes, SV_RIVER for rivers, 
SV_WBODY for waterbodies and SV_WETLAND for wetlands. 

Assigning SV data to the spatial units 

Special Values (as point and polygon data) were assigned to individual spatial units 
as SV_ID using the following rules.  Any given spatial unit may have more than one 
SV and/or an SV can be assigned to more than one spatial unit, so a separate 
attribute table was generated for each ecosystem theme (**_specialvalues, where ** 
is the prefix for each ecosystem theme i.e. ES = estuaries, KT = karst, RS = rivers, 
SM = saltmarshes, WB = waterbodies and WL = wetlands) to store this data. 

1. Any SV point that falls within a River Section Catchment (RSC) and is a 
riverine special value (i.e. SV_RIVER = 1), to be assigned to the river section. 

2. Any SV point that falls within a waterbody spatial unit or waterbody catchment 
and is a waterbody special value (i.e. SV_WBODY = 1) to be assigned to the 
waterbody spatial unit. 

3. All SV point data with an accuracy within 100 m or less (SV_ACCURAC 
≤100) to be assigned to all ecosystem spatial units (ES = estuaries, KT = 
karst, SM = saltmarshes and WL = wetlands) within that distance range. 

4. All SV point data with an accuracy of >100-500 m (SV_ACCURAC >100 and 
≤500) that is known to be associated with only one ecosystem to be assigned 
to nearest spatial unit within its range of accuracy (e.g. if the point has an 
accuracy of 200 m (SV_ACCURAC = 200) and is only associated with 
waterbodies (SV_WBODY = 1), find the waterbody spatial unit closest to that 
point within a 200 m range). 



193 

5. All SV point data with an accuracy of >100-500 m (SV_ACCURAC >100 and 
≤500) that is known to be associated with more than one ecosystem, and 
more than one spatial unit occurs within the accuracy range of a point, then 
flag for manual inspection.  These points to be inspected by experts to assign 
the point to the most appropriate ecosystem spatial unit. 

6. All SV polygon data to be given a 100 m buffer and intersected with the 
relevant ecosystem spatial unit.  Assign the SV to relevant spatial units that 
intersect its distribution.  The exception to this rule is for SVs whose 
distribution was determining using the RSCs (i.e. Whitebait (Lovettia spp.) 
and platypus (Ornithorhynchus anatinus)).  In this case, the SV was assigned 
to the relevant ecosystem that was directly associated with the RSC. 

Assigning the number of SV records to the spatial units 

The number of SVs for each ecosystem spatial unit was assigned to each of the 
spatial units using the following rules: 

1. Count the total number of unique SV records (SV_ID in **_SPECIALVALUES 
attribute data set) and assign as **_SVDIV. 

2. Count the total number of outstanding SV records (SV_STATUS = 
Outstanding in CFEV Special Values attribute data set) and assign as 
**_OUTSV. 

3. Count the total number of non-outstanding SV records (SV_STATUS = Non-
outstanding in CFEV Special Values attribute data set) and assign as 
**_NONSV. 

4. Count the total number of undifferentiated SV records (SV_STATUS = 
Undifferentiated in CFEV Special Values attribute data set) and assign as 
**_UNDIFSV. 

CFEV assessment framework hierarchy 

� Estuaries>Conservation evaluation>Integrated Conservation Value 

� Karst>Conservation evaluation>Integrated Conservation Value 

� Rivers>Conservation evaluation>Integrated Conservation Value 

� Saltmarshes>Conservation evaluation>Integrated Conservation Value 

� Waterbodies>Conservation evaluation>Integrated Conservation Value 

� Wetlands>Conservation evaluation>Integrated Conservation Value 

Stream order (position in drainage) 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Strahler stream order 

References 

Strahler, A.N. (1957). Quantitative analysis of watershed geomorphology. 
Transactions of the American Geophysical Union 38: 913-920. 

Column heading RS_ORDER 
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Input data 

� CFEV Rivers spatial data 

Type of data Categorical 

Number of classes 9 

Assigning values to ecosystem spatial units 

Strahler stream ordering is an internationally recognised stream ordering 
classification for stream networks which rates each stream segment according to the 
orders of the incoming upstream segments. 

The Strahler stream order (Strahler 1957) was derived from the rivers spatial data 
layer, where headwater reaches were assigned a stream order of 1 through to 
reaches entering estuaries, which could attain a maximum stream order of 9 (in 
Tasmania). 

Each time two or more stream segments with order ‘n’ merge, the downstream order 
increases to ‘n+1’.  See Figure 1 for a diagrammatic explanation of Strahler stream 
order. 

 

Figure 1. Diagram of the stream order procedure used by the CFEV Project (after 
Strahler (1957)). 

CFEV assessment framework input 

� Rivers>Classification>Crayfish regions (RS_CRAYS) 

Sub-catchments 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Sub-catchments 
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Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator John Corbett, GIS Unit, Information and Land Services 
Division, Department of Primary Industries and Water 

Description Sub-catchment boundaries for Tasmania 

Input data 

� CFEV River Section Catchments (RSC) spatial data 

Lineage 

The CFEV sub-catchment data layer was generated by amalgamating RSCs.  This 
data provides an intermediate scale of catchment boundaries (between RSCs and 
the major drainage catchments) which was thought to be a more useful scale for 
management purposes. 

A technique for catchment aggregation was developed to allow different scale 
catchment regions to be created.  Catchments are accumulated downstream until a 
suitable region is formed, at which stage the process starts again.  Methods for 
terminating catchment regions can be based on: 

� minimum or maximum size requirements 

� stream order changes 

� explicit terminal locations 

RSCs were aggregated to create sub-catchments to a maximum size of 40 000 ha 
with the exception of larger sub-catchments created to be able to include large 
waterbodies (i.e. Great Lake, Lake Gordon and Lake Pedder). 

Data limitations 

As per the CFEV RSCs spatial data layer 

Date created December 2004 

Scale and coverage 1:25 000; Statewide 

Other comments 

An aggregation of the RSC was also undertaken to develop an even coarser scale 
catchment layer – the CFEV Catchments.  These two data layers and the sub-
catchment layer make up a nested set of catchments for Tasmania which are useful 
for reporting, but are not actually used in the CFEV database. 

Tidal/wave energy regime 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Tidal/wave energy regime 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 
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Description Zones along the Tasmanian coastline representing 
variations in tidal range and wave energies. 

Input data 

� Tidal data, Tasmanian Aquaculture and Fisheries Institute (TAFI) (Edgar et al. 
1999) 

� Wave energy regions, TAFI (derived from Edgar et al. (1999)) 

Lineage 

A map of tidal ranges consisting of three regions (small, medium and large range) 
was derived following analysis of tidal range data in Edgar et al. (1999).  Small tidal 
range regions occurred along both the western and eastern coastlines of Tasmania.  
These two regions have very different wave energies, and this class was split further 
to reflect this difference (Figure 1).  A description of the four resulting tidal 
range/wave energy classes is given in Table 1.  The tidal/wave energy classes were 
assigned to the saltmarsh spatial units using the rules outlined below. 

 

Figure 1. Tidal/wave energy regions. 

 

Table 1. Description of tidal range/wave energy classes. 
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Class Location Description 

1 North Large tides, moderate wave energy 

2 East (including Furneaux Group) Small tides, low wave energy 

3 South-east Intermediate tides, low wave energy 

4 South and West (including King Island) Small tides, high wave energy 

 

Data limitations 

Hand-assigned boundaries (see Lineage). 

Date created May 2004 

Scale and coverage Undefined; Statewide 

References 

Edgar, G.J., Barrett, N.S. and Graddon, D.J. (1999). A Classification of Tasmanian 
Estuaries and Assessment of their Conservation Significance using Ecological and 
Physical Attributes, Population and Land Use. Technical Report Series. Number 2. 
Tasmanian Aquaculture & Fisheries Institute, Hobart, Tasmania. 231 pp. 

Attribute data 

Title Tidal/wave energy regime 

Column heading SM_TIDAL 

Input data 

� CFEV Tidal/wave energy spatial data (described above) 

Type of data Categorical 

Number of classes 4 

Assigning values to ecosystem spatial units 

The dominant tidal/wave energy class was assigned to the each of the saltmarshes 
as SM_TIDAL. 

CFEV assessment framework input 

� Saltmarshes>Classification 

Tree assemblages 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Tree assemblages 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator David Peters, GIS Unit, Information and Land Services 
Division, Department of Primary Industries and Water 

Description Distribution of tree assemblages in Tasmania. 
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Input data 

� Geo Temporal Species Point Observations Tasmania (GTSpot) database, 
Department of Primary Industries, Water and Environment 

Lineage 

The available data for riparian vegetation did not show an adequate statewide 
distribution, therefore a modelled pre-European tree assemblage data set was used 
to provide a vegetation context within the landscape.  This data layer was first 
developed as part of the Tasmanian component of the Interim Biogeographic 
Regionalisation for Australia (IBRA). 

Tree assemblages were used because parts of Tasmania have been cleared of 
vegetation or inundated.  The nature of the vegetation in such areas is not known 
with certainty and as yet there is no comprehensive vegetation reconstruction map 
for Tasmania.  Each of the tree assemblage models represents a series of co-
occurring environments which support a particular set of tree species.  Thus not all 
species within an assemblage necessarily co-occur in any particular stand or patch 
of vegetation. 

