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2 Intensive Landuse Zone, Assessment of 
River Condition, NLWRA 2000 

Rivers in the ‘Intensive Landuse Zone’ of Australia – mainly the east coast of 
Victoria, southern South Australia, south-west Western Australia, and part of 
the north around the Ord River and the northern part of the Northern Territory 
were assessed by the ARC 2000. Therefore, the overall assessment will 
necessarily indicate rivers to be more damaged than would be the case if 
areas with little or no land use had also been included. 

The philosophy underpinning Assessment of River Condition (ARC, Norris et 
al. 2000) is the same as that adopted for the FARWH, the Victorian Index of 
Stream Condition (ISC), and is similar to the Murray–Darling Basin 
Sustainable Rivers Audit (SRA), the Tasmanian Conservation of Freshwater 
Ecosystem Values (CFEV), and the south-east Queensland EHMP program.  

The goal of the Assessment of River Condition was to assess the aggregate 
impacts of resource use on rivers at the national scale and identify the priority 
management challenges for their maintenance or improvement. The main 
components of the ARC are: 

• the Catchment Disturbance Index 

• the Hydrological Disturbance Index 

• the Habitat Index 

• the Nutrient and Suspended Sediment Load Index, and 

• the Aquatic Biota Index comprised only of macroinvertebrate 
assessments from the National River Health Program.  

 

The report recognised that additional biota such as fish or algae would be 
likely to improve the assessment. 

 

2.1 The assessment 
The Aquatic Biota Index (ARCB) showed approximately one-third of the river 
length assessed was impaired with almost a quarter having lost at least 20 
percent of the different kinds of aquatic invertebrates that would be expected 
to occur under natural conditions. 

The environmental components (ARCE) showed that over 85 percent of the 
river length assessed was significantly modified from the original condition 
(Table  1). Nineteen percent of the river length assessed was classed as 
substantially modified. New South Wales, South Australia, and Western 
Australia had the greatest percentages of modified river in terms of 
environmental features and the Northern Territory had the smallest 
percentage. These figures are likely to be strongly related to the both the 
intensity and extent of land use in each jurisdiction. 
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Table  1. The Assessment of River Condition in the jurisdiction assessed 
(all figures are percentages). 

Scale ARCE ARCB 

River length 
assessed 

Largely 
Unmodified 

Moderately 
Modified 

Substantially 
Modified 

Severely 
Modified 

Reference Significantly 
Impaired 

Severely 
Impaired 

Extremely 
Impaired 

         

National 
209,118 km 

14 66 19 <0.1 69 23 6 2 

         

Qld. 
72,425 km 

13 71 16 0 80 17 2 0.1 

NSW 
59,533 km 

3 68 29 0 51 34 13 3 

ACT 
270 km 

16 71 13 0 64 29 7 0 

Vic. 
15,750 km 

20 59 20 0 77 20 3 0.4 

Tas. 
5,586 km 

37 59 4 0 76 20 3 2 

S.A. 
9,668 km 

4 61 35 0 83 12 1 4 

W.A. 
25,395 km 

7 78 14 0.1 64 29 6 0.5 

N.T. 
20,491 km 

66 34 0 0 88 10 2 0 

 
• Over 80% of the river length assessed was affected by catchment 

disturbance. Changes to the land uses surrounding a river affect the 
delivery of sediment, nutrients, and water to the river. Reaches in 
Tasmania and the Northern Territory were considered the least affected 
by catchment disturbance. 

• Hydrology data collected for specific purposes may be extensive. 
However, the focus of the ARC was the assessment of change, which 
requires an estimate of natural flows as a baseline or reference condition. 
The data to allow these assessments were limited, and so hydrologic 
change could only be assessed in 25% of the river length considered in 
this study. Assessments were made of over half of the 11% of the river 
length in the assessment area that is regulated (downstream of dams 
and/or weirs), and assessments were made of about a quarter of the 
unregulated river length in the Intensive Landuse Zone assessment area.  

• In about 20% of the assessed regulated river length, the flow regimes 
were largely unmodified from an ecological perspective.  

• The assessed unregulated rivers were those where, for entire river basins, 
the level of water abstraction was sufficiently low to indicate that the flow 
regimes of all river reaches in the basin were largely unmodified. These 
hydrologic assessments account for hydrology changes caused by 
regulation and abstractive water use, but did not account for hydrology 
changes caused by land use change. 

• Stream habitat was modified from pre-European conditions in over half of 
the river length assessed. Degradation of the habitat was considered to 



An Australian Snapshot 
 

 

5

owe largely because of changes in the sediment loads that alter channel 
morphology and loss of riparian vegetation. Scores for habitat were 
lowest in NSW, SA, and WA.  

• Loads of nutrients and suspended sediment were higher than pre-
European settlement conditions in over 90% of the river length assessed, 
and are substantially modified over at least one-third of the river length 
assessed in every state, except Tasmania. Increases in total phosphorus 
and suspended sediment loads have contributed most to degradation of 
nutrient and suspended sediment loads. Changes in stream salinity are 
potentially important but available data were too sparse to adequately 
assess these salinity changes. 

 

2.2 Main issues affecting river reaches in the Intensive 
Landuse Zone 

River reaches with similar environmental disturbances were identified. 
Hydrological disturbance was excluded from this analysis because of 
insufficient data. Reaches in some similarity groupings were concentrated in 
particular regions, whereas reaches in other groupings with similar 
assessment components were distributed across Australia. Reaches with the 
most serious sets of issues were located in parts of the Murray–Darling 
Basin, the West Australian wheat belt, western Victoria, and the South 
Australian wheat-growing areas. Reaches in these areas were generally 
affected by highly modified catchments, were subject to high nutrient and 
suspended sediment loads, had lost much of their riparian vegetation, and 
the movement of biota and material in the river was affected by dams and 
levees. It was considered that, should a strategy of rehabilitation be adopted, 
then these reaches represent those in most urgent need of management and 
rehabilitation.  

Results 

The majority of reaches in Queensland, north coastal NSW, western Victoria, 
and south-west Western Australia generally had habitat and catchments that 
were largely unmodified, and loads of nutrient and suspended sediment that 
were severely modified compared to reference (Fig. 3.1). These are areas in 
which it was considered that the potential for erosion from hill slopes and 
stream banks is high, principally as a result of the soil conditions, land use, 
and climate. These reaches may be relatively amenable to rehabilitation 
because only a single component of the environment has so far been 
degraded and experience has shown that nutrient and suspended sediment 
load controls can be very effective.  

Reaches that were largely unmodified in terms of habitat catchment 
disturbance and nutrient and suspended loads occurred across Australia, 
with higher densities in far north Queensland, eastern Victoria, and Tasmania. 
The focus for this group of reaches should be conservation to protect their 
largely unmodified condition.  
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A small group of river reaches (135), most of which occurred in central 
Tasmania and central Victoria, have severely modified habitat scores 
although the catchment condition and nutrient and suspended sediment 
loads are largely unmodified. The low habitat scores in this group largely 
resulted from dams affecting longitudinal connectivity. The catchments are 
largely vegetated, some in National Parks, and so the other indices show 
mostly unmodified conditions. These reaches were considered in the ARC 
2000 as probably worthy of protection, with consideration of steps to restore 
or maintain upstream/downstream connectivity (e.g. fish ladders). 

 
Data Sources: National Land and Water Resources Audit, Assessment of River Condition 2001 Database. Data 
used are assumed to be correct as received from the data suppliers. © Commonwealth of Australia 2001. 

Figure 1 River reaches with similar catchment disturbance. Habitat 
and Nutrient and Suspended Sediment Load Indices are 
grouped and colour-coded. Hydrology data have not been 
included because of sparse data coverage. 

Group 1 reaches generally had moderately to substantially modified habitat, moderately 
modified to largely unmodified nutrient and suspended sediment loads, and largely 
unmodified catchment condition. Map colour: light blue . 

Group 2 reaches had largely unmodified habitat, substantially to severely modified nutrient 
and suspended sediment loads, and moderately to largely unmodified catchment condition. 
Map colour: light brown. 
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Group 3 reaches had largely unmodified habitat, substantially to moderately modified 
nutrient and suspended sediment loads, and moderately to largely unmodified catchment 
condition. Map colour: dark green. 

Group 4 reaches had generally largely unmodified or moderately modified habitat, 
substantially to severely modified nutrient and suspended sediment loads, and moderately to 
largely unmodified catchment condition. Map colour: royal blue. 

Group 5 reaches had generally substantially to moderately modified habitat, largely 
unmodified nutrient and suspended sediment loads, and largely unmodified catchment 
condition. Map colour: cyan. 

Group 6 reaches had generally moderately to severely modified habitat, moderately to 
substantially modified nutrient and suspended sediment loads, and moderately modified to 
largely unmodified catchment condition. Map colour: yellow. 

Group 7 reaches had generally substantially to severely modified habitat, substantially to 
severely modified nutrient and suspended sediment loads, and moderately modified 
catchment condition. Map colour: red. 

 

2.3 Messages from the Assessment of River Condition 2000 
• Water quantity and the timing of flows are fundamental to sustaining 

cities, agriculture, industry, and riverine ecology. Hydrologic data 
collection has focussed on resource use potential. Although methods 
exist for estimating pre-development flow regimes in regulated rivers, 
these assessments have only been made for some rivers. In unregulated 
rivers, data to describe the spatial pattern of water extraction within river 
basins is needed (ideally at the reach scale). Hydrologic assessments 
were seen as fundamental for determining sustainable water use in this 
arid country. 

• There is widespread collection of water quality data and these are often 
appropriate for specific purposes such as ensuring drinking water quality. 
However, there are few data that are collected in a standardised way that 
are appropriate for large-scale assessment of environmental conditions. 

• Habitat degradation is noted by ecologists in many fields as a main 
cause in the decline of biota. The ARC incorporated an assessment of 
habitat, but it was recognised that much refinement could be done that 
would enhance the value of this component. 

• National databases were considered to be an imperative. The National 
River Health Program (NRHP) provided data for the whole country that 
were collected uniformly with directly comparable outputs. This was a 
major advantage for the assessment of aquatic biota that could not have 
been achieved without the Program. Data collection using a similar 
philosophy for other components (e.g. hydrology and water quality) 
would greatly enhance assessment at this broad scale. The invertebrate 
data have been valuable, but the need for assessment of other biota has 
also been highlighted, especially fish, riparian vegetation, and possibly 
water birds. It is of note that national coordination and management of 
the NRHP is currently lacking, and the value of the program has 
diminished for future assessments such as that proposed under the 
National Water Initiative. 
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3 Snapshot of the Murray–Darling Basin 
River Condition 

The National Land and Water Resources Audit 2000 Assessment of River 
Condition provided the base data from which a focussed assessment of the 
rivers of the Murray–Darling Basin could be undertaken (Table  2). These data 
were enhanced with additional information from published and unpublished 
reports.  

 

3.1 Condition of rivers in the entire Murray–Darling Basin 
Biota condition  

• Some 40% of the river length assessed had biota that was significantly 
impaired.  

• Close to 10% of river length was found to be severely impaired, having 
lost at least half of the types of aquatic invertebrates expected to occur 
there.  

Environmental condition  

• Over 95 percent of the river length assessed in the Murray–Darling Basin 
has an environmental condition that is degraded and 30 percent is 
substantially modified from the original condition.  

• Disturbance to the catchment and changes to nutrient and suspended 
sediment loads were considered to be the greatest contributors to this 
index of degradation. 

