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EXECUTIVE SUMMARY 
This report combines an innovative remote sensing technique with an existing field survey technique 
to characterise riparian conditions within the Burdekin catchment.  The purpose of this report is to 
characterise the amount of change that has occurred in riparian zones and floodplains of the Burdekin 
catchment over the past 30 years.  The analysis is based on a visual assessment of satellite imagery to 
identify which subcatchments had undergone a large degree of change and which remained relatively 
unchanged.  The degree of change can be used by the Burdekin Dry Tropics Natural Resource 
Management (BDTNRM) to identify priority catchments for protection and/or restoration.   
Subcatchments identified through this process will then be subject to more detailed remote sensing 
investigation to identify priority areas for on ground works.   

For the purposes of this study the Burdekin catchment is broken up into 52 subcatchments and 
each subcatchment is characterised based on the type of woody vegetation in its headwaters and on the 
different sorts of riparian zone it contains (i.e. floodplains, wetlands, multi-channel floodplains).  
Satellite imagery (Landsat TM 7) from 2004 is compared with Landsat MSS imagery from the 1970s 
to assess how the condition of the riparian zones in each subcatchment has changed over that period of 
time.  This remote sensing assessment is then combined with riparian condition assessments made 
using field survey techniques to provide an integrated assessment of riparian condition in each 
subcatchment. 
 Based on the iTRARC analysis the following sub-catchments would be of high priority for a 
project aimed at protecting existing riparian habitat diversity because they are currently in good 
condition: 

·  Keelbottom Creek 

·  Star River 

·  Upper Burdekin River 

·  Running River 

·  Broken River. 
 
The following subcatchments would be of high priority for a project aimed at restoring riparian habitat 
diversity because they’ve been subject to the greatest degree of change and have the potential to 
provide a wide range of riparian habitats: 

·  Barratta Creek 

·  Carmichael River 

·  Native Companion Creek 

·  Cape River  

·  Campaspe River. 
 
The TRARC (field based) analysis indicates that there are individual locations in many of these 
subcatchments that are still in good or very good condition.  The presence of good condition sites in 
subcatchments that have been subject to a large degree of change (as assessed by iTRARC) means that 
there is still potential for recovery in these subcatchments if more targeted on-ground works are 
implemented. 
  The remote sensing technique used in this report has the potential to under/over-estimate the 
change in condition because of decadal scale climatic changes.  These decadal scale climatic changes 
reduce the accuracy with which some indicators (i.e. bare soil, scalds and gullies) can be identified.  
Whilst these climatic differences may lead to errors in the absolute degree of change experienced by a 
subcatchment, the relative degree of change remains a useful tool for identifying which subcatchments 
have experienced the greatest amounts of change in the riparian zone.  In future image-object based 
analysis could be combined with an analysis of climate data to provide a more detailed assessment of 
the degree of change in riparian condition  
 The field surveys indicate a wide range of conditions within the Burdekin catchment, with 
19% of sites being in very poor condition, 42% in poor condition, 29% in moderate condition, 6% in 
good condition and less than 1% (1 site) in very good condition.  The average field survey scores are 
relatively consistent with remote sensing assessment, however there are some marked differences, 
reflecting the different input data used to calculate the two condition assessments. 
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 The field survey and remote sensing assessments are integrated to provide a ‘score card’ 
describing the riparian condition in that subcatchment.  The 52 subcatchments used in this component 
are the same as components 2 (wetlands) and 3 (water quality).  This allows for direct comparison 
between riparian and wetland condition and the water quality within these subcatchments. 

1. AIM 
The aim of this project was to provide a broad overview of how changes to the riparian zone have 
impacted on the ecosystem services and erosion reduction functions provided by riparian vegetation.  
This broad overview is intended to assist in prioritizing more detailed image analysis and on-ground 
works. To achieve this aim a series of steps were undertaken: 
·  Division of the Burdekin catchment into 52 subcatchments; 
·  Classification of these subcatchments based on the characteristics of their riparian 

zones; 
·  Quantification of the riparian zone condition for each subcatchment in the 1970s and 

2004 using a series of image-based indicators (detailed below).  
·  Comparison of the image-based riparian condition assessment with field-based 

condition assessments. 