The methods used to compile the set of tree assemblages are outlined in Peters and 
Thackway (1998).  A subset of the 78 tree species from Kirkpatrick and Backhouse 
(1997), were used in the analysis.  Records of occurrence of each species were 
gleaned from herbarium sheets, field surveys and published records and compiled 
into the former Department of Primary Industries, Water and Environment’s GTSpot 
database (DPIWE 2003).  A model of distribution for each species at a resolution of 1 
km x 1 km was constructed using a set of physical environmental factors of climate, 
topography, geology and soils.  The modelling program used was CORTEX (Peters 
and Thackway 1998).  For each species, a ‘naive’ model was constructed initially 
based on the above environmental parameters.  An expert group of ecologists then 
vetted each of these models to reject, add to or edit them according to personal 
knowledge of the species ecology and distribution.  This step was necessary 
because many species have distributions that reflect their evolutionary and 
ecological histories as well as present environmental conditions.  The edited models 
were then used to retrain the CORTEX modelling process to produce the final 
models (Peters and Thackway 1998). 

The 78 accepted tree species models were then combined in a Principal 
Components Analysis (PCA).  The outputs of the PCA were used to calculate 
Euclidian distances and to aggregate the models into a set of 50 species groups or 
tree assemblages (Peters and Thackway 1998).  This scale of resolution was tested 
subsequently by classifying the tree assemblages using UPGMA (available in 
McCune (1999)) to produce a dendrogram to assess the degree of similarity among 
the groups.  Inspection of the dendrogram and consideration of the ecological 
provinces defined by the groups was undertaken to ensure the level of resolution 
was appropriate for the CFEV objectives. 

A single class was assigned to river sections, waterbodies and wetlands using the 
rules outlined below. 

Data limitations 

The tree assemblage data inherits all the data limitations of the derivation processes 
and input data.  Errors associated with the CORTEX modelling are unmeasured. 

Date created July 2004 

Scale and coverage 1:25 000; Statewide 
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Attribute data 

Title Tree assemblages 

Column heading RS_TREES, WB_TREES, WL_TREES 

Input data 

� CFEV Tree assemblage spatial data (described above) 

Type of data Categorical 

Number of classes RS_TREES = 50, WB_TREES = 44 (subset), WL_TREES 
= 50 

Assigning values to ecosystem spatial units 

The dominant tree assemblage class (e.g. T1, T2, T3, etc.) was assigned to the river 
sections, waterbodies and wetlands as RS_TREES, WB_TREES and WL_TREES, 
respectively. 

CFEV assessment framework hierarchy 

� Rivers>Statewide audit>Classification 

� Waterbodies>Statewide audit>Classification 

� Wetlands>Statewide audit>Classification 

‘Tyler’ biogeochemical classification 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Tyler classification 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Biogeochemical classification of waterbodies and wetlands 
based on studies undertaken by Professor Peter Tyler. 

Input data 

� CFEV Tyler corridor (waterbodies and wetlands) attribute data  
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� CFEV Waterbodies spatial data 

� CFEV Wetlands spatial data 

� Land Information System Tasmania (LIST) 1:250 000 Geology data, DPIW 

� Published work by Professor Peter Tyler, Deakin University (see Appendix 8 
of the CFEV Project Technical Report) 

Lineage 

A broad biogeochemical classification of waterbodies was developed using 
information from published works by Professor Peter Tyler and associates (Timms 
1978; Shiel et al. 1989), geology data and the Tyler corridor. 

GIS rules were derived (see below) to assign nine Tyler classes to waterbodies 
and/or wetland spatial units. 

Data limitations 

The Tyler classification inherits all the data limitations of the derivation processes 
and input data. 

Date created July 2004 

Scale and coverage 1:25 000; Statewide 

References 

See Appendix 8 of the CFEV Project Technical Report 

Shiel, R.J., Koste, W. and Tan, L.W. (1989). Tasmania revisited: rotifer communities 
and habitat heterogeneity. Hydrobiologia 186/187: 239-245. 

Timms, B.V. (1978). The benthos of seven lakes in Tasmania. Archiv fur 
Hydrobiologie 81: 422-444. 

Column heading WB_TYLERC, WL_TYLERC 

Type of data Categorical 

Number of classes WB_TYLERC = 9, WL_TYLERC = 7 

Assigning values to ecosystem spatial units 

A biogeochemical ‘Tyler’ class (e.g. TY1, TY2, TY3, etc.) was assigned to waterbody 
and wetland spatial units as WB_TYLERC and WL_TYLERC, respectively, using the 
rules outlined below.  Note, that for the wetlands, classes TY4 and TY9 were not 
relevant. 

1. Is the waterbody named Lake Sorell or Lake Crescent? 

Yes: Assign as TY4. 

No: Go to 2. 

2. Is the waterbody or wetland a salt lake (i.e. listed in Table 1)? 

 Table 1. Salt lakes and pans. 

Waterbody/Wetland CFEV spatial data layer Easting Northing 

Folly Lagoon Waterbody 530691 5345264 

Bar Lagoon Waterbody 528071 5345515 

Township Lagoon Waterbody 535358 5333520 

Brents Lagoon Waterbody 537943 5332262 

Clarks Lagoon Wetland 529750 5345276 
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Reedy Lagoon Wetland 530560 5343847 

Bells Lagoon Waterbody 528216 5343774 

Tunbridge No. 2 Waterbody 536332 5334326 

Tunbridge No. 2a Waterbody 538653 5334236 

Glen Morey saltpan Wetland 539700 5333750 

Mona Vale saltpan Wetland 539900 5335600 

Yes: Assign as TY5. 

No: Go to 3. 

3. Is the waterbody or wetland on mainland Tasmania and is the geology 
described as Quaternary-coastal sands and gravels (1:250 000 geology map 
Rcode 8496 ‘Qps’)? 

Yes: Assign as TY6. 

No: Go to 4. 

4. Is the waterbody or wetland on Flinders, Cape Barren or Clarke Islands and 
is the geology described as Quaternary-coastal sands and gravels (1:250 000 
geology map Rcode 8496 ‘Qps’)? 

Yes: Assign as TY7. 

No: Go to 5. 

5. Is the waterbody or wetland on King Island and is the geology described as 
Quaternary-coastal sands and gravels (1:250 000 geology map Rcode 8496 
‘Qps’)? 

Yes: Assign as TY8. 

No: Go to 6. 

6. Are the waterbodies meromictic lakes (i.e. listed in Table 2)? 

Table 2. Meromictic lakes. 

Waterbody Easting Northing 

Lake Fidler 387229 5300633 

Lake Morrison 391305 5292876 

Sulphide Lagoon 390927 5291215 

Perched Lake 392159 5286681 

Yes: Assign as TY9. 

No: Go to 7. 

7. Is the waterbody or wetland east of the Tyler corridor (WB_TYLER = east or 
WL_TYLER = east)? 

Yes: Assign as TY1. 

No: Go to 8. 

8. Is the waterbody or wetland west of the Tyler corridor (WB_TYLER = west or 
WL_TYLER = west)? 

Yes: Assign as TY2. 
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No: Assign as TY3 - The waterbody or wetland is within the Tyler corridor 
(WB_TYLER = within or WL_TYLER = within)? 

CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Classification 

� Wetlands>Statewide audit>Classification 

Tyler corridor 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Tyler corridor 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Division of freshwater-dependent ecosystems based on 
broad scale biogeochemical. 

Input data 

� Lake and river colour data, Professor Peter Tyler, Deakin University 

Lineage 

The ‘Tyler corridor’ (previously referred to as the ‘Tyler line’ e.g. (Shiel et al. 1989), 
P. Tyler pers. comm.) was used to describe a large scale biogeochemical ‘divide’ 
within Tasmania.  To the west of the corridor, surface waters – rivers, wetlands and 
waterbodies – are predominantly dark, humic and with red optical properties, high 
light attenuation, high (5-20 mg/L) dissolved organic carbon and low pH (4-6).  Such 
waters exist occasionally to the east of the corridor, but generally only in localised 
wetland swamps and predominantly in coastal dune-wetland systems.  The 
predominant features of waters to the east of the Tyler corridor are higher pH (6-8), 
low colour with a generally blue-green optical regime, lower light attenuation with 
occasionally high turbidities, and low dissolved organic carbon.  Within the corridor 
waters are frequently intermediate between the two states, or may be locally 
differentiated.  These features are believed to have fundamental influences on 
freshwater ecosystem ecology and processes, and reflect differences in the balance 
of auto and heterotrophy, as well as being broadly correlated with a range of 
biogeographic distributional differences. 

A map of the Tyler corridor (Figure 1) was created using lake and river colour data 
(unpublished data sets contributed by Professor Peter Tyler).  The corridor runs in a 
south-east/north-west direction with rivers, waterbodies and wetlands identified as 
being east, west or within the corridor (east = clear water, west = blackwater, inside 
= transition).  A single class was assigned to river sections, waterbodies and 
wetlands using the rules outlined below). 
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Figure 1. The Tyler corridor. 

 

Data limitations 

Hand-assigned boundaries (see Lineage) 

Date created April 2004 

Scale and coverage Unknown (Hand-assigned boundaries); Statewide 

References 

See Appendix 8 of the CFEV Project Technical Report 

Shiel, R.J., Koste, W. and Tan, L.W. (1989). Tasmania revisited: rotifer communities 
and habitat heterogeneity. Hydrobiologia 186/187: 239-245. 