• Most reaches in the central and western part of the Murray–Darling Basin 
were moderately modified.  

• In contrast, there is an arc of reaches down the eastern side of the basin 
that were assessed as substantially modified. This was concluded to be 
largely the result of poor habitat, nutrient, and suspended load 
conditions.  

• Over half the reaches assessed had modified hydrology, with greatest 
changes immediately downstream of dams and in lowland reaches used 
for irrigation supply. 

 

3.2 Patterns of degradation 
• An analysis that grouped river reaches with similar characteristics found 

that many reaches are threatened by multiple stresses, principally land 
use changes, damaged riparian vegetation, poor water quality, increased 
bedload, and modified hydrology.  
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• All groups of reaches in the Basin have disturbed catchments and 
modified water quality. These two issues need to be managed basin-
wide. 

• The reaches most affected by this complexity of issues are concentrated 
in the mid and lower slopes of the Basin. 

All groups of reaches in the Basin had disturbed catchments, and had 
modified water quality. Thus, these two issues need to be managed basin-
wide, together with local concerns. The other characteristics provided the 
discrimination between the reaches.  

Group 1 comprised reaches that, apart from the ubiquitous catchment and 
water quality effects, did not have any other major causes of degradation 
(Fig. 3.2). These reaches were concentrated in the upper parts of catchments 
and the western Queensland part of the Basin. 

Groups 2, 3, and 7 are reaches affected principally by moderately poor 
riparian vegetation and bedload condition (Fig. 3.2). These reaches tend to be 
concentrated on mid to lower slopes. Riparian vegetation could be 
addressed immediately in the short term, but bedload in these regions will be 
less tractable, especially if left to degrade further. Protection measures in 
these 1400 reaches may have significant long-term benefits.  

Groups 4, 5, and 8 are reaches affected by at least one major issue: poor 
connectivity of riparian vegetation (Fig. 3.2). These reaches also tend to be 
concentrated on mid to lower slopes in the Basin, and affect many of the 
main stems of the major rivers in the Basin.  

Group 6 reaches were affected by one of two major issues: poor 
connectivity or riparian vegetation (Fig. 3.2). This is a small group of 125 
reaches, mostly in upland areas where attention to longitudinal connectivity 
(e.g. fish ladders) and riparian planting would be likely to have marked 
benefits. 

All groups of reaches in the Basin had disturbed catchments and modified 
water quality. Thus, it was concluded that these two are issues that need to 
be managed basin-wide. The other characteristics provided the 
discrimination between the reaches.  
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Data Sources: National Land and Water Resources Audit, Assessment of River Condition 2001 Database. Data used 
are assumed to be correct as received from the data suppliers. © Commonwealth of Australia 2001. 

Figure 2 Locations of reaches affected by issues of differing severity. 
Note that almost all reaches are affected by both catchment 
land use and water quality. Hydrological disturbance was not 
included because of sparse data. 
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Table  2 Biotic and environmental condition of reaches in the Murray–
Darling Basin. 

 Percentage of river length in each category 

Indices Reference (%) Significantly 
Impaired (%) 

Severely 
Impaired (%) 

Extremely 
Impaired (%)

Biota condition 62 28 8 2 

     

 Largely 
Unmodified 
(%) 

Moderately 
Modified (%) 

Substantially 
Modified (%) 

Severely 
Modified (%)

Environment condition – 
overall 

3 69 29 0 

Environmental components     

Hydrological disturbance 
index 

43 44 11 1 

Catchment disturbance index 4 93 3 0 

Habitat index 28 36 34 3 

Nutrient and suspended load 
index 

4 41 49 6 

Total Basin river length is 77,366 km. Figures may not sum to 100% because of rounding errors 

 

Hydrological disturbance 

• Changes to hydrology are extensive throughout the Basin (Fig. 3.3, Table  
2). Typically, downstream reaches of rivers used for extensive irrigation 
supply show most modification to their hydrological regime. Examples 
are the River Murray, the Murrumbidgee, Wimmera–Avon, Loddon, and 
Darling Rivers. 

Catchment disturbance 

• Catchments throughout the Basin have been modified by land use 
activities liable to adversely affect river condition. There is no obvious 
spatial pattern to this disturbance, with much of the Basin showing the 
same level of impact. 

Habitat condition 

• Habitat condition is degraded in much of the Basin. Loss of riparian 
vegetation and increased sand and gravel bedload are the two principal 
components causing degradation. These two interact to produce long-
term impacts, with bedload moving predominantly during floods. Even if 
source erosion were to be stopped today, there are large areas of sand 
deposition that will continue to progress through river systems. The most 
marked degradation in the Basin is in the mid slopes rivers in an arc from 
Queensland into Victoria. 
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Data Sources: National Land and Water Resources Audit, Assessment of River Condition 2001 Database. Data used 
are assumed to be correct as received from the data suppliers. © Commonwealth of Australia 2001. 

Figure 3 Hydrological condition of river reaches in the Murray–Darling 
Basin. 

 

 

3.3 Nutrient and suspended sediment loads 
• Increases in nutrient and suspended sediment loads are widespread in 

the Basin. Most of the loads are generated in the upland and mid-slope 
areas of the Basin. However, most of the impact is felt in lowland rivers, 
weir pools, and reservoirs where the sediment is stored. In the long term, 
management needs to focus on reducing sediment supply, but the 
greatest short-term benefits will come from managing the lowland 
sediment and nutrient stores. 
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3.4 Condition of the River Murray and Lower Darling River 
The condition of this part of the Basin was assessed for each of the seven 
hydrologic zones defined by the Murray–Darling Basin Commission, from 
zone 1 in the mountains to zone 6 at the river mouth and zone 7 in the lower 
Darling. Overall biological and environmental condition was assessed as 
degraded in all seven hydrologic zones, with an increasing trend in 
degradation towards the river mouth. 

Biological assessment 

• Fish populations were assessed as being in very poor to extremely poor 
condition throughout the River Murray, though in slightly better condition 
in the lower Darling.  

• Macroinvertebrate communities are generally in poor condition and 
declining towards the river mouth.  

• Riparian vegetation condition along the entire river was assessed as 
poor, with grazing and alterations to the flow regime the major causes. 

• Wetland quality is significantly reduced, particularly in zones 2–4. Most 
wetland loss is attributed to permanent inundation of previously 
intermittently flooded wetlands. 

Environmental assessment 

• Hydrological condition in the river channel is poor for all zones, with the 
extent, timing, and duration of floodplain inundation all significantly 
impacted.  

• Riverine habitat was found to be poor or very poor through all zones, with 
connectivity, riparian vegetation, and bedload all affected by regulation. 

• The condition of floodplain inundation has been assessed as very poor in 
all zones.  

• Nutrients and suspended sediments are poor and worsening towards the 
mouth of the river.  

• Salinity concentrations in the Lower Murray are improving as a result of 
water diversion for irrigation and salt interception schemes. However, this 
trend is predicted to reverse and salinity will increase over the next 50 to 
100 years because of land uses upstream and rises in groundwater levels 
in the Lower Murray.  

Multiple impacts 

• The degraded condition of the River Murray and the Lower Darling 
appears to be the consequence of multiple impacts, with the main ones 
related to the operation of dams and weirs throughout the system.  

• Throughout the River Murray and Lower Darling River un-seasonal 
flooding of wetlands, loss of connection with the floodplain, habitat 
simplification, water quality, and bank erosion are all significant issues. 
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4 Condition of Victorian rivers: Comparing 
1999 and 2004 

The report on the Victorian Index of Stream Condition (ISC) can be found at 
<http://www.vicwaterdata.net/vicwaterdata/data_warehouse_content.aspx?option=5>. 
However, see below (Section 4) for the Victorian assessment of river health 
using the ISC data but in the framework developed in this project for 
reporting nationally.  

Some ISC methods were changed between the initial assessment in 1999 
and the recent 2004 assessment. In updating the methods for each sub-
index, a trade-off had to be made between the comparability of 1999 and 
2004 results and an improved, more accurate, and useful data set. The 
effects of the new methods were most pronounced for the hydrology and 
streamside zone sub-indices.  

To determine comparability between the 1999 and 2004 results, the raw data 
for both 1999 and 2004 were run through the methods used for each 
benchmarking exercise, where possible. This allowed for the effects of the 
different methodologies to be corrected.  

Using this analysis to compare the 1999 and 2004 results showed that, 
overall and at the state-wide scale, no major changes had occurred to the 
condition of Victoria’s major rivers and tributaries in the intervening five years. 
No general improvement was detected but, importantly, overall deterioration 
in stream condition appears to have been controlled. In 2004, about 21% of 
major rivers and tributaries were in good or excellent condition, 47% were in 
moderate condition, and 32% were in poor or very poor condition (Fig. 3.4). 
At a state-wide level, river health remained basically the same, with basins in 
the east of the state generally in better condition than those in the mid and 
west regions (Fig. 3.5).  

Although the state-wide distribution of river health has generally stayed the 
same, the condition of some individual reaches and streams may have 
changed. There have been both improvements in river health and, in a few 
cases, deterioration. For this reason, it is useful to review the changes to 
overall river condition by basin and for each sub-index.  
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Figure 4. State-wide river condition for Victoria, 2004. 

 

Comparing the proportion of streams in good or excellent condition in the 
major river basins between 1999 and 2004 shows some changes. However, it 
should be noted that while it is possible to correct for the difference in 
methods when undertaking a state-wide comparison, it is not appropriate at 
the basin or reach scale. Therefore a comparison at these scales will often 
show results that result only from the change in method (or that, in some 
basins, more streams were assessed in 2004 than in 1999). For example, in 
the Otway Basin, the additional assessments revealed a higher proportion of 
streams in good or excellent condition. 
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Figure 5 Percentage length of major rivers and tributaries in each river 

basin in good or excellent condition (a score above 37 out of 
50 results in a condition rating of good or excellent). 

 

Several basins, notably South Gippsland, Glenelg, Thomson, Ovens, and 
Werribee, recorded a reduced proportion of stream length in good or 
excellent condition since 1999. These results are predominantly attributed to 
changes to the hydrology sub-index. In 1999, most reaches in those basins 
were assessed as having unmodified or natural hydrology, but having 
impacted hydrology in 2004. For example, in the Thomson Basin, almost 
60% of reaches scored 10 (indicating no impact on natural flow regimes) for 
hydrology in 1999, whereas in 2004 only 6% of reaches scored 10. This does 
not mean that the hydrology is more impacted, rather that the new method 
more accurately describes the true hydrological condition.  

In contrast, however, the new method for the hydrology sub-index also 
revealed less impacted natural flow regimes. For example in the Kiewa Basin, 
many reaches in 2004 had higher hydrology sub-index scores, because the 
1999 method over-emphasised the impact of regulation caused by the 
hydroelectric power stations on the upper Kiewa River.  
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Changes to the method for streamside zone also affected some overall basin 
results. For example, in the South Gippsland Basin, the more detailed 
approach taken in 2004 meant that many reaches scored lower than in 1999. 
This was due to the increased sensitivity of the new methodology to sites 
with large numbers of exotic plant species, such as willows.  

The 2003 bushfires also had a measurable impact on vegetation, particularly 
in the north-east. This impact will be seen for many years to come. The 
longer-term impact of the loss of riparian vegetation may not yet have been 
fully revealed.  

In relation to the aquatic life sub-index, a comparison between the 1999 and 
2004 results (taking into account the changed methods) revealed no 
consistent change in these scores. However, whereas the 1999 scores can 
be recalculated to reflect the 2004 method, the actual sites where 
macroinvertebrates were collected were not the same for both years and 
therefore may not always be directly comparable at the reach scale.  