2. INTRODUCTION 
This report combines two riparian assessment methods to provide an overall picture of riparian 
condition at the sub-catchment scale. The two methods are the Tropical Rapid Appraisal of Riparian 
Condition (TRARC)  and the recently developed Image-based Tropical Rapid Assessment of Riparian 
Condition (iTRARC).  The two methods are complimentary with TRARC providing an on-ground 
assessment of the amount of weeds, and recruitment within riparian zones at specific locations within 
the sub-catchment. The iTRARC approach on the other hand, is specifically intended to enable multi-
date comparisons of imagery to determine condition (as distinct from the structure or function of 
present day riparian vegetation).  Both approaches are required to fully characterise riparian condition 
because it is not economically or logistically feasible to carry out fieldwork (TRARC) in every 
riparian zone throughout the Burdekin catchment, furthermore iTRARC provides a historical 
perspective that cannot be achieved through on-ground surveys.  Remote sensing (iTRARC) on the 
other hand is unable to provide information about sub-canopy processes.  By applying the same 
methodology to imagery acquired in the 1970’s and 2004 it is possible to show a change in overall 
condition that has resulted from land use practices over a 30 year time frame.  iTRARC also provides 
additional information on ecosystem services and erosion reduction functions provided by riparian 
vegetation by analysing individual parameters that are used to calculate the iTRARC score.  
Both the iTRARC and TRARC scores have been scaled to an A+ to D grading system similar to that 
used for grazing land management for easy interpretation.   

2.1. Definitions 
Riparian zone for the purposes of this report refers to all alluvial and floodplain soils as identified by 
the valley bottom flatness algorithm (MrVBF) .  This inclusive definition of riparian zone is used 
because processes within this zone impact directly on the erosion/sediment transport processes.  
Within this riparian zone vegetation is divided into riparian vegetation (adjacent to the stream channel) 
and floodplain vegetation (on the floodplain/alluvial soils but not adjacent to the stream channel).   
 One of the defining features of riparian vegetation (particularly in water limited environments) 
is that the formation of a denser canopy (higher leaf area, more trees per hectare) than the surrounding 
landscape.  For instance if the surrounding landscape is dominated by the structural class woodland  
then the riparian zone is likely to contain open forest and possibly pockets of closed forest in areas of 
higher water availability.  If the surrounding landscape is dominated by open woodland then the 
riparian zone is likely to contain woodland with scattered stands of open forest.  So if we consider the 
dominant structural class encountered in a catchment to be sc then the predominant riparian vegetation 
is sc+ and the structural class encountered near permanent waterbodies is sc+2.  This approach allows 
the riparian zone in a desert upland subcatchment to be compared with one in a wetter part of the 
catchment. 
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3. IMAGE-BASED TROPICAL RAPID ASSESSMENT OF RIPARIAN 
CONDITION (ITRARC)  

3.1. iTRARC scoring system 
The parameters used to calculate iTRARC are listed in the table below.  The maximum iTRARC score 
for each class of subcatchment is listed on the following page. 
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3.2. Catchment Characterisation 
These catchment types allow for simplified reporting and management guidelines.  A subcatchment is 
classified into its catchment class (1A, 3C etc) using the earliest available satellite imagery and 
changes in the structure of the riparian zone are scored against that reference point.  For example if a 
catchment had forested headwaters and wetlands1 in the 1970s and that sub-catchment has 
subsequently had its headwaters thinned to woodland and the wetlands drained, then the catchment 
will not be reclassified into a 3E catchment, rather the catchment will have dropped (at least) 6 points 
in condition on account of head waters being cleared of sc+2 (-2 points), cleared of sc (-2 points) and 
wetlands drained (-2 points). 
 The maximum score represents a proxy for the range of riparian ecosystems encountered in 
that subcatchment. A high maximum score indicates a wide range of terrestrial and aquatic 
environments in the riparian zone of that subcatchment, such as may be encountered in a catchment 
with rainforest headwaters, floodplains and associated wetlands.  A low maximum score on the other 
hands indicates a smaller range of habitats in the riparian zone, for example a single incised channel 
without floodplains and wetlands.  Consequently the scoring system will allow identification of high 
biodiversity subcatchments as well as erosion hotspots (based on the scores of the erosion indicators). 

Please note that the scoring system makes no assumptions about the presence of ‘positive’ 
scoring attributes.  For example if closed forest (sc+2) is not present on the floodplain (and it may 
never have been in the current climatic setting) then the catchment scores a 0 (rather than a negative) 
for that parameter.  In other words a catchment is not ‘penalised’ for the absence of any particular 
feature.   
The only assumption that has been made is that there was continuous riparian vegetation (no gaps) in 
the ‘natural’ state.  This assumption affects the iTRARC score calculated for any given date, but is 
valid in terms of comparing two dates.  For example if the 1972 Landsat MSS data shows a 
subcatchment with a wooded upper catchment (2D) that has a fragmented riparian zone along the low 
order streams (and everything else is pristine) then the catchment will score 16/18, and if the 
subcatchment hasn’t changed since then, then the catchment will still score 16/18 (no change in 
condition).  If land use practices elsewhere within the catchments have subsequently cleared the parts 
of the upper catchment (-1) and lead to fragmentation of riparian zones on most of the main channel (-