Attribute data 

Title Tyler corridor 

Column heading WB_TYLER, WL_TYLER 

Input data 
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� CFEV Tyler corridor spatial data (described above) 

Type of data Categorical 

Number of classes 3 

Assigning values to ecosystem spatial units 

The dominant Tyler corridor class (i.e. east, west or within) was assigned to the river 
sections, waterbodies and wetlands as RS_TYLER, WB_TYLER and WL_TYLER, 
respectively. 

CFEV assessment framework input 

� Waterbodies>Classification>Tyler classification (WB_TYLERC) 

� Wetlands>Classification>Physical classification (WL_PCLASS) 

� Wetlands>Classification>Tyler classification (WL_TYLERC) 

Urbanisation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Urbanisation 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Extent of urban areas adjacent to rivers 

Input data 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0)), 
DPIW 

Lineage 

An assessment of the extent of urbanisation overlying or adjacent to freshwater-
dependent ecosystems in Tasmania was undertaken using the TASVEG data layer 
(Version 0.1 May 2004).  TASVEG codes denoting urban and semi-urban 
development: Ur (rural miscellaneous), Uc (built-up areas) and Ue (permanent 
easements), were selected from the TASVEG data layer to create an urbanisation 
base data layer. 

An urbanisation score was assigned to river sections using rules provided below. 

Data limitations 

As per the TASVEG data set. 

Date created July 2004 

Scale and coverage 1: 25 000; Statewide 

References 

DPIW. (2003). TASVEG 0.1 May 2003. Tasmanian Monitoring and Mapping 
Program. Department of Primary Industries and Water, Hobart. 
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Harris, S. and Kitchener, A. (2003). Tasmania's vegetation: a technical manual for 
TASVEG, Tasmania's vegetation map: Version 1.0. (Draft). Department of Primary 
Industries, Water and Environment, Hobart. 

Attribute data 

Title Urbanisation 

Column heading RS_URBAN 

Input data 

� CFEV Urbanisation (rivers) spatial data (described above) 

Type of data Categorical 

Number of classes 2 

Assigning values to ecosystem spatial units 

Using the urbanisation spatial data layer, each river section was assigned a score 
(RS_URBAN) indicating presence (0) or absence (1), based on whichever was 
present along the majority of the river section length. 

CFEV assessment framework input 

� Rivers>Condition>Naturalness score (RS_NSCORE)>Geomorphic condition 
(RS_GEOM)>Sediment input (RS_SEDIN) 

Waterbodies 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Waterbodies 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
(DPIPWE) 

 Land Information System Tasmania (LIST), Information 
and Land Services Division, DPIPWE 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Lakes and waterbodies for Tasmania 

Input data 

� Hydro infrastructure and discharge data (location), Hydro Tasmania 

� LIST 1:25 000 hydrographic theme (Subsets: waterbody – natural or dammed 
freshwater and salt flat), DPIW 

Lineage 

The waterbodies spatial data layer was derived from the LIST 1:25 000 drainage 
network.  The data layer primarily includes lacustrine ecosystems which are still, 
open water systems such as lakes.  The data layer was developed in the following 
way. 
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Waterbodies <1 ha in size were removed from the LIST data set for fear that the 
CFEV assessment for waterbodies would be swamped by a very large number of 
very small waterbodies on the Central Plateau.  Mapping rules were applied to the 
remaining polygons (see the ‘invalid’ waterbodies rules below) to separate out the 
natural or ‘valid’ waterbodies.  Waterbodies were categorised into two classes: 

� ‘valid’ (all natural lakes and large Hydro storages plus some large non-Hydro 
storages (e.g. Lake Leake and Tooms Lake) 

� ‘invalid’ (includes large farm dams, settling ponds and drinking water 
reservoirs). 

 ‘Invalid’ waterbodies rules 

All waterbodies <170 ha in area were considered ‘invalid’ between the 700 m 
elevation contour and a coastal strip.  The coastal strip was defined as an area from 
high tide (including all large estuaries, embayments, etc.) to 1.5 km inland, except 
along: 

� coastal strips A and C (Figure 1) where the strip must be 3 km inland from the 
coast 

� coastal strip B (Figure 1) where the strip must be 3.5 km inland from the 
coast. 
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Figure 1. Coastal areas used in farm dam exclusion rules. 

 

The remaining waterbodies were considered 'valid’.  After applying the ‘invalid’ 
waterbodies rules, a few waterbodies had to be manually re-assigned to the ‘valid’ 
waterbodies data layer.  These included Lake Chisholm, coastal lagoons and the 
meromictic lakes.  Four Springs Lake was also added. 

The ‘valid’ waterbodies were assessed as part of the CFEV Project, while the 
waterbodies that were excluded using the above rules (the ‘invalid’ waterbodies) 
were retained in a separate ‘invalid’ waterbodies data set for input into some of the 
rivers condition assessment variables such as regulation index, abstraction index 
and flow variability index. 

Data limitations 

Only includes waterbodies ≥1 ha. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Waterbody artificiality 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Waterbody artificiality 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description The extent to which a waterbody has been modified  

Input data 

� Hydro infrastructure and discharge data, Hydro Tasmania 

Lineage 

The artificiality and true artificiality score rates all waterbodies according to their 
ability to contain natural habitat features.  Waterbodies were rated, using expert 
knowledge (Peter Davies, Freshwater Systems) in combination with Hydro data, 
according to the following categories: 

0 completely artificial waterbody (i.e. a river that has been dammed to make a 
waterbody (e.g. Lake Rowallan) 

0.5 partly artificial waterbody (i.e. lake that has been raised or modified by 
infrastructure (e.g. Lake Cumberland, Great Lake) 

1 natural waterbody (i.e. formed by natural processes and undammed) 

One out of these three categories was assigned to waterbodies as the true artificiality 
score.  The artificiality scores were determined by merging the 0.5 and 1 categories 
into a single category of 1, resulting in two categories (0 and 1).  Appendix 13 of the 
CFEV Project Technical Report provides all the artificiality and true artificiality scores 
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for all ‘valid’ named waterbodies.  All unnamed ‘valid’ waterbodies received a score 
of 1 (natural waterbody).  Specific rules are provided below. 

Data limitations 

The artificiality data inherits all the data limitations of the input data. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WB_ARTIF, WB_TRARTI 

Number of classes WB_ARTIF = 2, WB_TRARTI = 3 

Type of data Categorical 

Assigning values to ecosystem spatial units 

An artificiality score (0 or 1) and a true artificiality score (0, 0.5, 1) were assigned to 
the waterbodies as WB_ARTIF and WB_TRARTI, respectively, according to the 
following rules: 

1. Assign all named waterbody spatial units with an artificiality and true 
artificiality score as listed in Appendix 13. 

2. Assign remaining unnamed waterbody spatial units with an artificiality and 
true artificiality score of 1.  This assumes they are natural. 

CFEV assessment framework input 

� Waterbodies>Condition assessment>Naturalness score (WB_NSCORE) 

Waterbody depth 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Waterbody depth 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Depth classification of Tasmania’s waterbodies. 

Input data 

� Published work by Professor Peter Tyler, Deakin University (see Appendix 8 
of the CFEV Project Technical Report) 

� Other scientific literature (e.g. (Peterson and Missen 1979)) 

Lineage 

Maximum depth for each of the waterbodies was classified as shallow (S), deep (D) 
or very deep (VD), with shallow being <30 m maximum depth, deep being 30-50 m 
maximum depth and very deep being >50 m maximum depth.  These thresholds 
were derived by an expert, Dr Peter Davies, following review of a wide range of 
publications of Professor Peter Tyler and associates (see Appendix 8 of the CFEV 
Project Technical Report) in relation to the potential for thermal and/or chemical 
stratification, and in relation to the mixing characteristics (‘mixis’) of known 
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Tasmanian lakes and storages (e.g. shallow lakes tend to be will mixed whilst deeper 
lakes may be permanently stratified; others may change their status with the 
seasons or temporarily). 

Lake bathymetric and depth information was reviewed from (Peterson and Missen 
1979), the publications of Peter Tyler and information from unpublished lake and 
other waterbody surveys (P. Davies, Freshwater Systems, unpublished data and A. 
Uytendaal, Inland Fisheries Service, unpublished data).  All known deep and very 
deep waterbodies were identified and the list reviewed by an expert panel.  Appendix 
13 of the Technical Report provides all the depth categories for all ‘valid’ named 
waterbodies.  All unnamed ‘valid’ waterbodies received a depth category of S 
(shallow).  Specific rules are provided below. 

Data limitations 

The waterbody depth data inherits all the data limitations of the derivation processes 
and input data. 

Date created August 2004 

Scale and coverage 1:25 000; Statewide 

References 

See Appendix 8 of the CFEV Project Technical Report 

Peterson, J.A. and Missen, J.E. (1979). Morphometric analysis of Tasmanian 
freshwater bodies. Australian Society for Limnology Spec. Pub. No. 4, p. 116. 

Column heading WB_DEPTH 

Number of classes 3 

Type of data Categorical 

Assigning values to ecosystem spatial units 

A depth class (i.e. S, D, VD) was assigned to the waterbodies as WB_DEPTH 
according to the following rules: 

1. Assign all named waterbody spatial units with a depth category according to 
Appendix 13. 

2. Assign remaining unnamed waterbody spatial units with a depth category of 
S. 

CFEV assessment framework input 

� Waterbodies>Classification 

Waterbody fish condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Waterbody fish condition sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 
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Description An index which assesses the overall fish condition for 
waterbodies according to the impact of exotic fish impact 
and native fish condition. 