Water quality, in terms of total phosphorus and turbidity, appears to have 
shown some improvement between 1999 and 2004, particularly in cleared 
agricultural areas. This is largely attributed to ongoing drought conditions – 
low runoff results in fewer nutrients and sediment entering waterways and 
consequently total phosphorus and turbidity levels have improved. Once the 
drought breaks, these levels might increase.  

 

4.1 Conclusion and the way forward  

The results of the 1999 and 2004 ISC benchmarking have provided an 
enormously valuable information resource, critical for setting long-term 
management objectives, developing priorities for action, and evaluating the 
effectiveness of past efforts.  

The 2004 ISC results provide an opportunity to review the impact of both 
human and natural intervention in river health. Comparing the 1999 and 2004 
results shows that the condition of waterways appears to have stabilised, at 
least at the state-wide scale. Streams in good or excellent condition have 
been identified and protected, and those in poor or very poor condition – with 
only a few exceptions – do not appear to have deteriorated further.  

As the ISC results suggest, there are no quick or easy solutions to solving 
river health problems. Instead, long-term management objectives, clear 
priorities for on-ground works, and continued investment and commitment 
by government and natural resource management agencies are required for 
long-term improvements in river health.  

This has been recognised by the Victorian Government in its long-term action 
plan for sustainable water management – the White Paper Our Water Our 
Future released in June 2004. The government recognises the importance of 
healthy rivers and groundwater aquifers as the major underpinning to achieve 
sustainable water management. It has set a target to significantly improve the 
condition of Victoria’s rivers and streams by 2010, and has provided the tools 
to achieve it. These include:  



An Australian Snapshot 
 

 

18

• Establishing an Environmental Water Reserve (a share of water to 
maintain environmental values) for all rivers and groundwater aquifers.  

• Establishing significant water recovery programs to increase flows in 
priority regulated rivers – the Thomson, Macalister, Wimmera, Glenelg, 
Broken, Goulburn, Loddon, Campaspe, Snowy, and Murray Rivers.  

• Achieving agreed improvements in Environmental Water Reserves in 21 
priority unregulated rivers in five years.  

• Providing an additional $100 million over four years to improve water 
management and restore and protect rivers and aquifers through an 
environmental contribution from water authorities. This will provide funds 
for activities including:  

- metering of water extractions 

- improved monitoring of water resources, including a state-wide survey 
of fish communities 

- improved management of groundwater and unregulated rivers 

- large-scale river restoration works 

- managing Environmental Water Reserves.  

Many of these activities are aimed at protecting rivers in good condition and 
restoring those where there is likely to be significant environmental benefit. 
As these activities are implemented, Victoria will continue to monitor river 
health and assess the impact of these major river restoration programs using 
the ISC and other assessment programs. The ISC will continue to evolve as 
the science behind it evolves. Further changes will need to be tempered to 
allow for the detection of trends in condition.  

The ISC and other assessment tools provide Victoria with a unique capability: 
to implement a truly adaptive approach to river management. Victoria can 
measure changes to our rivers and streams, improve our understanding of 
these complex natural systems, and refine our management programs over 
the long-term, eventually providing Victorians with the best investment 
programs to restore rivers and secure our water resources for the future. 
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5 South-east Queensland EHMP  
The 2004–05 Ecosystem Health Monitoring Program (EHMP) assessment can 
be found at 
http://www.ehmp.org/FileLibrary/200405_technical_report.pdf . The 
EHMP Annual Technical Report provides a regional overview and detailed 
assessment of ecosystem health for south-east Queensland’s (SEQ) major 
catchments, estuaries, and Moreton Bay. It gives stakeholders a data-rich 
summary of waterway health, and complements the 2005 Ecosystem Health 
Report Card. The current 2004–05 Technical Report provides a detailed 
assessment of ecosystem health for SEQ’s 18 major catchments and 18 
estuaries, as well as Moreton Bay, during the period of July 2004 to June 
2005 and based on monitoring at 127 freshwater and 248 estuarine and 
marine sites.  

5.1 The year in review  
During the 2004–05 reporting period, there was both good and bad news. 
Encouragingly, we are already seeing the benefits of management actions 
taken to reduce point-source nutrients. The Report Card grade for the 
Maroochy River estuary improved from ‘D’ to ‘C’ (or ‘fair’) because of 
decreased turbidity and nutrient levels, attributed partly to an upgrade of the 
Maroochydore wastewater treatment plant as well as a dry year and resultant 
lower catchment inflows. In Bramble Bay, sewage nitrogen levels were lower 
than in previous years, resulting in an improvement from ‘D’ to ‘D+’; again 
this improvement is attributed to upgrades of wastewater treatment plants by 
Brisbane City Council. We have to ensure that efforts like these continue. It is 
also reassuring to know that we can protect areas of high ecological value, 
such as the Noosa River estuary, in the face of continuing development 
pressures in the region. Water quality in some estuaries in SEQ continues to 
be of concern: the Albert, Bremer, and Oxley estuaries are still rating an ‘F’ 
(or ‘fail’). This is caused by high nutrient and sediment loads, as well as low 
dissolved oxygen. Although slight improvements in some indicators have 
been observed over the past year (e.g. chlorophyll-a in the Albert and Oxley 
estuaries and dissolved oxygen in the Bremer estuary), the poor ecosystem 
health rating for these estuaries will continue unless further major 
investments in remedial actions for both point and non-point sources are 
initiated. The condition of catchment streams across SEQ reflects the 
accumulated effects of 150 years of European settlement. However, despite 
the recent drought and the pressures of continuing urban expansion, we 
have not seen major changes in freshwater ecosystem health during 2004–05 
compared with the previous reporting periods. 

5.2 Freshwater trends  
The ecosystem health of the streams in the Northern Catchments (Pine 
Rivers, Caboolture River, and Pumicestone catchments) improved during 
2004–05, following a decline last year. This is primarily a result of lower 
rainfall rather than a direct response to management intervention. Two areas 
of concern have been identified as a result of the monitoring during 2004–05. 
The Logan River catchment’s health declined, reflecting the pressures on this 
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catchment from both rural and urban diffuse loads. The Noosa River 
catchment’s slight drop in grade reflects a decline at only one site, attributed 
primarily to increased urban runoff. 

 

5.3 Securing the future of south-east Queensland 
waterways  

To ensure that future development occurs without causing further declines in 
aquatic ecosystem health, we must continue to identify and undertake 
management actions to improve the health of degraded waterways and to 
protect areas of high ecological value. In the catchment areas under 
development pressure (particularly expanding urban centres and changing 
intensive agricultural areas), this will require a significant investment in 
waterway protection and restoration. While the ecosystem health of some of 
SEQ’s waterways is good to excellent (for example the Noosa River and the 
Gold Coast waterways), we need to ensure that these top-rating areas in 
terms of ecosystem health are protected. It also has to be noted that some 
waterways are more susceptible to the impacts of climatic changes and 
human pressures (for example Pumicestone Passage and most of SEQ’s 
estuaries). We need to restore their assimilative capacity and ensure that the 
sediment and nutrient loads from our catchments are within the sustainable 
limits of each waterway. Those waterways that continue to receive low 
grades require special attention and significant investments in a range of 
restoration initiatives (including riparian rehabilitation).  

In the face of the unrelenting pressures from future population growth, 
increased development, and climate change, we must continue to do better if 
we are to secure the future health of our waterways in SEQ.  

 

5.4 Freshwater regional overview in south-east Queensland 
Responsibility for implementing the Freshwater EHMP was the sole 
responsibility of the Department of Natural Resources and Mines during 
2004–05, the third full year of the Freshwater EHMP component. Methods 
employed in the program remained unchanged. As in previous years, Griffith 
University’s Centre for Riverine Landscapes was contracted to analyse 
filamentous algae samples for stable isotope ratios, and Queensland Health 
Scientific Services was contracted to analyse the chlorophyll-a content of 
nutrient bioassay samples. CSIRO Mathematical and Information Sciences 
assisted with the quality assurance of data analysis. 

The overall average score for SEQ streams essentially remained the same in 
2004–05 (0.81) as it was in 2003–04 (0.82) and 2002–03 (0.83). The small, but 
consistent, decline in overall annual score for streams within the region is 
unlikely to be of any real significance despite the fact that the region has 
endured a lengthening period of below-average rainfall. All of the overall 
average scores indicate SEQ streams are generally in very good ecological 
condition. 
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Correlations between successive years for each indicator across reporting 
areas were generally higher this year (2004–05) than reported last year for 
2002–03 and 2003–04. The only exceptions to this were ecosystem 
processes and annual reporting area scores, the latter showing no 
substantial change from last year (see page 16, EHMP 2005). The lack of 
change in correlations for annual scores between successive years suggests 
those correlations accurately reflect the degree of natural variation to be 
expected in future years of the Freshwater EHMP. 

As opposed to last year when Report Card grades changed with a reduction 
in the grouping of reporting areas, changes in grades between 2003–04 and 
2004–05 are largely the product of natural variation in the ecological 
condition of streams within the region. The impact of natural variation can be 
minimised by increasing the number of assessment sites in each reporting 
area. Seven additional sites were assessed in the Freshwater EHMP during 
2004–05, three in the Mooloolah reporting area, and four in the Redlands 
reporting area. Results are likely to become more consistent between years if 
additional sites are also added to the Mid Brisbane, Tallebudgera–Currumbin, 
Pumicestone, Pimpama–Coomera, and Albert reporting areas; for each of 
these less than five sites are currently being assessed.  

 
Figure 6 Changes in the mean annual score for reporting areas from 

2003–04 to 2004–05. Given grades are for 2004–05. The mean 
annual score for reporting areas in the red section of the plot 
decreased between years, while the score for those in the 
green increased. 
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6 Victorian assessment of river health using 
the national framework 

6.1 Methods 
Only small changes were made to the Victorian Index of Stream Condition 
(ISC) data to conform to the requirements of the national framework. These 
include unranking the hydrology data to render them generally comparable 
(rather than state-specific) and including a Catchment Disturbance Index 
based on land use as it is likely to affect river reaches (see Norris et al. 2000). 

The ISC reaches that have been determined on-ground were used in the 
assessment. Aggregation of indices first to Surface Water Management 
Areas and then integration was tested, as was integration and then 
aggregation. The individual indices were aggregated to Surface Water 
Management Area weighted by reach length because they are cumulative, 
except for Catchment Disturbance (CATDI) which was weighted by 
catchment area for the reach because it is area-based. 

Where indices were integrated first, the reach score was calculated using the 
inverse ranking method (Paul Wilson, Vic. Dept Sustainability and the 
Environment, pers. comm. 2006). In the ISC, missing data were estimated on 
a pro-rata basis; in the framework missing data were left out of the 
integration procedure and at least three of the six sub-indices needed to be 
present before an overall reach score was calculated. 

Where the individual indices were weighted and aggregated to the SWMA 
first, the SWMA score was calculated using the same inverse-ranking 
method, but this could result in sparse measurements influencing the overall 
scores. Hence an additional rule had to be applied when aggregating first, 
which was that at least five reaches had to be represented by the sub-index 
before it was included for integration into the overall SWMA score. As for the 
reach score, at least three of the six sub-indices needed to be present for the 
SWMA before an overall SWMA score was calculated. 

Confidence intervals were determined by re-sampling the reaches within 
each SWMA 2000 times. Each re-sample is then treated as above by 
aggregating to the SWMA scale and then integrating, and vice versa. The 
2.5-th and 97.5-th percentiles of the re-samples in each SWMA are given as 
the lower and upper confidence intervals respectively. 

 

6.2 State-wide assessment 
There are 29 Surface Water Management Areas (SWMAs) in Victoria (Fig. 
3.1). Direct comparisons cannot be made with the ISC data reported in 
Section 2.3. The ISC has reported the percentage of stream length in good or 
excellent condition to meet the state’s needs to report on possible changes 
to the best condition reaches of river. Here the overall condition for the 
SWMAs is presented for the combined index and for each sub-index 
representing the major environmental components.  
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SWMAs covering the eastern tip of Victoria, along the Murray River, and the 
Otway River were all classed as slightly modified (score 0.6–0.8), with only 
the Hopkins in the south being substantially modified overall (Fig. 3.1). This 
latter river scored poorly on all indices, but worst on physical form and 
fringing zone. Individually, physical form and fringing zone indices showed 
most degradation throughout the state (Figs 3.2–3.7). This is similar to the 
NLWRA, Snapshot of the Murray–Darling Basin, and the EHMP. Most of the 
river length is upstream of major dams and water diversions. Therefore, the 
proportion of river length in a SWMA assessed as hydrologically slightly 
modified or worse is unlikely to be large. This raises the importance of farm 
dams as potentially major modifiers of the hydrology of more upland portions 
of SWMAs.  The ISC Hydrological Index includes assessment of the effects 
of farm dams on streamflow that is based on the number and volume of farm 
dams and the distribution of dam sizes within the catchment obtained from 
the Victorian Sustainable Diversion Limits project for a selection of 
catchments.  The surface area volume estimates are based on analysis of a 
sample of 110 dams (which is few relative to the total numbers in the state) 
and there may be opportunity for improvement in this area. 

Most of the state has been assessed as moderately modified, with many of 
the scores in the western SWMAs near the bottom of this range (0.4, Table  
3). The only differences in these data from the ISC assessment are the 
inclusion of catchment disturbance and unranking the hydrology index. The 
inclusion of the catchment disturbance index may slightly lower the score 
and unranking the hydrology score may slightly raise it, as shown in the 
testing (part 2). 

The confidence limits (lower 2.5 percentile to 97.5 percentile) are small 
(Tables 3.4 and 3.5) and average ~0.03 either side of the score, meaning that 
the score will be sensitive to changes of this magnitude, which is smaller than 
the 0.1 score interval agreed. 
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Figure 7 Overall condition of Surface Water Management Areas in 
Victoria. Indices for biota, hydrology (unranked), water quality, 
physical form, fringing zone, and catchment disturbance are 
integrated at reaches using inverse ranking and weighted by 
stream length, then aggregated to give the total Surface Water 
Management Area Score.  

 

Table  4 Overall condition of river condition in Victorian Surface Water 
Management Areas. [Indices for biota, hydrology (unranked), water 
quality, physical form, fringing zone, and catchment disturbance are 
integrated at reaches using inverse ranking and weighted by stream 
length, then aggregated to give the total Surface Water Management Area 
Score. Condition score has been left at two significant figures to allow 
comparison with confidence limits (SE). LCl = lower confidence limit and 
Ucl = upper confidence limit.] 

Basin ID SWMA Name 
Condition 

score LCl UCl 

221 East Gippsland 0.8 0.72 0.78 
222 Snowy River 0.7 0.61 0.72 
223 Tambo River 0.6 0.52 0.62 
224 Mitchell River 0.6 0.57 0.70 
225 Thomson River 0.5 0.45 0.54 
226 Latrobe River 0.5 0.47 0.56 
227 South Gippsland 0.5 0.42 0.49 
228 Bunyip River 0.5 0.44 0.52 
229 Yarra River 0.5 0.48 0.58 
230 Maribyrnong River 0.5 0.45 0.57 
231 Werribee River 0.5 0.42 0.52 
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Basin ID SWMA Name 
Condition 

score LCl UCl 

232 Moorabool River 0.4 0.39 0.48 
233 Barwon River 0.4 0.39 0.49 
234 Lake Corangamite 0.5 0.42 0.50 
235 Otway Coast 0.6 0.59 0.67 
236 Hopkins River 0.4 0.39 0.43 
237 Portland Coast 0.5 0.44 0.53 
238 Glenelg River 0.5 0.48 0.55 
239 Millicent Coast 0.5 0.45 0.52 
401 Murray River 0.6 0.61 0.68 
402 Kiewa River 0.7 0.61 0.70 
403 Ovens River 0.6 0.54 0.59 
404 Broken River 0.5 0.45 0.52 
405 Goulburn River 0.5 0.50 0.56 
406 Campaspe River 0.5 0.44 0.49 
407 Loddon River 0.4 0.41 0.46 
408 Avoca River 0.4 0.42 0.47 
414 Mallee 0.5 0.50 0.57 
415 Wimmera River 0.5 0.52 0.57 

 

The effects of aggregating individual indices to the SWMA scale first and 
then using the ISC inverse ranking to integrate indices is to slightly improve 
the scores (on average 0.02) for some SWMAs, notably the Hopkins (Fig. 3.2, 
Table  3.4). The rules (set for needing a minimum of three sub-indices and 
five measurements in a SWMA) mean that this approach takes no account of 
the sparse water quality data (Fig. 3.8, Table  5). Therefore, when there are 
adequate sample sizes, the differences in integration/aggregation procedures 
introduce only small differences in the overall assessments and in some 
cases computational simplicity may influence the decision on the approach 
to take. The size of the confidence interval for reporting in these data is 
considerably smaller (average CI = 0.07) if the SWMA score is calculated as 
the aggregate of the reach integrated condition scores (Table  4) rather than 
aggregation first (average CI = 0.19, Table  5). However, this may be 
misleading because the error of the reach condition scores depends on the 
magnitude of the correlation between subindices within reaches. Statistically 
speaking, because measurement errors are propagated similarly using either 
method, either will result in similar long-term ability to detect change. 
However, because of limitations from the varying numbers of reaches having 
data in each SWMA, confidence intervals generated in this report should be 
treated as a guide for comparing between SWMAs, but not definitive 
statistical evidence of differences. 

 



An Australian Snapshot 
 

 

26

Figure 8 Overall condition of Surface Water Management Areas in 
Victoria. Indices for biota, hydrology (unranked), water quality, 
physical form, fringing zone, and catchment disturbance are 
aggregated from reaches and weighted by stream length, then 
integrated to give the total Surface Water Management Area 
Score.  

 

Table  5 Overall assessment of river condition in Victorian Surface Water 
Management Areas. [Indices for biota, hydrology (unranked), water 
quality, physical form, fringing zone, and catchment disturbance are 
integrated at reaches using inverse ranking and weighted by stream 
length, then aggregated to give the total Surface Water Management Area 
Score. Condition score has been left at two significant figures to allow 
comparison with confidence limits. LCl = lower confidence limit and Ucl = 
upper confidence limit.] 

Basin ID SWMA Name 
Condition 

score LCl UCl 

221 East Gippsland 0.78 0.56 0.82 
222 Snowy River 0.72 0.51 0.83 
223 Tambo River 0.64 0.50 0.73 
224 Mitchell River 0.68 0.48 0.75 
225 Thomson River 0.56 0.40 0.64 
226 Latrobe River 0.54 0.37 0.58 
227 South Gippsland 0.50 0.40 0.69 
228 Bunyip River 0.53 0.48 0.55 
229 Yarra River 0.58 0.53 0.61 
230 Maribyrnong River 0.47 0.36 0.57 
231 Werribee River 0.49 0.43 0.54 
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Basin ID SWMA Name 
Condition 

score LCl UCl 

232 Moorabool River 0.45 0.31 0.63 
233 Barwon River 0.46 0.42 0.49 
234 Lake Corangamite 0.44 0.42 0.51 
235 Otway Coast 0.64 0.51 0.88 
236 Hopkins River 0.40 0.28 0.44 
237 Portland Coast 0.49 0.43 0.53 
238 Glenelg River 0.51 0.47 0.55 
239 Millicent Coast  0.45 0.63 
401 Murray River 0.68 0.47 0.76 
402 Kiewa River 0.63 0.50 0.97 
403 Ovens River 0.59 0.56 0.62 
404 Broken River 0.51 0.45 0.55 
405 Goulburn River 0.57 0.55 0.63 
406 Campaspe River 0.49 0.34 0.57 
407 Loddon River 0.45 0.31 0.58 
408 Avoca River 0.48 0.41 0.50 
414 Mallee 0.57 0.53 0.59 
415 Wimmera River 0.58 0.41 0.66 

 

The condition of aquatic biota did not reach the highest category in any of 
the SWMAs assessed in Victoria, although several were at the upper limit of 
the category border, for example Snowy, Bunyip, Mitchell, and upper Murray 
(Fig. 3.9, Table  6). Several SWMAs in central Victoria and the Broken were in 
poorer condition. A few basins had insufficient biological data for an 
assessment to be provided. 
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Figure 9 Aquatic Biota condition of Surface Water Management Areas in 
Victoria. 

 

Table  6 Aquatic Biota condition of rivers in Victorian Surface Water 
Management Areas. Index includes macroinvertebrates. 

Basin ID SWMA Name Biota Basin ID SWMA Name Biota 

221 East Gippsland 0.8 236 Hopkins River 0.5 
222 Snowy River 0.8 237 Portland Coast 0.4 
223 Tambo River 0.6 238 Glenelg River 0.6 
224 Mitchell River 0.7 239 Millicent Coast  
225 Thomson River 0.6 401 Murray River 0.7 
226 Latrobe River 0.6 402 Kiewa River 0.7 
227 South Gippsland 0.7 403 Ovens River 0.6 
228 Bunyip River 0.8 404 Broken River 0.5 
229 Yarra River 0.7 405 Goulburn River 0.7 
230 Maribyrnong River  406 Campaspe River 0.6 
231 Werribee River 0.5 407 Loddon River 0.6 
232 Moorabool River  408 Avoca River 0.5 
233 Barwon River 0.5 414 Mallee 0.6 
234 Lake Corangamite  415 Wimmera River 0.7 
235 Otway Coast 0.6    

 

Many Victorian SWMAs are in slightly to largely unmodified (0.6–1.0) 
hydrological condition (Fig. 3.10, Table  7), including, surprisingly, the Murray 
River. However, it must be remembered that the SWMA scores are weighted 
by reach length and because most of the length is in the upper parts of the 
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SWMAs (upstream of dams and diversions), degradation in downstream 
sections may be masked. 

 

 

Figure 10 Hydrology condition of Surface Water Management Areas in 
Victoria. 

 
Table  7 Hydrology condition of rivers in Victorian Surface Water 

Management Areas. Index based on Flow, Stress, Ranking. 