Input data 

� CFEV Exotic fish impact (waterbodies) attribute data 

� CFEV Native fish condition (waterbodies) attribute data 

Lineage 

The waterbody fish condition score was calculated using an expert rule system (see 
‘Assigning values to ecosystem spatial units’ below).  Information on expert rules 
systems can be found in Appendix 3 of the CFEV Project Technical Report.  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 to produce a comprehensive overall fish score using the 
described below. 

Date created February 2005 

Scale and coverage 1:25 000; Statewide 

Column heading WB_FISHC 

Type of data Categorical 

Number of classes 5 

Assigning values to ecosystem spatial units 

A fish condition sub-index score (-9 (no fish), 0 = poor condition, 0.33, 0.67, 1 = good 
condition) was assigned to waterbody spatial units as WB_FISHC.  The native fish 
condition values for waterbodies (WB_FICHCON) were modified with respect to the 
exotic fish impact score (WB_EXOTICF) whereby: 

� If WB_FISHCON = 0 then WB_FISHC = 0 

� If WB_FISHCON = -9 (no fish) then WB_FISHC = -9 

� If WB_FISHCON ≠ 0 and ≠ -9 then WB_FISHC score is modified by 
WB_EXOTICF, as per Table 1: 

Table 1. Expert rule system definition table for the fish condition sub-index for 
waterbodies. 

Exotic fish impact 
(WB_EXOTICF) 

Fish condition score 
(WB_FISHC) 

1 or 0.8 
= Native fish condition 
score (WB_FISHCON) 

0.32 or 0.65 0.33 

0 or 0.04 0 

 

CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Condition assessment>Naturalness 
(WB_NSCORE) 
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Waterbody hydrology 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Waterbodies hydrology sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which assesses the hydrology for waterbodies 
according to impacts associated with catchment 
disturbance, regulation, abstraction and lake level 
manipulation. 

Input data 

� CFEV Abstraction index (waterbodies) attribute data 

� CFEV Catchment disturbance (waterbodies) attribute data 

� CFEV Lake level manipulation attribute data 

� CFEV Regulation index (waterbodies) attribute data 

Lineage 

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 
(see ‘Assigning values to ecosystem spatial units’ below).  Information on expert 
rules systems can be found in Appendix 3 of the CFEV Project Technical Report.  
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. 

The experts weighted abstraction index as having the greatest influence on 
waterbody hydrology, followed by catchment disturbance and then regulation index. 

The method for assigning a hydrology sub-index score to the waterbodies spatial 
units is provided below. 

Date created February 2005 

Scale and coverage 1:25 000; Statewide 

Column heading WB_HYDRO 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A hydrology sub-index score (0 = poor condition – 1 = good condition) was assigned 
to waterbody spatial units as WB_HYDRO using the expert rule system shown as a 
definition table in Table 1 (e.g. if the waterbody has a HIGH score for catchment 
disturbance, LOW score for regulation and a HIGH score for abstraction, then assign 
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a score of 0.9).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems).  The hydrology score was there adjusted further depending on the 
lake level manipulation score for the waterbody as specified in Table 2. 

Table 1. Expert rule system definition table for the hydrology sub-index for 
waterbodies. 

Catchment 
disturbance 
(WB_CATDI) 

Regulation index 
(WB_REGI) 

Abstraction index 
(WB_ABSTI) 

Hydrology score 
(WB_HYDRO_ 

H H H 1 

H H L 0.4 

H L H 0.9 

L H H 0.6 

L L H 0.5 

H L L 0.3 

L H L 0.1 

L L L 0 

 

Table 2. Expert rule system definition table for modifying the hydrology sub-index for 
waterbodies, according to lake level manipulation scores. 

Lake level manipulation 
(WB_LLEVELM) 

multiply by Index 
(Factor) 

1 1 

0.8 0.9 

0.6 0.6 

0.4 0.5 

0.2 0.4 

0 0.2 

 

The waterbodies spatial data layer has the continuous hydrology sub-index data 
categorised according to Table 3.  The categorical data was used for reporting and 
mapping purposes. 

Table 3. Hydrology sub-index categories for waterbodies. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 
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CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Condition assessment>Naturalness 
(WB_NSCORE) 

Waterbody naturalness 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Waterbody naturalness score 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative ‘naturalness’ or condition 
of waterbodies based on a selection of input variables. 

Input data 

� CFEV Waterbody artificiality attribute data 

� CFEV Waterbody fish condition sub-index attribute data 

� CFEV Waterbody hydrology sub-index attribute data 

� CFEV Waterbody sediment input sub-index attribute data 

� CFEV Riparian vegetation condition (native) (waterbodies) attribute data 

Lineage 

The waterbody naturalness score (N-score) was developed using expert rules 
systems.  Figure 1 illustrates all the inputs that were either directly or indirectly used 
to generate the score.  Some of the intermediate variables were also calculated 
using expert rules systems as indicated.  Information on expert rules systems can be 
found in Appendix 3 of the CFEV Project Technical Report. 
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Figure 1. 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. 

 

The final step in the waterbodies condition assessment is described in more detail 
here.  The 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 (see ‘Assigning 
values to ecosystem spatial units’) differentiating between when fish are naturally 
present and naturally absent.  The score was further modified according to whether 
the waterbody was identified as being artificial or not. 

In developing the 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 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 and Tyler 1986; Hodgson and Tyler 1986, 
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. 

Date created February 2005 

Scale and coverage 1:25 000; Statewide 

References 

Bowling, L. C. and Tyler, P. A. (1986). Demise of meromixis in riverine lakes of the 
World Heritage wilderness of south-west Tasmania. Archiv für Hydrobiologie 107: 
53-73. 
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Hodgson, D. A. and Tyler, P. A. (1996). The impact of a hydro-electric dam on the 
stability of meromictic lakes in the south west Tasmania, Australia. Archiv für 
Hydrobiologie 137 (3): 301-323. 

Column heading WB_NSCORE 

Type of data Continuous but has been converted to categorical format 
(see Table 3). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An N-score (0 = poor condition – 1 = good condition) was assigned to waterbodies 
spatial units as WB_NSCORE using the expert rule systems shown as a definition 
tables in Tables 1 and 2.  Table 1 shows the definition table for when fish are 
naturally absent within the waterbody (i.e. WB_FISHC = -9) while Table 2 presents 
the rules to apply when the fish are present (i.e. WB_FISHC ≠ -9). 

Table 1. Expert rules system definition table for the naturalness score for waterbodies 
that are not artificial (WB_ARTIF = 1), and for when native fish are absent (WB_FISHC = 
-9). 

Hydrology 
(WB_HYDRO) 

Sediment input 
(WB_SEDIN) 

Native riparian 
vegetation 

(WB_NRIVE) 

Naturalness 
score 

(WB_NSCORE) 

H H H 1 

H H L 0.75 

H L H 0.6 

L H H 0.5 

H L L 0.45 

L H L 0.3 

L L H 0.2 

L L L 0 

 

Table 2. Expert rules system definition table for the naturalness score for waterbodies 
that are not artificial (WB_ARTIF = 1), and for when native fish are present (WB_FISHC 
≠ -9). 

Hydrology 
(WB_HYDRO) 

Sediment 
input 

(WB_SEDIN) 

Fish 
condition 

(WB_FISHC) 

Native riparian 
vegetation 

(WB_NRIVE) 

Naturalness 
score 

(WB_NSCORE) 

H H H H 1 

H H H L 0.9 

H H L H 0.8 

H L H H 0.7 

L H H H 0.65 

H L H L 0.5 

H L L H 0.45 

H L L L 0.25 

H H L L 0.6 
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L H H L 0.4 

L H L H 0.35 

L H L L 0.2 

L L H H 0.3 

L L H L 0.15 

L L L H 0.1 

L L L L 0 

 

An additional rule was applied to take into account the artificiality of the waterbody 
(i.e. WB_ARTIF = 1, if natural or 0 if artificial): 

� If WB_ARTIF = 0 (artificial) then modify waterbody naturalness score: 
WB_NSCORE = 0.5*score 

An example of applying the rules is that if the waterbody is natural, fish are naturally 
present, and it has a HIGH score for hydrology, a HIGH score for sediment input, 
LOW score for fish condition and a LOW score for native riparian vegetation, then 
assign a score of 0.6).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

The waterbodies spatial data layer has the continuous naturalness data categorised 
according to Table 3.  The categorical data was used for reporting and mapping 
purposes. 

Table 3. Naturalness categories for waterbodies. 

Category Min to max values 

Low 0 to 0.6 

Medium >0.6 to 0.85 

High >0.85 to 1 

 

CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Condition assessment 

Waterbody physical classification 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Waterbodies physical classification 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
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Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Physical classification of Tasmania’s waterbodies. 

Input data 

� CFEV Area (waterbodies) attribute data 

� CFEV Fluvial geomorphic mosaic (waterbodies) spatial data 

� CFEV Shoreline complexity attribute data 

� CFEV Waterbody depth attribute data 

Lineage 

A physical classification was undertaken for waterbodies based on size, depth, 
shoreline complexity and fluvial geomorphic context.  A number of other physico-
chemical variables believed to be of importance were also considered but not 
included in this assessment due to lack of data with sufficient coverage, detail or 
quality. 

Prior to the classification, a number of the variables were grouped into categories.  
The waterbody area data was grouped into three size classes (Large = >400 ha, 
Moderate-small = 3-400 ha and Small = <3 ha).  After inspection of a range of 
waterbody shapes and shoreline complexity scores (DL values), waterbodies were 
grouped as having simple (S) (WB_SHOREDE <3) or complex (L) shoreline 
complexity (WB_SHOREDE >3).  Some of the fluvial geomorphic mosaics were 
considered similar and were grouped as per Table 1, while others were used directly 
from the fluvial geomorphic mosaic list. 

Table 1. Groups used to bundle fluvial geomorphic mosaics prior to classification. 

All Glacial Karst Coastal sediments 
and dunefields (W, 
NW, E) 

Midlands All other, non 
karst 

Glacially 
dissected 
dolerite and 
Parmeener 
plateau 

North-west 
moderate 
relief karst 

Eastern granite hills 
and coastal sediments 

Southern 
Midlands 
foothills and 
valleys 

All of the less 
common 
mosaics 

Glacially 
dissected 
quartzite plateau 

South-
eastern 
glacio-karst 

North Eastern coastal 
dunefields 

Southern 
Midlands 
Tertiary 
Basin 

 

Glaciated 
dolerite and 
Parmeener 
peaks 

South-
western 
karst 
basins, 
rolling 

Western coastal 
sediments, terraces, 
and remnant surfaces 

  

Central Plateau 
glacial till and 
outwash plains 

Northern 
karst basin 

South-east rolling hills 
and coastal sediments 

  

Glaciated 
quartzite peaks 

 Eastern dolerite rolling 
hills 

  

Glaciated 
quartzite valleys 

 Central East alluvial 
basins 

  

Glaciated 
dolerite valleys 
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Strongly 
glaciated 
plateau 

    

The physical classes were assigned to each of the waterbody spatial units based on 
the rules described in Table 2 (see below). 

Data limitations 

The physical classification inherits all the data limitations of the derivation processes 
and input data.  ‘Invalid’ waterbodies were not been assigned a physical class. 

Date created September 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WB_PCLASS 

Type of data Categorical 

Number of classes 19 

Assigning values to ecosystem spatial units 

A physical class (e.g. Wb1, Wb2, Wb3, etc.) was assigned to waterbody spatial units 
as WB_PCLASS using the rules in Table 2 (e.g. if the waterbody is of any size, is 
shallow in depth, has a simple shoreline and is within the “All glacial” group of fluvial 
geomorphic mosaics, then assign class Wb1). 

Table 2. Summary of physical classification rules for waterbodies. 

Class 
code 

Waterbody 
area 

Depth Shoreline 
complexity 

Geomorphic mosaic 
group 

Examples 

Wb1 Any S S All glacial (see Table 
1) 

Lake Augusta, Lake Cygnus 

Wb2 Any S L All glacial (see Table 
1) 

Pillans Lake 

Wb3 Mod-Small S S High alpine dolerite 
plateau 

Gunns, Lake Fergus 

Wb4 Large S S High alpine dolerite 
plateau 

Great Lake 

Wb5 Large S S Central & eastern 
dolerite plateau 

Arthurs Lake, Lake Sorell, 
Lake Crescent, Woods Lake 

Wb6 Mod-Small S S Central & eastern 
dolerite plateau 

Wihareja Lagoon, Allwrights 
Lagoons 

Wb7 Mod-Small D or 
VD 

S All glacial (see Table 
1) 

Lake Oberon 

Wb8 Large D or 
VD 

S All glacial (see table 1) Lake St Clair 

Wb9 Any S S Karst (see Table 1) Lake Tim, Lake Chisholm, 
Lake Lea 

Wb10 Any S S Southern Midlands 
foothills and drainage 
divides 

Only Lake Tiberias, Lake 
Dulverton 

Wb11 Any S Any Midlands (see Table 1) Tunbridge salt lakes 



219 

Wb12 Mod-Small S Any Coastal sediments and 
dunefields (see Table 
1) 

Coastal lagoons 

Wb13 Large S Any Coastal sediments and 
dunefields (see Table 
1) 

Sellars and Logan Lagoons 

Wb14 Large D or 
VD 

L All other, non karst  
(see Table 1) 

Big river valley storages 
which can stratify: Gordon 
Dam, Lake Barrington, 
Meadowbank Dam, 
Craigbourne Dam, etc 

Wb15 Any Any S All other, non karst  
(see Table 1) 

Larger upland storages 
which do not significantly 
stratify: Lake Echo, Lake 
Leake, Lake Rowallan, Dee 
Lagoon, Lake King William 

Wb16 Mod-Small S Any All other, non karst  
(see Table 1) 

Small to medium storages 
which don’t stratify e.g. 
Talbots Lagoon, Lake 
Cumberland, Bradys Lake 

Wb17 All waterbodies remaining unclassified; generally small 
artificial waterbodies 

Large farm dams, odd small 
dams, etc. 

Wb18 Small S S NA Meromictic lakes of the 
lower Gordon (Lake Fidler, 
Lake Morrison, Sulphide 
Pool) 

Wb19 Small S S NA Lowland, warm monomictic 
lake in SW Tasmania 
(Perched Lake only) 

 

CFEV assessment framework input 

� Waterbodies>Classification 

Waterbody sediment input 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Waterbody sediment input sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the impact of sediment input on 
waterbodies according to catchment disturbance, 
sediment quality and the presence of exotic riparian 
vegetation. 
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Input data 

� CFEV Catchment disturbance (waterbodies) attribute data 

� CFEV Land use (nutrients) (waterbodies) attribute data 

� CFEV Riparian vegetation condition (exotic) (waterbodies) attribute data 

� CFEV Tyler corridor (waterbodies) attribute data 

Lineage 

The sediment input scores were calculated using an expert rule system (see 
‘Assigning values to ecosystem spatial units’ below).  Information on expert rules 
systems can be found in Appendix 3 of the CFEV Project Technical Report.  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.  Data on 
potential nutrient inputs associated with land use impacts (the CFEV Waterbodies 
Land use (nutrients) data) was used as a surrogate for sediment quality in the expert 
rules system. 

The Tyler corridor was used as a context for the overall sediment input value.  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 method for assigning a sediment input sub-index score to the waterbody spatial 
units is provided below. 

Date created February 2005 

Scale and coverage 1:25 000; Statewide 

Column heading WB_SEDIN 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A sediment input sub-index score (0 = poor condition – 1 = good condition) was 
assigned to waterbody spatial units as WB_SEDIN using the expert rule system 
shown as a definition table in Table 1. 

Table 1. Expert rules system definition table for the sediment input sub-index for 
waterbodies east of the Tyler corridor. 

Catchment 
disturbance 
(WB_CATDI) 

Exotic riparian 
vegetation 

(WB_CRIVE) 

Sediment quality 
(Land use 
(nutrients) 

(WB_NUTRI) 

Sediment input 
score 

(WB_SEDIN) 

H H H 1 

H H L 0.7 

H L H 0.8 

L H H 0.5 

L L H 0.3 

H L L 0.4 
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L H L 0.2 

L L L 0 

 

An additional rule was applied to take into account the position of the waterbody with 
respect to the Tyler corridor (i.e. east, west or within corridor), which states that if a 
waterbody is located either within or west of the Tyler corridor, and: 

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

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

An example of applying the rules is that if the waterbody is east of the Tyler corridor, 
and has a HIGH score for catchment disturbance, a HIGH score for exotic riparian 
vegetation and a LOW score for sediment quality, then assign a score of 0.7).  Using 
fuzzy logic enables input data and output results to be continuous rather than 
categorical as implied here (i.e. inputs and output data can range on a continuous 
scale between 0 and 1, and the process of executing the expert rule system will 
determine its membership as being HIGH or LOW) (refer to Appendix 3 of the CFEV 
Project Technical Report for more information on expert rules systems). 

The waterbodies spatial data layer has the continuous sediment input sub-index data 
categorised according to Table 2.  The categorical data was used for reporting and 
mapping purposes. 

Table 2. Sediment input sub-index categories for waterbodies. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Waterbodies>Statewide audit>Condition assessment>Naturalness 
(WB_NSCORE) 

Wetland hydrology 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland hydrology sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 
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Description An index which assesses the hydrology for wetlands 
according to impacts associated with catchment 
disturbance and abstraction. 

Input data 

� CFEV Abstraction index (wetlands) attribute data 

� CFEV Catchment disturbance (wetlands) attribute data 

Lineage 

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 ‘Assigning values to 
ecosystem spatial units’ below).  Information on expert rules systems can be found in 
Appendix 3 of the CFEV Project Technical Report.  It was considered by experts that 
catchment disturbance had more of an influence on hydrology than abstraction. 

The method for assigning a hydrology sub-index score to the wetlands spatial units, 
using definition tables developed for the expert rules systems, is provided below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_HYDRO 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A hydrology sub-index score (0 = poor condition – 1 = good condition) was assigned 
to wetland spatial units as WL_HYDRO using the expert rule system shown as a 
definition table in Table 1 (e.g. if the wetland has a HIGH score for abstraction and a 
LOW score for catchment disturbance, then assign a score of 0.2).  Using fuzzy logic 
enables input data and output results to be continuous rather than categorical as 
implied here (i.e. inputs and output data can range on a continuous scale between 0 
and 1, and the process of executing the expert rule system will determine its 
membership as being HIGH or LOW) (refer to Appendix 3 of the CFEV Project 
Technical Report for more information on expert rules systems). 