Basin ID SWMA Name Hydrology Basin ID SWMA Name Hydrology

221 East Gippsland 1.0 236 Hopkins River 0.7 
222 Snowy River 0.9 237 Portland Coast 0.9 
223 Tambo River 1.0 238 Glenelg River 0.8 
224 Mitchell River 1.0 239 Millicent Coast  
225 Thomson River 0.8 401 Murray River 1.0 
226 Latrobe River 0.9 402 Kiewa River 1.0 
227 South Gippsland 0.8 403 Ovens River 0.9 
228 Bunyip River 0.7 404 Broken River 0.9 
229 Yarra River 0.7 405 Goulburn River 0.8 

230 
Maribyrnong 
River 0.8 406 Campaspe River 0.7 

231 Werribee River 0.8 407 Loddon River 0.7 
232 Moorabool River 0.6 408 Avoca River 0.8 
233 Barwon River 0.8 414 Mallee  

234 
Lake 
Corangamite 0.9 415 Wimmera River 0.7 

235 Otway Coast 0.9    
 



An Australian Snapshot 
 

 

30

The fringing zone and physical form are the two components of river health in 
Victoria that show most degradation, with no SWMAs in the largely 
unmodified category, few in the moderately modified category, and several in 
the substantially modified category (Figs. 3.11, 3.6; Tables 3.8, 3.9). 

Figure 11 Fringing zone condition of Surface Water Management Areas 
in Victoria. 

 

Table  8 Fringing zone condition of rivers in Victorian Surface Water 
Management Areas. Index based on Index of Stream Condition 
riparian vegetation and other features. 

Basin ID SWMA Name Fringing zone Basin ID SWMA Name Fringing zone 

221 East Gippsland 0.7 236 Hopkins River 0.3 
222 Snowy River 0.6 237 Portland Coast 0.3 
223 Tambo River 0.4 238 Glenelg River 0.5 
224 Mitchell River 0.6 239 Millicent Coast  
225 Thomson River 0.6 401 Murray River 0.5 
226 Latrobe River 0.5 402 Kiewa River 0.5 
227 South Gippsland 0.4 403 Ovens River 0.6 
228 Bunyip River 0.3 404 Broken River 0.5 
229 Yarra River 0.5 405 Goulburn River 0.5 
230 Maribyrnong River 0.4 406 Campaspe River 0.5 
231 Werribee River 0.4 407 Loddon River 0.4 
232 Moorabool River 0.4 408 Avoca River 0.5 
233 Barwon River 0.3 414 Mallee 0.6 
234 Lake Corangamite 0.3 415 Wimmera River 0.5 
235 Otway Coast 0.6    
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Figure 12 Physical form condition of Surface Water Management Areas 
in Victoria. 

 

Table  9 Physical form condition of rivers in Victorian Surface Water 
Management Areas. Index based on Index of Stream Condition 
geomorphological character. 

Basin ID SWMA Name Physical form Basin ID SWMA Name Physical form 

221 East Gippsland 0.8 236 Hopkins River 0.4 
222 Snowy River 0.7 237 Portland Coast 0.6 
223 Tambo River 0.6 238 Glenelg River 0.4 
224 Mitchell River 0.6 239 Millicent Coast 0.5 
225 Thomson River 0.3 401 Murray River 0.6 
226 Latrobe River 0.4 402 Kiewa River 0.6 
227 South Gippsland 0.3 403 Ovens River 0.5 
228 Bunyip River 0.5 404 Broken River 0.4 
229 Yarra River 0.6 405 Goulburn River 0.4 
230 Maribyrnong River 0.4 406 Campaspe River 0.4 
231 Werribee River 0.4 407 Loddon River 0.3 
232 Moorabool River 0.4 408 Avoca River 0.3 
233 Barwon River 0.4 414 Mallee 0.5 
234 Lake Corangamite 0.5 415 Wimmera River 0.5 
235 Otway Coast 0.6    

 

It is costly and difficult to collect meaningful water quality data and this is 
demonstrated by the paucity of data available for Victoria that meet the 
requirements of the ISC and the FARWH (Fig. 3.7, Table  9). 
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Figure 13 Water quality condition of Surface Water Management Areas 
in Victoria. 

 

Table  10 Water quality condition of rivers in Victorian Surface Water 
Management Areas. Index based on Index of Stream Condition 
spot measures of phosphorus, nitrogen, and turbidity. 

Basin ID SWMA Name Water Quality Basin ID SWMA Name Water Quality 

221 East Gippsland   236 Hopkins River  
222 Snowy River   237 Portland Coast  
223 Tambo River   238 Glenelg River 0.5 
224 Mitchell River   239 Millicent Coast  
225 Thomson River   401 Murray River  
226 Latrobe River   402 Kiewa River  
227 South Gippsland   403 Ovens River  
228 Bunyip River   404 Broken River  
229 Yarra River   405 Goulburn River  
230 Maribyrnong River   406 Campaspe River  
231 Werribee River   407 Loddon River  
232 Moorabool River   408 Avoca River  
233 Barwon River   414 Mallee  
234 Lake Corangamite   415 Wimmera River  
235 Otway Coast      
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Catchment condition is similar to other measures and was largely unmodified 
in the east and the Upper Murray and most degraded in the central and 
western parts of the state (Fig. 3.14, Table  11). 

Figure 14 Catchment disturbance condition of Surface Water 
Management Areas in Victoria. 

 



An Australian Snapshot 
 

 

34

Table  11 Catchment disturbance condition of rivers in Victorian Surface 
Water Management Areas. Index based on run-off from 
categories of land use types, weighted by area contributing to 
each reach. 

Basin ID SWMA Name 
Catchment 
disturbance Basin ID SWMA Name 

Catchment 
Disturbance 

221 East Gippsland 0.8 236 Hopkins River 0.6 
222 Snowy River 0.8 237 Portland Coast 0.6 
223 Tambo River 0.7 238 Glenelg River 0.7 
224 Mitchell River 0.8 239 Millicent Coast  
225 Thomson River 0.7 401 Murray River 1.0 
226 Latrobe River 0.7 402 Kiewa River 0.9 
227 South Gippsland 0.6 403 Ovens River 0.8 
228 Bunyip River 0.6 404 Broken River 0.6 
229 Yarra River 0.7 405 Goulburn River 0.7 
230 Maribyrnong River 0.6 406 Campaspe River 0.6 
231 Werribee River 0.6 407 Loddon River 0.6 
232 Moorabool River 0.6 408 Avoca River 0.6 
233 Barwon River 0.6 414 Mallee 0.7 
234 Lake Corangamite 0.6 415 Wimmera River 0.6 
235 Otway Coast 0.7    

 

 



An Australian Snapshot 
 

 

35

7 Tasmanian assessment of river health 
using the national framework 

7.1 Methods 
The Conservation of Freshwater Ecosystem Values Framework (CFEV) 
dataset is complete for all Surface Water Management Areas (SWMAs) in 
Tasmania. While water quality and a physical form datasets were available in 
CFEV they were considered to be unsuitable for comparison and assessment 
using the national Framework for the Assessment of River and Wetland 
Health and were therefore omitted.  

Artificial channels are generally not modelled by CFEV and so were treated as 
missing data; there are also some other river reaches with missing data but 
these are few. 

The CFEV links (sections of river between tributaries) were aggregated up to 
reaches based on stream power, using the same method adopted in the first 
National Land and Water Resources Audit (Norris et al. 2000 and described 
in the FAWRH) and then weighted by length. This includes the Catchment 
Disturbance index (RS_CATDI). The relationship for weighting by catchment 
area or length was strong (R2 = 0.99), therefore, weighting by reach length 
was used for computational efficiency. The only change to the procedure 
described in the FAWRH was that the initial contributing catchment area was 
reduced to 20 km2 to account for the smaller SWMAs in Tasmania and the 
high level of division in the stream network. Even with the smaller initial 
contributing catchment area, this means that many small tributaries, 
especially in upland areas, were omitted from length calculations. In some 
SWMAs with many small streams, such as King Island, this could down-
weight the headwater parts of the SWMA. There were 93 reaches with no 
CFEV data, but these were mostly in dammed or very flat areas. 

At the reach level, the Aquatic Biota Index is calculated as the mean of the 
condition of macroinvertebrates (RS_BugCO), exotic fish (RS_ExoticF), and 
native fish (RS_Fishcon). There was a strong relationship between the mean 
and the standardised Euclidean distance (R2 = 0.91) so the mean is used for 
simplicity.  

The CFEV Hydrology Index (RS_FLOW) was used, although the Flow Stress 
Ranking index (Assessment of River and Wetland Health: Potential 
comparative indices, NWC 2007) as used in the ISC in Victoria and in the 
MDB SRA is being considered for adoption in the TIRC. The Fringing Zone 
Index was created by removing this component (RS_NRIPV) from the CFEV 
Biological Condition Index and presenting it separately.  
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The reach score was calculated as the standardised Euclidean distance from 
the reference (Equation 1).  

)
4

2)1(2)1(2)1(2)1(
(1

HYDROLOGYCATDIBIOTANRIPV
rREACHSCORE

−+−+−+−
−=   

Equation 1 

Where: 

NRIPV = Fringing Zone Vegetation Index 

BIOTA = Aquatic Biota Index, including macroinvertebrates, exotic fish, and 
native fish 

CATDI = Catchment Disturbance Index 

HYDROLOGY = Hydrological Disturbance Index. 

The reach scores are then weighted by length to become the basin index, 
and individual indices were integrated before aggregating to the SWMA. 

The individual indices representing each component were also aggregated to 
the basin level. CATDI was weighted by catchment area (the catchment area 
is the largest catchment area of the links or sub-reaches that were 
aggregated to a reach as described above) since it is area based, and the 
rest were weighted by stream length, because they are cumulative. 

The SWMA score was then calculated using the standardised Euclidean 
distance from the reference as noted above. 

)
4

2)1(2)1(2)1(2)1((1 HYDROLOGYCATDIBIOTANRIPV
rSWMASCORE −+−+−+−

−=   

Equation 2 

Confidence intervals were determined by re-sampling 2000 times the reaches 
within each SWMA. Each re-sample is then treated (as above) by aggregating 
to the SWMA scale and then integrating, and vice versa. The 2.5-th and 97.5-
th percentiles of the re-samples in each SWMA are given as the lower and 
upper confidence intervals respectively. 

The CFEV data for some SWMAs have been fully modelled (e.g. SWMA 1, 
Wanderer–Giblin) and in these cases there is often little variation in the 
scores, hence the errors appear smaller. This is counter-intuitive because 
there is obviously some error associated with using modelled data. Also, 
basins with few reaches (e.g. SWMA 40, Little Forester) have only a limited 
number of re-sampling permutations and will also return suspect confidence 
intervals. 

It should be noted that the CFEV has been created primarily as a 
management tool for conservation purposes, rather than for a condition 
snapshot. Also, the intended resolution of use in Tasmania is likely to be at 
the river link or reach scale, rather than the SWMA scale used in this 
assessment. Much of the finer resolution assessment that would be evident 
within SWMAs such as King Island is lost at the broader scale. 
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7.2 State-wide assessment 
 

There are 48 Surface Water Management Areas (SWMAs) in Tasmania (Fig. 
4.1). Unsurprisingly, the World Heritage area in south-west Tasmania is 
largely unmodified. A few other coastal catchments are also largely 
unmodified; however, much of the rest of the state, and the Midlands 
especially, show significant change (Fig. 3.15, Table 12). One of the 
components of the environment that showed most change in Victoria, 
physical form, was not available for Tasmania. Also unavailable was water 
quality, and it might be expected that overall condition might show more 
change if these two were included.  

 

Figure 15 Overall condition of Surface Water Management Areas in 
Tasmania.  
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Table  12 Overall condition of river condition in Tasmanian Surface 

Water Management areas. [Individual index scores have been 
aggregated from reach values to the SWMA, weighted by reach length, and 
then integrated using standardised Euclidean distance. Condition score 
has been left at two significant figures to allow comparison with 
confidence limits (SE). LCl = lower confidence limit and UCl = upper 
confidence limit.] 