Table 1. Expert rule system definition table for the hydrology sub-index for wetlands. 

Abstraction index 
(WL_ABSTI) 

Catchment disturbance 
(WL_CATDI) 

Hydrology score 
(WL_HYDRO) 

H H 1 

H L 0.2 

L H 0.3 

L L 0 

 

The wetlands spatial data layer has the continuous hydrology sub-index data 
categorised according to Table 2.  The categorical data was used for reporting and 
mapping purposes. 

Table 2. Hydrology sub-index categories for wetlands. 

Category Min to max values 
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1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Wetlands>Statewide audit>Condition assessment>Naturalness 
(WL_NSCORE) 

Wetland internal vegetation condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland (internal) vegetation condition 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description The proportion of native vegetation within wetlands. 

Input data 

� CFEV modified TASVEG vegetation layer 

� CFEV Wetlands spatial data 

Lineage 

An assessment of the naturalness of the vegetation inside wetlands was conducted 
using the CFEV TASVEG modified vegetation layer.  The percentage area of 
natural* vegetation (from the TASVEG modified vegetation layer) within the wetland 
spatial unit was assigned to each wetland (specific rules outlined below).  The 
wetland vegetation condition score ranged between 1 (100% native vegetation 
present or near-natural to natural condition) and 0 (0% native vegetation present or 
degraded condition). 

* The natural class included natural non-vegetation TASVEG codes, such as water, 
rocks, etc. and the exotic (cultural) class included unnatural non-vegetation codes 
such as built-up areas.  Appendix 12 of the CFEV Project Technical Report presents 
all of the TASVEG vegetation communities and their assigned group (i.e. either 
natural or exotic). 

Data limitations 

As per the TASVEG data set. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_NVEG 
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Type of data Continuous but also exists in a categorical format (see 
Table 1). 

Number of classes 4 

Assigning values to ecosystem spatial units 

The following rules were applied to calculate the wetland vegetation condition score 
(WL_NVEG) for each wetland spatial unit: 

1. Overlay the CFEV TASVEG modified vegetation layer with the CFEV wetland 
spatial data layer and calculate % area of the wetland polygon which is 
Natural. 

2. Assign calculated value as a proportion (0-1) to the wetland spatial unit. 

The wetland spatial data layer had the continuous wetland vegetation condition data 
categorised according to Table 1.  The categorical data was used for reporting and 
mapping purposes. 

Table 1. Wetland vegetation condition categories for wetlands. 

Category Max to min values 

1 0 

2 >0 to 0.2 

3 >0.2 to 0.8 

4 >0.8 to 1 

 

CFEV assessment framework hierarchy 

� Wetlands>Statewide audit>Condition assessment>Naturalness score 
(WL_NSCORE)>Native vegetation condition (WL_NATVE) 

Wetland native vegetation condition 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland native vegetation condition sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which assesses the native vegetation condition 
for wetlands according to the condition of their riparian and 
internal wetland vegetation. 

Input data 

� CFEV Riparian vegetation condition (native) (wetlands) attribute data 

� CFEV Wetland internal vegetation condition attribute data 

Lineage 

For each wetland, a native vegetation score was generated using an expert rule 
system (see ‘Assigning values to ecosystem spatial units’ below).  The input 
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variables were native riparian vegetation and wetland (internal) vegetation.  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.  
Information on expert rules systems can be found in Appendix 3 of the CFEV Project 
Technical Report. 

The method for assigning a native vegetation sub-index score to the wetlands spatial 
units, using definition tables developed for the expert rules systems, is provided 
below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_NATVE 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A native vegetation sub-index score (0 = poor condition – 1 = good condition) was 
assigned to wetland spatial units as WL_NATVE using the expert rule system shown 
as a definition table in Table 1 (e.g. if the wetland has a HIGH score for native 
riparian vegetation and a LOW score for native wetland vegetation, then assign a 
score of 0.2).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 1. Expert rule system definition table for the native vegetation sub-index for 
wetlands. 

Native riparian vegetation 
(WL_NRIVE) 

Native wetland vegetation 
(WL_NVEG) 

Native vegetation score 
(WL_NATVE) 

H H 1 

H L 0.2 

L H 0.4 

L L 0 

 

The wetlands spatial data layer has the continuous native vegetation sub-index data 
categorised according to Table 2.  The categorical data was used for reporting and 
mapping purposes. 

Table 2. Native vegetation sub-index categories for wetlands. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 
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CFEV assessment framework hierarchy 

� Wetlands>Statewide audit>Condition assessment>Naturalness 
(WL_NSCORE) 

Wetland naturalness 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland naturalness score 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the relative ‘naturalness’ or condition 
of wetlands based on a selection of input variables. 

Input data 

� CFEV Riparian vegetation condition (native) (wetlands) attribute data 

� CFEV Wetlands hydrology sub-index attribute data 

� CFEV Wetlands sediment input (catchment disturbance) attribute data 

� CFEV Wetlands water quality sub-index attribute data 

Lineage 

The wetland naturalness score (N-score) was developed using expert rules systems.  
Figure 1 illustrates all the inputs that were either directly or indirectly used to 
generate the score.  Some of the intermediate variables were also calculated using 
expert rules systems as indicated.  Information on expert rules systems can be found 
in Appendix 3 of the CFEV Project Technical Report. 
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Figure 1. Flow-chart outlining data used in the wetlands condition assessment to 
derive a Naturalness score (N-score).  Note: variables were combined using expert rule 
systems where indicated. 

 

The final step in the wetlands condition assessment is described in more detail here.  
An 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 below.  The inputs were weighted in order of influence on wetland 
condition: native vegetation > hydrology > water quality > sediment input. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_NSCORE 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 3 

Assigning values to ecosystem spatial units 

An N-score (0 = poor condition – 1 = good condition) was assigned to wetland spatial 
units as WL_NSCORE using the expert rule system shown as a definition table in 
Table 1 (e.g. if the wetland has a HIGH score for native vegetation, a HIGH score for 
hydrology, a LOW score for sediment input and a LOW score for water quality, then 
assign a score of 0.7).  Using fuzzy logic enables input data and output results to be 
continuous rather than categorical as implied here (i.e. inputs and output data can 
range on a continuous scale between 0 and 1, and the process of executing the 
expert rule system will determine its membership as being HIGH or LOW) (refer to 
Appendix 3 of the CFEV Project Technical Report for more information on expert 
rules systems). 

Table 1. Expert rules system definition table for the naturalness score for wetlands. 

Native Hydrology Sediment Water quality Naturalness score 
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vegetation 
(WL_NATVE) 

(WL_HYDRO) input 
(WL_SEDIN) 

(WL_WATER) (WL_NSCORE) 

H H H H 1 

H H H L 0.8 

H H L H 0.9 

H H L L 0.7 

H L H H 0.65 

H L H L 0.5 

H L L H 0.55 

H L L L 0.45 

L H H H 0.4 

L H H L 0.3 

L H L H 0.35 

L H L L 0.25 

L L H H 0.2 

L L H L 0.1 

L L L H 0.15 

L L L L 0 

 

The wetlands spatial data layer has the continuous naturalness data categorised 
according to Table 2.  The categorical data was used for reporting and mapping 
purposes. 

Table 2. Naturalness categories for wetlands. 

Category Min to max values 

Low 0 to 0.6 

Medium >0.6 to 0.85 

High >0.85 to 1 

 

CFEV assessment framework hierarchy 

� Wetlands>Statewide audit>Condition assessment 

Wetland physical classification 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland physical classification 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 
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Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Physical classification of Tasmania’s wetlands. 

Input data 

� CFEV Area (wetlands) attribute data 

� CFEV Elevation (wetlands) attribute data 

� CFEV Fluvial geomorphic responsiveness (wetlands) attribute data 

� CFEV Tyler corridor (wetlands) attribute data 

Lineage 

A physical classification was conducted for wetlands using data on the position 
relative to the Tyler corridor, geomorphic responsiveness, size and elevation. 

Prior to classification input, two of the variables were grouped into categories.  The 
wetland area data was grouped into five size classes (0-1 ha, >1-10 ha, >10-100 ha, 
>100-1000 ha and >1000 ha) and the elevation values were grouped into four 
classes (0-20 m, 20-700 m, 100-800 m and >800 m). 

The four sets of data were combined in a matrix to give an overall physical 
classification for wetlands, with a total of 71 classes.  The physical classes were 
assigned to each of the wetland spatial units based on the rules described in Table 1 
(see below). 

Data limitations 

The physical classification inherits all the data limitations of the derivation processes 
and input data. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_PCLASS 

Type of data Categorical 

Number of classes 71 

Assigning values to ecosystem spatial units 

A physical class (e.g. WLP1, WLP2, WLP3, etc.) was assigned to wetland spatial 
units as WL_PCLASS using the rules in Table 1 (e.g. if the wetland is positioned east 
of the Tyler corridor, has a highly responsive geomorphology, is small (0-1 ha) and 
has a low elevation (0-20 m), then assign class WLP1).  Note, only the combinations 
of physical classes that had wetland membership were included. 

Table 1. Summary of physical classification rules for wetlands. 

Class 
code 

Tyler corridor Geomorphic 
responsiveness 

Area (ha) Elevation (m) 

WLP1 east 1 0-1 0-20 

WLP2 east 1 0-1 20-100 

WLP3 east 1 0-1 100-800 

WLP4 east 1 0-1 >800 

WLP5 east 1 1-10 0-20 

WLP6 east 1 1-10 20-100 
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Class 
code 

Tyler corridor Geomorphic 
responsiveness 

Area (ha) Elevation (m) 

WLP7 east 1 1-10 100-800 

WLP8 east 1 1-10 >800 

WLP9 east 1 10-100 0-20 

WLP10 east 1 10-100 20-100 

WLP11 east 1 10-100 100-800 

WLP12 east 1 10-100 >800 

WLP13 east 1 100-1000 0-20 

WLP14 east 1 100-1000 20-100 

WLP15 east 1 100-1000 100-800 

WLP16 east 1 100-1000 >800 

WLP17 east 1 >1000 0-20 

WLP18 east 1 >1000 20-100 

WLP19 east 0.5 or 0 0-1 0-20 

WLP20 east 0.5 or 0 0-1 20-100 

WLP21 east 0.5 or 0 0-1 100-800 

WLP22 east 0.5 or 0 0-1 >800 

WLP23 east 0.5 or 0 1-10 0-20 

WLP24 east 0.5 or 0 1-10 20-100 

WLP25 east 0.5 or 0 1-10 100-800 

WLP26 east 0.5 or 0 1-10 >800 

WLP27 east 0.5 or 0 10-100 0-20 

WLP28 east 0.5 or 0 10-100 20-100 

WLP29 east 0.5 or 0 10-100 100-800 

WLP30 east 0.5 or 0 10-100 >800 

WLP31 east 0.5 or 0 100-1000 0-20 

WLP32 east 0.5 or 0 100-1000 100-800 

WLP33 east 0.5 or 0 100-1000 >800 

WLP34 east 0.5 or 0 >1000 >800 

WLP35 west or corridor 1 0-1 0-20 

WLP36 west or corridor 1 0-1 20-100 

WLP37 west or corridor 1 0-1 100-800 

WLP38 west or corridor 1 0-1 >800 

WLP39 west or corridor 1 1-10 0-20 

WLP40 west or corridor 1 1-10 20-100 
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Class 
code 

Tyler corridor Geomorphic 
responsiveness 

Area (ha) Elevation (m) 

WLP41 west or corridor 1 1-10 100-800 

WLP42 west or corridor 1 1-10 >800 

WLP43 west or corridor 1 10-100 0-20 

WLP44 west or corridor 1 10-100 20-100 

WLP45 west or corridor 1 10-100 100-800 

WLP46 west or corridor 1 10-100 >800 

WLP47 west or corridor 1 100-1000 0-20 

WLP48 west or corridor 1 100-1000 20-100 

WLP49 west or corridor 1 100-1000 100-800 

WLP50 west or corridor 1 100-1000 >800 

WLP51 west or corridor 1 >1000 0-20 

WLP52 west or corridor 1 >1000 20-100 

WLP53 west or corridor 1 >1000 100-800 

WLP54 west or corridor 0.5 or 0 0-1 0-20 

WLP55 west or corridor 0.5 or 0 0-1 20-100 

WLP56 west or corridor 0.5 or 0 0-1 100-800 

WLP57 west or corridor 0.5 or 0 0-1 >800 

WLP58 west or corridor 0.5 or 0 1-10 0-20 

WLP59 west or corridor 0.5 or 0 1-10 20-100 

WLP60 west or corridor 0.5 or 0 1-10 100-800 

WLP61 west or corridor 0.5 or 0 1-10 >800 

WLP62 west or corridor 0.5 or 0 10-100 0-20 

WLP63 west or corridor 0.5 or 0 10-100 20-100 

WLP64 west or corridor 0.5 or 0 10-100 100-800 

WLP65 west or corridor 0.5 or 0 10-100 >800 

WLP66 west or corridor 0.5 or 0 100-1000 0-20 

WLP67 west or corridor 0.5 or 0 100-1000 20-100 

WLP68 west or corridor 0.5 or 0 100-1000 100-800 

WLP69 west or corridor 0.5 or 0 100-1000 >800 

WLP70 west or corridor 0.5 or 0 >1000 20-100 

WLP71 west or corridor 0.5 or 0 >1000 100-800 

 

CFEV assessment framework input 

� Wetlands>Classification 
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Wetland sediment input 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland sediment input sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which rates the impact of sediment input on 
waterbodies as a direct result of land disturbance in the 
catchment. 

Input data 

� CFEV Catchment disturbance (wetlands) attribute data 

Lineage 

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. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_SEDIN 

Type of data Continuous but has been converted to categorical format 
(see Table 1). 

Number of classes 5 

Assigning values to ecosystem spatial units 

The catchment disturbance data for wetlands (WL_CATDI) was directly assigned to 
the wetland spatial units as WL_SEDIN. 

The wetlands spatial data layer had the continuous sediment input data categorised 
according to Table 1.  The categorical data was used for reporting and mapping 
purposes. 

Table 1. Sediment input categories for wetlands. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

 

CFEV assessment framework hierarchy 

� Wetlands>Statewide audit>Condition assessment>Naturalness 
(WL_NSCORE) 
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Wetland water quality 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland water quality sub-index 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Steve Carter, Environmental Dynamics 

Description An index which predicts the status of water quality for 
wetlands based on potential nutrient inputs associated 
with land use impacts and catchment disturbance. 

Input data 

� CFEV Catchment disturbance (wetlands) attribute data 

� CFEV Land use (nutrients) (wetlands) attribute data 

Lineage 

Water quality scores were generated using an expert rule system with input variables 
of catchment disturbance and land use (nutrients) (see ‘Assigning values to 
ecosystem spatial units’ below).  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.  Information on expert rules 
systems can be found in Appendix 3 of the CFEV Project Technical Report. 

The method for assigning a water quality sub-index score to the wetlands spatial 
units, using definition tables developed for the expert rules systems, is provided 
below. 

Date created November 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_WATER 

Type of data Continuous but has been converted to categorical format 
(see Table 2). 

Number of classes 5 

Assigning values to ecosystem spatial units 

A water quality sub-index score (0 = poor condition – 1 = good condition) was 
assigned to wetland spatial units as WL_WATER using the expert rule system shown 
as a definition table in Table 1 (e.g. if the wetland has a HIGH score for land use 
(nutrients) and a LOW score for catchment disturbance, then assign a score of 0.3).  
Using fuzzy logic enables input data and output results to be continuous rather than 
categorical as implied here (i.e. inputs and output data can range on a continuous 
scale between 0 and 1, and the process of executing the expert rule system will 
determine its membership as being HIGH or LOW) (refer to Appendix 3 of the CFEV 
Project Technical Report for more information on expert rules systems). 

Table 1. Expert rule system definition table for the water quality sub-index for 
wetlands. 

Land use (nutrients) 
(WL_NUTRI) 

Catchment disturbance 
(WL_CATDI) 

Water quality score 
(WL_WATER) 
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H H 1 

H L 0.3 

L H 0.1 

L L 0 

 

The wetlands spatial data layer had the continuous water quality sub-index data 
categorised according to Table 2.  The categorical data was used for reporting and 
mapping purposes. 

Table 2. Water quality sub-index categories for wetlands. 

Category Min to max values 

1 0 to <0.2 

2 0.2 to <0.4 

3 0.4 to <0.8 

4 0.8 to <1 

5 1 

CFEV assessment framework hierarchy 

� Wetlands>Statewide audit>Condition assessment>Naturalness 
(WL_NSCORE) 

Wetland vegetation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Wetland (internal) vegetation 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Dominant vegetation type within wetlands 

Input data 

� CFEV Wetlands spatial data 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0), DPIW 

Lineage 

A representation of what vegetation was present inside each wetland spatial unit was 
given as a dominant vegetation type using the TASVEG data layer (Version 0.1 May 
2004). 

Wetland TASVEG codes (AGC, ALK, As, BF, Br, BRO, BPB, CA, Hg, Hw, L, ME, Pr, 
Ps, Sm, St, Sw, Waf, Was, Wh, Ws, Gl) (see Table 1 or Appendix 12 of the CFEV 
Project Technical Report for descriptions) were identified by experts, selected from 
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the TASVEG data layer and assigned to the wetland polygons, using the rules 
provided below. 

Table 1. Description of wetland vegetation classes. 

Class code TASVEG Code Community Type 

Dv-AGC AGC Graminoid moorland/herbfield 

Dv-ALK ALK Alkaline pan 

Dv-As As Eastern alpine sedgefields/fernfields 

Dv-BF BF Acacia melanoxylon on flats 

Dv-Br Br Restionaceae flatland, not alpine 

Dv-BRO BRO Western moorland 

Dv-BPB BPB Pure buttongrass 

Dv-CA CA Cushion moorland 

Dv-Hg Hg Lowland and coastal sedgy heath 

Dv-Hw Hw Wet health 

Dv-L L Leptospermum lanigerum/Melaleuca squarrosa swamp 
forest  

Dv-ME ME Melaleuca ericifolia forest  

Dv-Pr Pr Sphagnum peatland with emergent trees 

Dv-Ps Ps Treeless Sphagnum peatland 

Dv-Sm Sm Short paperbark swamp 

Dv-St St Leptospermum spp. scrub 

Dv-Sw Sw Fine-leaf wet scrubs 

Dv-Waf Waf Freshwater aquatic plants 

Dv-Was Was Saline aquatic plants 

Dv-Wh Wh Herbfield and grassland marginal to wetland 

Dv-Ws Ws Sedge rush wetland 

Dv-Gl Gl Lowland Poa 

Dv-Other-
Exot 

Other – Exotic Improved pasture and crop-land; Exotic invasions 

Dv-Other-
Gene 

Other – Generic Generic wetland 

Dv-Other-
Euca 

Other – 
Eucalyptus 

Eucalyptus coccifera woodland occasional forest; 
Eucalyptus pauciflora forest on Jurassic dolerite 

Dv-Other Other All remaining wetlands 

 

Data limitations 

As per the TASVEG data set. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

Column heading WL_DVEG 
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Type of data Categorical 

Number of classes 26 

Assigning values to ecosystem spatial units 

The following rules were used to assign each wetland spatial unit with a macrophyte 
class (WL_DVEG).  Note, that the prefix ‘Dv-’(dominant vegetation) was added to 
each of the TASVEG codes for input to the spatial selection algorithm. 