Basin ID SWMA Name Condition score LCl UCl 

1 Wanderer–Giblin 0.97 0.97 0.97 
2 Gordon–Franklin 0.80 0.78 0.82 
3 King–Henty 0.78 0.73 0.82 
4 Port Davey 0.99 0.99 1.00 
5 Pieman 0.74 0.70 0.77 
6 Nelson Bay 0.94 0.93 0.94 
7 Arthur 0.78 0.75 0.81 
8 Montagu 0.68 0.47 0.82 
9 Duck 0.59 0.52 0.69 

10 King Island 0.60 0.52 0.69 
11 Welcome 0.81 0.78 0.88 
12 Black–Detention 0.82 0.79 0.84 
13 Forth–Wilmot 0.67 0.59 0.71 
14 Emu 0.71 0.70 0.77 
15 Cam 0.65 0.56 0.71 
16 Inglis 0.62 0.54 0.65 
17 Leven 0.66 0.59 0.70 
18 Blythe 0.71 0.60 0.76 
19 Huon 0.82 0.79 0.84 
20 Lower Derwent 0.70 0.60 0.74 
21 Upper Derwent 0.64 0.60 0.68 
22 Ouse 0.59 0.54 0.66 
23 Clyde 0.54 0.46 0.59 
24 Derwent Estuary–

Bruny 
0.69 0.53 0.77 

25 Jordan 0.49 0.45 0.55 
26 Pitt Water–Coal 0.55 0.46 0.57 
27 Tasman 0.75 0.62 0.81 
28 Prosser 0.74 0.71 0.78 
29 Little Swanport 0.65 0.58 0.76 
30 Swan–Apsley 0.82 0.80 0.84 
31 Great Lake 0.55 0.45 0.75 
32 Macquarie 0.60 0.52 0.63 
33 South Esk 0.65 0.60 0.69 
34 Meander 0.60 0.53 0.63 
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Basin ID SWMA Name Condition score LCl UCl 

35 Brumbys–Lake 0.55 0.46 0.62 
36 Rubicon 0.62 0.55 0.70 
37 Tamar Estuary 0.70 0.66 0.78 
38 Mersey 0.65 0.61 0.69 
39 North Esk 0.67 0.58 0.71 
40 Little Forester 0.70 0.66 0.80 
41 Great Forester–Brid 0.73 0.67 0.75 
42 Pipers 0.67 0.62 0.72 
43 Scamander–Douglas 0.91 0.87 0.93 
44 George 0.75 0.68 0.84 
45 Boobyalla–Tomahawk 0.83 0.67 0.88 
46 Ringarooma 0.70 0.63 0.75 
47 Furneaux 0.72 0.60 0.82 
48 Musselroe–Ansons 0.80 0.72 0.84 

 

The condition of aquatic biota in the central Tasmanian SWMAs is 
substantially modified and several surrounding SWMAs are moderately 
modified (Fig 3.16, Table  13). These results are likely to be largely influenced 
by the occurrence of exotic fish (mostly trout and redfin). Tasmanian DPIW 
staff consider that the Upper Derwent (21), Pieman (5), and Ringarooma (46) 
to be in good biological condition and their low scores in this assessment are 
likely to result largely from the occurrence of exotic fish. 
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Figure 16 Aquatic Biota condition of Surface Water Management Areas in 
Tasmania. 

 

Table  13 Aquatic Biota condition of rivers in Tasmanian Surface Water 
Management areas. Index includes macroinvertebrates, exotic 
fish, and native fish. 

Basin ID SWMA Name Biota Basin ID SWMA Name Biota 

1 Wanderer–Giblin 0.9 25 Jordan 0.6 
2 Gordon–Franklin 0.6 26 Pitt Water–Coal 0.6 
3 King–Henty 0.6 27 Tasman 0.8 
4 Port Davey 1.0 28 Prosser 0.8 
5 Pieman 0.5 29 Little Swanport 0.7 
6 Nelson Bay 0.9 30 Swan–Apsley 0.8 
7 Arthur 0.7 31 Great Lake 0.2 
8 Montagu 0.8 32 Macquarie 0.6 
9 Duck 0.7 33 South Esk 0.6 

10 King Island 0.8 34 Meander 0.6 
11 Welcome 0.8 35 Brumbys–Lake 0.5 
12 Black–Detention 0.8 36 Rubicon 0.8 
13 Forth–Wilmot 0.4 37 Tamar Estuary 0.8 
14 Emu 0.7 38 Mersey 0.5 
15 Cam 0.8 39 North Esk 0.6 
16 Inglis 0.7 40 Little Forester 0.7 
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Basin ID SWMA Name Biota Basin ID SWMA Name Biota 

17 Leven 0.7 41 Great Forester–Brid 0.7 
18 Blythe 0.8 42 Pipers 0.8 
19 Huon 0.7 43 Scamander–Douglas 0.9 
20 Lower Derwent 0.7 44 George 0.8 
21 Upper Derwent 0.3 45 Boobyalla–Tomahawk 0.8 
22 Ouse 0.3 46 Ringarooma 0.6 
23 Clyde 0.3 47 Furneaux 0.9 
24 Derwent Estuary–Bruny 0.7 48 Musselroe–Ansons 0.8 

 

The CFEV index emphasises flow diversion, although it also includes data on 
flow abstraction [and diversion], flow regulation, and flow variability) and 
therefore shows the central agricultural areas to be in poorer condition than 
elsewhere in the state (Fig. 3.17, Table 14). However, it is possible that 
marked changes to flow regime because of hydroelectricity production 
(especially in the Gordon–Franklin) will not produce the level of response in 
the CFEV index because the length of river represented by tributaries will 
swamp possible effects of flow modification on the main stem. 

Figure 17 Hydrological disturbance of Surface Water Management Areas in 
Tasmania. 
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Table  14 Hydrological disturbance of rivers in Tasmanian Surface Water 
Management areas. Index based largely on licensed 
diversions. 

Basin 
ID SWMA Name 

Hydrological 
disturbance Basin ID SWMA Name 

Hydrological 
disturbance 

1 Wanderer–Giblin 1.0 25 Jordan 0.8 
2 Gordon–Franklin 0.9 26 Pitt Water–Coal 0.7 
3 King–Henty 0.8 27 Tasman 1.0 
4 Port Davey 1.0 28 Prosser 1.0 
5 Pieman 0.9 29 Little Swanport 0.8 
6 Nelson Bay 1.0 30 Swan–Apsley 1.0 
7 Arthur 1.0 31 Great Lake 0.6 
8 Montagu 1.0 32 Macquarie 0.6 
9 Duck 1.0 33 South Esk 0.9 

10 King Island 1.0 34 Meander 0.9 
11 Welcome 1.0 35 Brumbys–Lake 0.6 
12 Black–Detention 1.0 36 Rubicon 0.8 
13 Forth–Wilmot 0.7 37 Tamar Estuary 1.0 
14 Emu 1.0 38 Mersey 0.8 
15 Cam 1.0 39 North Esk 0.8 
16 Inglis 1.0 40 Little Forester 1.0 
17 Leven 1.0 41 Great Forester–Brid 1.0 
18 Blythe 1.0 42 Pipers 0.9 
19 Huon 0.9 43 Scamander–Douglas 1.0 
20 Lower Derwent 0.8 44 George 1.0 
21 Upper Derwent 0.8 45 Boobyalla–Tomahawk 0.9 
22 Ouse 0.7 46 Ringarooma 0.9 
23 Clyde 0.6 47 Furneaux 1.0 

24 
Derwent Estuary–
Bruny 0.9 48 Musselroe–Ansons 1.0 

 

Most degradation in fringing zone is seen towards the north-east (Fig. 3.18, 
Table  15); however, the Jordan (25) has been assessed as severely modified 
and the Meander, Brumbys–Lake, and Pitt Water–Coal (34, 35, and 26 
respectively) were all assessed as substantially modified. King Island (10) is 
assessed as slightly modified; however, Tasmanian DPIW staff consider the 
upper parts of this SWMA to be heavily modified. It is likely that the reach 
length weighting used to aggregate the data to the SWMA scale has resulted 
in the well-vegetated lower parts of the catchment masking the degraded 
upper parts of King Island. 
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Figure 18 Fringing zone condition of Surface Water Management Areas in 
Tasmania. 
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Table  15 Fringing zone condition of rivers in Tasmanian Surface Water 
Management areas. Index based on riparian vegetation, 
including willow. 

Basin ID SWMA Name 
Fringing 

Zone Basin ID SWMA Name 
Fringing 

Zone 
1 Wanderer–Giblin 1.0 25 Jordan 0.2 
2 Gordon–Franklin 1.0 26 Pitt Water–Coal 0.3 
3 King–Henty 0.9 27 Tasman 0.6 
4 Port Davey 1.0 28 Prosser 0.7 
5 Pieman 1.0 29 Little Swanport 0.7 
6 Nelson Bay 1.0 30 Swan–Apsley 0.9 
7 Arthur 1.0 31 Great Lake 0.8 
8 Montagu 0.5 32 Macquarie 0.5 
9 Duck 0.6 33 South Esk 0.5 

10 King Island 0.7 34 Meander 0.3 
11 Welcome 0.9 35 Brumbys–Lake 0.4 
12 Black–Detention 0.9 36 Rubicon 0.5 
13 Forth–Wilmot 0.8 37 Tamar Estuary 0.7 
14 Emu 0.9 38 Mersey 0.7 
15 Cam 0.9 39 North Esk 0.5 
16 Inglis 0.6 40 Little Forester 0.6 
17 Leven 0.8 41 Great Forester–Brid 0.6 
18 Blythe 0.9 42 Pipers 0.6 
19 Huon 0.8 43 Scamander–Douglas 1.0 
20 Lower Derwent 0.5 44 George 0.6 
21 Upper Derwent 0.9 45 Boobyalla–Tomahawk 0.8 
22 Ouse 0.8 46 Ringarooma 0.7 
23 Clyde 0.7 47 Furneaux 0.6 

24 
Derwent Estuary–
Bruny 0.5 48 Musselroe–Ansons 0.8 

 

Catchment disturbance shows a pattern similar to the fringing zone but 
without the severely and substantially modified SWMAs in the centre of the 
state. However, the King, Cam, and Duck SWMAs were assessed as 
moderately modified (Fig. 3.19, Table 16). The Boobyalla–Tomahawk (45) 
SWMA has been assessed as largely unmodified, but Tasmanian DPIW staff 
consider it to be in poorer condition because the upper reaches are 
degraded. The weighting by catchment area for this index may have greater 
emphasis to the less-degraded, larger downstream areas, thus resulting in a 
higher overall score than might otherwise be expected. 
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Figure 19 Catchment disturbance of Surface Water Management Areas in 
Tasmania. 
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Table .3.16 Catchment disturbance of rivers in Tasmanian Surface Water 
Management areas. Index based on land use. 