1. Assign the TASVEG code which has the greatest area within the wetland 
spatial unit. 

2. Adjust vegetation codes according to the following rules, to ensure that 
wetland-related vegetation types (Table 1) are primarily assigned to the 
spatial units: 

� All very small wetlands (<0.5 ha) that were not tagged with one of the 
TASVEG codes in Table 1 were not considered further in the CFEV 
assessments, with the exception of those  spatial units assigned as 
We (generic wetland). 

� All the remaining wetlands that were assigned with either Fi (improved 
pasture and crop land), Fw (exotic invasions) or We (generic wetland) 
were assigned with a wetland-related TASVEG code (as per Table 1) 
based on the dominant vegetation type of the closest neighbouring 
wetlands (within a 5 km vicinity). 

� Any Fi and Fw wetlands that did not get re-assigned a wetland-related 
vegetation code using the rule above (i.e. were more than 5 km from 
the closest neighbour) were finally assigned as Dv-Other-Exot. 

� Any We wetlands that did not get re-assigned from this process were 
assigned as Dv-Other-Gene. 

� Any wetlands with TASVEG code of C (Eucalyptus coccifera 
woodland occasional forest) or PS (Eucalyptus pauciflora forest on 
non-Jurassic dolerite) were re-assigned as Dv-Other-Euca. 

� All remaining wetlands without a wetland-related vegetation code from 
Table 1 were assigned as Dv-Other. 

CFEV assessment framework input 

� Wetlands>Classification 

Wetlands 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title CFEV Wetlands 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water (DPIW) 

Description Wetlands of Tasmania 

Input data 
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� Land Information System Tasmania (LIST) 1: 25 000 hydrographic theme 
(Subsets: wetland swamp area and wet areas, DPIW 

� Tasmanian Vegetation Map (TASVEG) data layer (Version 0.1 May 2004 
(interim data set released prior to the release of TASVEG Version 1.0), DPIW 

Lineage 

Development of the wetland spatial data layer used the 1: 25 000 LIST Hydrology 
theme (subsets: wetland swamp area and wet areas) in conjunction with the 
TASVEG data layer (Version 0.1 May 2004 (interim data set released prior to the 
release of TASVEG Version 1.0).  Wetland vegetation codes (As, CA, ALK, Br, BPB, 
BF, L, ME, Sm, Pr, Ps, Waf, Was, We, Ws) (described in Appendix 12 of the CFEV 
Project Technical Report) were selected from the TASVEG data layer ((DPIW 
2003)).  Wetlands from the LIST hydrographic data layer were initially classified as 
‘undifferentiated We’ and combined with the selected TASVEG polygons using the 
rules outlined below.  Where there was significant overlap, TASVEG polygons were 
given preference.  After merging the two data layers, the wetlands were classified as: 

1. undifferentiated (LIST ‘undifferentiated We’ + TASVEG ‘We (generic)’) 

2. differentiated (all other polygons) 

Wetland polygons that shared boundaries or overlapped were dissolved to form one 
polygon.  A dominant TASVEG type was assigned to the dissolved polygon. 

Rules for amalgamating TASVEG and LIST wetland polygons 

The following rules were used to amalgamate the TASVEG and LIST wetland 
polygons.  An illustration for each rule is given in Figure 1. 

1. When TASVEG and LIST polygons abut each other, treat as separate 
polygons. 

2. When TASVEG and LIST polygons overlap each other significantly, create 
the TASVEG polygon (1) first and then create new polygon with remaining 
LIST polygon (2). 

3. When the LIST polygon is inside the TASVEG polygon, create polygon from 
TASVEG layer (1) and remove LIST polygon. 

4. When TASVEG polygon and LIST polygon overlap each other slightly, create 
polygon from TASVEG layer (1) and remove LIST polygon. 

5. When the TASVEG polygon is inside the LIST polygon (almost being the 
same size as TASVEG polygon), create polygon from TASVEG layer (1) and 
remove LIST polygon. 

6. When the TASVEG polygon is inside the LIST polygon, create TASVEG 
polygon (1) first and then create LIST polygon with a hole in it where the 
TASVEG polygon was. 
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Figure 1. Diagrams to accompany rules for amalgamating TASVEG and LIST wetland 
polygons.  Red = TASVEG wetland and Blue = LIST wetland. 

 

Data limitations 

Wetlands <0.5 ha that could not be assigned with an appropriate wetland vegetation 
type were deleted from the data set. 

Date created October 2004 

Scale and coverage 1:25 000; Statewide 

References 

DPIW. (2003). TASVEG 0.1 May 2003. Tasmanian Monitoring and Mapping 
Program. Department of Primary Industries and Water, Hobart. 

Harris, S. and Kitchener, A. (2003). Tasmania's vegetation: a technical manual for 
TASVEG, Tasmania's vegetation map: Version 1.0. (Draft). Department of Primary 
Industries, Water and Environment, Hobart. 

Width of backing vegetation 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Attribute data 

Title Width of backing vegetation 
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Description Average width of vegetation buffer surrounding 
saltmarshes. 

Column heading SM_WIDVEG 

Input data 

� Aerial photographs 

� CFEV Riparian vegetation condition (saltmarshes) spatial data 

Type of data Categorical 

Number of classes 11 

Assigning values to ecosystem spatial units 

An estimate of the width (how far into the buffer zone, the natural features extend) of 
the native vegetation or natural features (e.g. water, rocks, etc.) present adjacent to 
the saltmarshes was observed from aerial photographs in conjunction with the CFEV 
Saltmarsh riparian vegetation condition spatial data layer (Figure 1).  Data was 
initially collected from three categories (natural, exotic or other).  The ‘other’ category 
was further flagged as being either a natural feature or a non-natural feature (e.g. 
built-up area).  If natural features were present, then the score (% width) was 
combined with the score for native vegetation. 

A visual estimate of the proportional width of the backing vegetation within a 100 m 
buffer around the saltmarsh (0-1, in increments of 0.25), was assigned to each of the 
saltmarsh spatial units as SM_WIDVEG.  The width of buffer occupied by any natural 
features (other than vegetation) was averaged with the native vegetation score. 

 

Figure 1. Illustration of saltmarshes and the riparian vegetation condition spatial data 
layer, showing an example of the sections measured as the average width of backing 
vegetation. 

CFEV assessment framework hierarchy 

� Saltmarshes>Statewide audit>Condition assessment>Naturalness score 
(SM_NSCORE)>Impacts adjacent to saltmarshes (SM_IMADJ)>Adjacent 
vegetation (SM_VGADJ)>Backing vegetation condition (SM_BKCON) 
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Willows 

Find further information on the Conservation of Freshwater Ecosystem Values 
(CFEV) Program and its data at www.dpipwe.tas.gov.au/cfev. 

Spatial data 

Title Willows 

Custodian Water and Marine Resources Division, Department of 
Primary Industries, Parks, Water and Environment 

Creator Rod Knight, GIS Services 

 GIS Unit, Information and Land Services Division, 
Department of Primary Industries and Water 

Description Presence and absence of willows within river riparian 
zones 

Input data 

� Willow distribution data, Tasmanian Conservation Trust (TCT) (Farrell 2003) 

Lineage 

The willows data layer was developed from distributional information derived from a 
National Heritage Trust project carried out through the TCT.  Information regarding 
the distribution of willows within Tasmania was sourced using expert knowledge 
through a series of workshops (Farrell 2003).  The data collected through this project 
had been categorised into varying condition classes, with a high level of subjectivity.  
There was also a lack of consistent information on low to medium density 
infestations across the state.  The data was therefore transformed to indicate only a 
presence/absence of willows along rivers and was assigned to river sections using 
the rules described below. 

Data limitations 

The willows spatial data layer is believed to indicate the locations of the majority of 
significant willow infestations as at 2004.  It does not comprehensively describe the 
distribution of willows in Tasmania. 

Date created September 2004 

Scale and coverage 1:100 000; Statewide 

References 

Farrell, B. (2003). Strategic planning for willow management in Tasmania. 
Tasmanian Conservation Trust, Hobart. 

Attribute data 

Title  Willows 

Column heading  RS_WILLOW 

Input data 

� CFEV Willows spatial data (described above) 

Type of data  Categorical 

Number of classes 2 

Assigning values to ecosystem spatial units 
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Using the derived willow infestation distribution data layer, each river section was 
assigned a score indicating a dominant presence (0) or absence (1) of significant 
willow infestations (RS_WILLOWS) for the river section length. 

CFEV assessment framework hierarchy 

Rivers>Statewide audit>Condition>Naturalness score (RS_NSCORE)>Biological 
condition (RS_BIOL)>Native riparian vegetation (RS_NRIPV) 

 