Basin ID SWMA Name 
Catchment 

Disturbance Basin ID SWMA Name 
Catchment 

Disturbance
1 Wanderer–Giblin 1.0 25 Jordan 0.6 
2 Gordon–Franklin 1.0 26 Pitt Water–Coal 0.8 
3 King–Henty 1.0 27 Tasman 0.7 
4 Port Davey 1.0 28 Prosser 0.6 
5 Pieman 1.0 29 Little Swanport 0.5 
6 Nelson Bay 1.0 30 Swan–Apsley 0.7 
7 Arthur 0.7 31 Great Lake 0.9 
8 Montagu 0.6 32 Macquarie 0.8 
9 Duck 0.4 33 South Esk 0.8 

10 King Island 0.3 34 Meander 0.7 
11 Welcome 0.7 35 Brumbys–Lake 0.9 
12 Black–Detention 0.7 36 Rubicon 0.5 
13 Forth–Wilmot 1.0 37 Tamar Estuary 0.5 
14 Emu 0.5 38 Mersey 0.7 
15 Cam 0.3 39 North Esk 0.8 
16 Inglis 0.4 40 Little Forester 0.6 
17 Leven 0.4 41 Great Forester–Brid 0.7 
18 Blythe 0.5 42 Pipers 0.5 
19 Huon 0.9 43 Scamander–Douglas 0.9 
20 Lower Derwent 1.0 44 George 0.7 
21 Upper Derwent 0.9 45 Boobyalla–Tomahawk 0.8 
22 Ouse 0.8 46 Ringarooma 0.8 
23 Clyde 0.8 47 Furneaux 0.6 
24 Derwent Estuary–Bruny 1.0 48 Musselroe–Ansons 0.7 

 



An Australian Snapshot 
 

 

47

8 Broad-scale river assessment programs 
A snapshot of the current broad-scale resource assessment programs for 
rivers is shown below. 

National 

• National River Health Program – AUSRIVAS 

Australian Capital Territory 

• Sustainable Rivers Audit (SRA) 

New South Wales 

• Sustainable Rivers Audit (SRA) 

Northern Territory 

• Lake Eyre Basin (LEB) Rivers Assessment Program 

Queensland 

• Ecosystem Health Monitoring Program (EHMP) 

• Lake Eyre Basin (LEB) Rivers Assessment Program 

• Aquatic Biodiversity Assessment and Mapping Method (AquaBAMM) 

• Stream and Estuarine Assessment Program (SEAP) 

• Sustainable Rivers Audit (SRA) 

South Australia 

• Lake Eyre Basin (LEB) Rivers Assessment Program 

• Sustainable Rivers Audit (SRA) 

Tasmania 

• Conservation of Freshwater Ecosystem Values (CFEV) 

• Index of River Condition (IRC) 

• Waterways Health Monitoring Program 

Victoria 

• Index of Stream Condition (ISC) 

• Sustainable Rivers Audit (SRA) 

• Western Australia 

 

Modified excerpts from published information describing these programs is 
outlined below. 
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8.1 AUSRIVAS 
Source: http://ausrivas.canberra.edu.au/index.html 

AUSRIVAS (Australian River Assessment System) is a rapid prediction 
system used to assess the biological health of Australian rivers. AUSRIVAS 
was developed in 1994 under the Australian Government’s National River 
Health Program (NRHP) in response to growing concern in Australia for 
maintaining ecological values.  

An Australia-wide assessment of river health was performed under the 
National River Health Program. This assessment uses AUSRIVAS and has 
two major modules, bioassessment and physical assessment. Riparian 
vegetation bioassessment is one of the four bioassessment streams, which 
also include Macroinvertebrates, Diatoms, Macrophytes, and Fish. 

The AUSRIVAS sites are now monitored by the respective state and territory 
agencies. 

8.2 National Natural Monitoring & Evaluation Framework 
(NM&EF) 

Source: http://www.nlwra.gov.au/about.asp?section=14 

A National Natural Monitoring & Evaluation Framework (NM&EF) has been 
developed by the Australian, state, and territory governments to help monitor 
and report on the impact of the NAP and NHT. The NM&EF sets out broad 
‘Matters for Target’ which are to be reported on, using a range of indicators. 

A key role for the National Land & Water Resources Audit is to report against 
these Matters for Target and Indicators, with the aim of assisting, over time, 
the evaluation of the effectiveness of the NAP and NHT and other natural 
resource management initiatives.  

http://www.nlwra.gov.au/about.asp?section=93 

The Biophysical component of the NM&EF consists of the following 
components. 

1) Land Salinity 

2) Soil Condition 

3) Native Vegetation Communities' Integrity 

4) Inland Aquatic Ecosystems Integrity (Rivers and other Wetlands) 

5) Estuarine, coastal, and marine habitat integrity 

6) Nutrients in Aquatic Environments 

7) Turbidity/suspended particulate matter in aquatic environments 

8) Surface Water Salinity in freshwater aquatic environments 

9) Significant native species and ecological communities 

10) Ecologically significant invasive species. 
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8.3 State of the Environment (SoE) reporting 
Source: http://www.deh.gov.au/soe/index.html 

National SoE Reports provide information about environmental and heritage 
conditions, trends, and pressures for the Australian continent, surrounding 
seas, and Australia's external territories. 

The 2001 SoE reporting framework consisted of the following themes: 

1. Atmosphere  

2. Biodiversity  

3. Coasts & Oceans  

4. Human Settlements  

5. Inland Waters  

6. Land  

7. Natural & Cultural Heritage. 

For the biodiversity theme, a key set of 65 environmental indicators are 
recommended for Australian state of the environment reporting at the 
national scale. Of these, 14 relate to pressures on biodiversity, 17 to the 
condition of biodiversity, and 34 to responses to loss of, or perceived threats 
to, biodiversity. Monitoring strategies and approaches to interpreting and 
analysing each of the indicators are discussed, and possible sources of data 
are noted. Recommendations are also made for further development of 
environmental indicators for biodiversity. 

 

8.4 Index of Stream Condition (ISC)  
Source: 
http://www.dse.vic.gov.au/dpi/vro/vrosite.nsf/696c4532f2cc03304a256718003e5c09/f58883f
d0132f0694a256a0300168182?OpenDocument 

The Index of Stream Condition (ISC) was developed to assist in assessing 
river condition. The ISC is an integrated tool for catchment management that 
can assist Catchment Management Authorities, together with their regional 
communities, to set management objectives and measure the effectiveness 
of long-term programs for the rivers in their catchment. 

The ISC is an indicator of environmental condition which integrates 
information of the major components of our river systems considered 
important from an ecological perspective. It brings together information on 
the current river flow regime, water quality, condition of the channel and 
riparian zone, and the invertebrate communities living in the stream. It 
provides an overall indication of changes in river condition. 

The ISC benchmarking is a snapshot of river condition during 1999. It should 
be noted that the ratings reflect river condition in this year only. Some 950 
river reaches, representing 18,000 km of Victoria's major rivers and their 
tributaries, were surveyed. 
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The ISC will be used to: 

• benchmark the condition of streams  

• assess the long-term effectiveness of management intervention in 
managing and rehabilitating streams  

• aid objective setting by waterway managers. 

Monitoring of sites is undertaken by the local Catchment Management 
Authority, using selected Waterwatch groups. Monitoring began in late 1998. 

 

8.5 Tasmanian Index of Stream Condition (IRC) program 
Source: http://www.dpiw.tas.gov.au/inter.nsf/WebPages/LBUN-
4YG9G9?open 

The Index of River Condition (IRC) provides a rapid assessment of river 
condition based on physical stream form, streamside habitat, and 
hydrological connectivity. 

The IRC has changed since its inception to gather information on physical 
form, stream-side zone, and hydrological connectivity (influence of barriers) 
because State of River Reporting already provides comprehensive 
assessments of hydrology, water quality, and aquatic life (using AUSRIVAS 
assessments).  

The initial trials of the IRC have shown that the technique can be applied in 
Tasmania and provide a useful tool to river managers and community groups 
to identify sites with degraded condition. 

The Index of River Condition forms part of State of River reporting. Reports 
have been completed for the Ringarooma, Great Forester, Mersey, Pipers, 
Brid, North Esk–St Patricks, Inglis–Flowerdale, Montague, Duck, Coal, and 
Jordan catchments. 

 

8.6 Conservation of Freshwater Ecosystem Values (CFEV) 
Framework 

Source: http://www.dpiw.tas.gov.au/inter.nsf/WebPages/JMUY-
5QF35H?open 

The CFEV Project has been initiated to identify where important freshwater 
values exist on Crown and private land. In doing so, the Project will provide a 
strategic approach, with the aim of providing increased confidence on behalf 
of government, industry, and the community that high priority freshwater 
values are appropriately considered in the development, conservation, and 
management of the state's water resources. 

The key output of the CFEV Project is the development of a database which 
acts as a planning and information tool to support the inclusion of freshwater 
values within a strategic framework for the management of Tasmania's 
natural resources and integrates with existing planning and regulatory 
instruments. 
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The project has completed a two-year audit of Tasmania's freshwater values, 
which used existing environmental data to develop data sets and identify 
where aquatic values existed.  

The assessment framework for the audit is based on Comprehensive, 
Adequate, and Representative (CAR) principles and thereby complements 
marine and terrestrial management systems already in place. The scope of 
the audit included an assessment of rivers (including riparian vegetation), 
wetlands, lakes and waterbodies, saltmarshes, estuaries, karst systems, and 
groundwater-dependent aquatic values. 

 

8.7 Waterways Health Monitoring Program (State of River 
Reports) 

Source: http://www.dpiw.tas.gov.au/inter.nsf/WebPages/JMUY-
6BV8GJ?open 

Up until 2003, the State of River Reports provided information on the quality, 
quantity, and ecosystem health of Tasmanian waterways. Since then the 
Waterways Health Monitoring Program report on the data collected from 
Tasmania’s rivers and streams as part of the Baseline Monitoring Network. 

The Waterways Health Monitoring Program process has been developed by 
the Water Resources Division of the Department of Primary Industries and 
Water as a mechanism to report on the data it collects from Tasmania’s rivers 
and streams as part of its Baseline Monitoring Network.  

This network has been designed to provide current data on streamflow, water 
quality, and riverine health for supporting planning and decision-making 
processes for water management agencies.  

The Waterways Reports will be published annually, and will provide 
information on a catchment basis, with reports for 40 of the 48 Tasmanian 
Land and Water Management Catchments.  

For each of the catchments, the report will include: 

1) A land use map and summary information about the catchment 

2) Streamflow and water allocation information 

3) Water quality data for monitoring stations located in the catchment  

4) A report on ‘riverine health’ for monitoring sites located in the catchment. 

This information also assists in gauging Tasmania’s environmental 
performance against the Tasmania Together Environmental Benchmarks and 
supports Tasmania’s contribution to the ‘State of Environment’ report and 
other national reporting frameworks. 

 

8.8 Sustainable Rivers Audit (SRA) program (Murray-
Darling Basin) 

Source: http://www.mdbc.gov.au/SRA 
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The Murray–Darling Basin is a network of streams and rivers stretching from 
the Condamine in south-east Queensland to the mouth of the Murray River in 
South Australia. What happens in one part of the Basin will impact on other 
parts and it is essential that we understand large-scale changes to effectively 
manage the Basin's river resources. The Sustainable Rivers Audit is a 
program designed to measure the health of the rivers at this large basin 
scale. 

The Sustainable Rivers Audit aims to:  

• determine the ecological condition and health of river valleys in the 
Murray–Darling Basin 

• give us a better insight into the variability of river health indicators across 
the Basin and over time 

• eventually help us detect trends in river health over time, and  

• trigger changes to natural resource management by providing a more 
comprehensive picture of river health than is currently available.  

The SRA is an initiative of the Murray–Darling Basin Commission, and 
involves partner agencies in each state and territory within the Basin. 

The Audit uses scientific indicators of health to determine the current status 
of the Basin's rivers and any potential trends. Groups of indicators or 
‘themes’ for immediate implementation include fish, macroinvertebrates, and 
hydrology. Indicator themes to be further developed over the next 3 years 
include floodplains, riparian vegetation, and physical form of river channels.  

These indicators were agreed at the end of a Pilot Audit which trialed 
indicators in four river valleys and developed methods that all jurisdictions 
were willing to sign onto for the SRA. More information on the Pilot audit is 
available on the web.  

 

8.9 Aquatic Biodiversity Assessment and Mapping Method 
(AquaBAMM) 

Source: 
http://www.epa.qld.gov.au/nature_conservation/habitats/wetlands/wetland_assessment/aqua
tic_conservation_assessments_aquabamm/ 

The Queensland EPA has developed a new method to assess conservation 
values of wetlands (including rivers) in Queensland called the Aquatic 
Biodiversity Assessment and Mapping Method (AquaBAMM). This 
comprehensive method identifies relative wetland conservation values within 
a specified study area. The method is used to produce an Aquatic 
Conservation Assessment (ACA) of wetlands using available data, including 
data resulting from expert opinion. It is a powerful decision support tool that 
is easily updated and simply interrogated through a GIS platform.  

ACA results contribute to the baseline ecological information available to 
support natural resource management and planning processes. An ACA can 
have application in:  
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• determining priorities for protection or rehabilitation of aquatic 
ecosystems 

• on-ground investment in aquatic ecosystems 

• contributing to impact assessment of large-scale development (e.g. 
dams), and  

• water resource and strategic regional planning processes.  

The AquaBAMM report, containing detailed documentation of the method 
and full results for an ACA of riverine wetlands in the Burnett River catchment 
can be downloaded from the website referenced above. 

The AquaBAMM assessment method includes the following criteria: 

1. Naturalness – Aquatic 

2. Naturalness – Catchment 

3. Diversity and Richness 

4. Threatened Species and Ecosystems 

5. Priority Species and Ecosystems 

6. Special Features 

7. Connectivity 

8. Representativeness. 

 

8.10 Ecosystem Health Monitoring Program (EHMP) 
Source: http://www.ehmp.org/ 

The Ecosystem Health Monitoring Program (EHMP) delivers a regional 
assessment of the ambient ecosystem health for each of South-East 
Queensland’s (SEQ) 18 major catchments, 18 river estuaries, and Moreton 
Bay, highlighting where the health of our waterways is getting better or 
worse. The EHMP is managed by the Moreton Bay Waterways and 
Catchments Partnership on behalf of its various partners, and is implemented 
by a large team of experts from the Queensland Government, universities, 
and CSIRO. 

Assessments for the Freshwater EHMP are based on 5 indicators: 
physical/chemical, nutrient cycling, ecosystem processes, aquatic 
macroinvertebrates, and fish. 

The Estuarine/Marine EHMP monitors a range of physical/chemical and 
biological indicators: water quality, seagrass depth range and distribution, 
15N mapping, Lyngbya, and coral. 

 

8.11 Stream and Estuarine Assessment Program (SEAP)  
The Stream and Estuary Assessment Program (SEAP) aims to assess the 
condition of aquatic ecosystems throughout Queensland. This will be 
achieved in the context of pressure-vector response models explaining how 
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Queensland’s aquatic ecosystems respond to particular human activities. 
These models will aid the development of a more targeted and an enhanced 
aquatic ecosystem condition and trend-assessment program for the state.  

Aquatic ecosystems are defined for SEAP as the entire stream network from 
headwaters to, and including, the estuary. Because much of Queensland is 
arid or semi-arid, stream flow is intermittent in many places and 
consequently we are interested in assessing the condition of stream 
ecosystems even when there is no surface water. SEAP will define 
ecosystem condition using a referential approach, comparing impacted sites 
to reference sites. Reference values are to be determined within each aquatic 
bio-province from pristine or minimally disturbed sites. 

 

8.12  The Lake Eyre Basin (LEB) Rivers Assessment 
Source: http://www.deh.gov.au/water/basins/lake-eyre/ 
publications/assessment.html 

The Lake Eyre Basin covers about 1.2 million square kilometres, almost one-
sixth of Australia, and is the world's largest internally draining system. The 
Basin includes large parts of South Australia, the Northern Territory, 
Queensland, and some of western New South Wales. 

The Lake Eyre Basin Agreement establishes a cooperative framework for the 
Commonwealth, Queensland, and South Australian governments to jointly 
address issues about the management of water and related natural resources 
of the cross-border rivers within the Lake Eyre Basin Agreement Area. The 
Agreement recognises the ecological importance of the Lake Eyre Basin as 
well as its social and economic values. 

The Rivers Assessment will examine the condition of the catchments, 
including the rivers, floodplains, overflow channels, lakes, and wetlands in 
the area covered by the Lake Eyre Basin Agreement.  
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9 Wide-Scale wetland assessment programs 
A snapshot of the current wide-scale resource assessment programs for 
wetlands is shown below. 

National 

• Ramsar Assessment Program 

• National Indicators for Wetland Ecosystem Extent, Distribution, and 
Condition 

Australian Capital Territory 

• No comprehensive program in place 

New South Wales 

• No comprehensive program in place with available data 

Northern Territory 

• No comprehensive program in place 

Queensland 

• Aquatic Biodiversity Assessment and Mapping Method (AquaBAMM) 

• Wetlands Mapping and Classification Project 

South Australia 

• No comprehensive program in place with available data 

Tasmania 

• No comprehensive program in place with available data 

Victoria 

• Index of Wetland Condition (IWC) 

Western Australia 

• No comprehensive program in place with available data 

 

Modified excerpts from published information describing these programs is outlined 
below. 
 

9.1 Ramsar assessment program 
Source: http://www.deh.gov.au/water/wetlands/ramsar/ 

The broad aim of the Convention on Wetlands (Ramsar, Iran, 1971) is to halt 
the worldwide loss of wetlands and to conserve those that remain through 
wise use (<http://www.ramsar.org/key_guide_wiseuse_e.htm>) and 
management. This requires international cooperation, policy making, capacity 
building, and technology transfer. 
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The implementation of the Convention on Wetlands is guided by its mission 
statement, which is ‘the conservation and wise use of wetlands, by national 
action and international cooperation as a means to achieving sustainable 
development throughout the world.’ This means ensuring that activities which 
might affect wetlands will not lead to the loss of biodiversity or diminish the 
many ecological, hydrological, cultural, or social values of wetlands. 

The Convention was signed by representatives of eighteen nations at a small 
Iranian town called Ramsar in 1971. The Ramsar Convention, as it has 
become commonly known, was the first intergovernmental treaty between 
nations for the conservation of natural resources. Australia was one of the 
first nations to become a Contracting Party to the Convention. There are now 
more than 135 Contracting Parties to the Convention who have designated 
more than 1200 wetland sites throughout the world to the Ramsar List of 
Wetlands of International Importance. 

The Ramsar convention contains a number of objectives that relate to 
monitoring/evaluation of the ecological health of wetlands. In particular: 

• Objective 2.6: To identify wetlands in need of restoration and 
rehabilitation, and to implement the necessary measures 

• Objective 5.1: To maintain the ecological character [of Ramsar 
wetlands]. 

Every 3 years, each participating nation is required to report on these 
objectives at the Conferences of Contracting Parties (COP). The most recent 
published response to these objectives can be view at the following 
websites: 

• http://www.deh.gov.au/water/wetlands/ramsar/report8/ 
objective2-6.html 

• http://www.deh.gov.au/water/wetlands/ramsar/report8/ 
objective5.html 

In particular, Australia is currently undertaking a pilot project to develop 
descriptions of ecological character for eight Ramsar sites and to attempt to 
define the degree of acceptable change for these sites. A more robust 
description/understanding of the ecological character of Ramsar sites should 
assist to determine when a change has occurred, or is likely to occur, to the 
ecological character of these sites. The pilot will also assist to develop an 
approach that can be consistently applied at all Australian Ramsar sites. 

 

9.2 National Indicators for Wetland Ecosystem Extent, 
Distribution, and Condition 

Source http://www.nrm.gov.au/monitoring/indicators/index.html  

The project ‘Development of National Indicators for Wetland Ecosystem 
Extent, Distribution and Condition’ (aka National Wetland Indicators project) 
is a collaborative project by the National Land & Water Resources Audit 
(NLWRA), Department of Environment and Heritage (DEH), and the Wetlands 
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& Waterbirds Taskforce (WWTF). The Queensland Department of Natural 
Resources and Water (NRW) has been contracted to lead the project to 
develop nationally consistent and coherent wetland indicators, protocols, and 
methodologies to usefully inform national natural resource management 
(NRM) processes, including the Australian Wetland Inventory, State of the 
Environment reporting, Ramsar Convention implementation, and NRM 
national and regional monitoring and evaluation. 

This project is one of a number of projects in the current National Wetlands 
Work Plan supported by the NLWRA through the WWTF and DEH. Other 
projects include the development of an Australian Wetland Inventory, and 
communication, data systems, and reporting products. 

The National Wetland Indicators project will involve working with jurisdictions 
to develop a set of indicators and guidelines for wetland extent, distribution, 
and condition, and then reaching consensus through a national workshop. 
More detailed methods will be developed for specific indicators (e.g. water 
birds) if required. Indicators will be trialled to ensure they are relevant to 
meeting information needs and to document existing data that is available to 
report against them. 

 

9.3 Index of Wetland Condition (IWC) program (Victoria) 
Source: 
http://www.dse.vic.gov.au/DSE/nrence.nsf/LinkView/3EA5B6AEFB53EE3DC
A25708B00145F44522C816829EBF3F7CA25700C00240E63 

The Department of Sustainability and Environment developed an Index of 
Wetland Condition (IWC) in November 2005 for use in Victoria. The ‘Index of 
Wetland Condition – Conceptual framework and selection of measures’ 
describes the basis for the development of the IWC and the measures 
selected. The IWC is designed for naturally occurring wetlands without a 
marine hydrological influence. The status of the IWC is provisional pending 
further use and testing which will be coordinated by DSE. 

The IWC includes a measure to assess the quality of wetland vegetation 
which is described in ‘Index of Wetland Condition: Assessment of wetland 
vegetation, Update, March 2006’ which replaces an earlier version of the 
report published in November 2005. The method of assessing wetland 
vegetation for the IWC is similar in approach to the ‘Habitat Hectares’ 
method for assessing terrestrial vegetation but uses some different attributes. 
It is similarly based on assessment of ecological vegetation classes (EVCs).  

 

9.4 Wetland Mapping and Classification Project 
(Queensland) 

Source: http://www.epa.qld.gov.au/publications?id=1682 

In 2003, the Australian and Queensland governments established the 
Queensland Wetlands Programme to protect wetlands in the Great Barrier 
Reef catchment and throughout Queensland.  
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The Programme is being implemented over five years. The Australian 
Government Department of the Environment and Heritage and the 
Queensland Environmental Protection Agency are lead agencies for its 
implementation. A number of government departments and other key 
stakeholders are also involved.  

The Programme is funded through the Great Barrier Reef Coastal Wetlands 
Protection Programme and the Queensland Natural Heritage Trust Wetlands 
Programme. For information on these programmes, visit the Queensland 
Wetlands Programme website at www.deh.gov.au/water/wetlands/qwp.  

The purpose of the Queensland Wetland Mapping and Classification project 
is to provide a comprehensive coverage of wetlands, mapped at a scale and 
level of detail that will guide the implementation of management actions and 
support management decision-making. It is also part of a larger project 
involving the development of a wetlands inventory database. 
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