��������������������������� �
1 Wetlands here refers to any off channel wetland feature that can be identified from satellite imagery 
(swamp, lagoon, waterhole, oxbow lake etc) with the exception of small farm dams that support no 
vegetation 
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2) then the catchment will drop 3 condition points to score 13/18.  This score was calculated for each 
one of the 52 subcatchments that make up the Burdekin (Figure 1). 

 
Figure 1 The 52 subcatchments of the Burdekin catchment. 
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 The different classes of subcatchment are shown in Figure 2.  Note that the two floodplain 
sub-catchments are classified as such because they contain no headwaters within the subcatchment, 
and the sub-catchment consists mainly of floodplain. 

 

3.3. Habitat Diversity 
The theoretical maximum iTRARC scores that would be achieved with continuous riparian vegetation 
and no erosion are shown in Figure 3.  These scores are used as a reference point against which to 
compare both the 1970’s data and the 2004 data because the 1970s data does not represent a ‘pristine’ 

condition due to presence of grazing in the catchment for more than 100 years.  Figure 3 shows that 
there is are a range of habitat diversity within the subcatchments.  For example Camel Creek (light tan 
to the left of Ingham) has a lower maximum score on account of it not having floodplains or wetlands, 
whereas the adjacent Upper Burdekin catchment has a high maximum score because it contains multi-
channel floodplains and a major wetland complex in the ‘Valley of Lagoons’.  It is worth noting that 
in this reference state all subcatchments were classed as condition B or better.  It is also worth noting 
that changes in iTRARC score are based on the habitat diversity or ‘maximum score for that 
subcatchment’.  In other words Camel Creek isn’t assumed to be in bad condition in the reference state 
(even though it has a more limited range of riparian habitats) it simply has a lower maximum possible 
score. An example of how iTRARC was calculated for the 1970s and 2004 imagery is given on the 
following page. 
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The dark and light green subcatchments in Figure 3 are those that contain the widest range of riparian 
habitats.  These subcatchments have either forest or rainforest in their headwaters, and have multi-
channel floodplains and wetlands.  The wide range of riparian habitats encountered in these 
subcatchments is likely to support high terrestrial and aquatic biodiversity within the riparian zones 
and floodplains .  The multi-channel or anabranching reaches are considered separately to floodplains 
because of the higher over-bank flow frequencies encountered in anabranching reaches .  These higher 
overbank frequencies make the terrestrial and aquatic ecosystem and nutrient cycles in these areas 
more closely coupled.  Interestingly it is the productivity of these floodplain systems that makes them 
prone to land use impacts. 
 

 
Figure 3 Habitat Diversity (Maximum iTRARC score) 
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3.4. Calculating iTRARC for the 1970s and 2004 

 
Figure 4 Upstart Bay Catchments in 1977 

 
Figure 5 Upstart Bay Catchments in 2004 

Figure 4 and Figure 5 show Landsat MSS and Landsat TM data respectively for Upstart Bay. All 
imagery used for this project was from the Australian Greenhouse Office Landsat mosaics.  This is 
false colour, or colour infra-red imagery, meaning that vegetation appears as red.  The Upstart Bay 
catchments are classified as rainforest headwaters with floodplains and wetlands (1B).  The change in 
condition has been due to clearing of floodplain vegetation (black arrows) (-2), increased bare soil on 
the floodplain (due to clearing and cropping) (blue oval) (-1) and increased scalds (-1).  There was also 
an increase in the percentage of gaps in the riparian vegetation (-1).  In the 1970s the catchment scored 
11 (B condition), which dropped to 6 (C condition) in 2004 on account of the changes to floodplain 
and riparian vegetation. 

3.4.1. Accounting for seasonal and climatic differences 
Multi-temporal comparisons need to done carefully to ensure that seasonal and climatic differences do 
not generate misleading results.  This is of particular importance in this study because the 1970s were 
a wetter decade than the years preceding 2004 To minimize climatic and seasonal effects a ‘local 
reference point’ or pseudo-invariant factor  technique was used.  This technique uses a local feature, 
such as a gully, scald or stand of trees, that is present in both images as a reference point.  This 
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technique is demonstrated in top to plates of Figure 6.  Because the analysis was performed visually 
rather than radiometrically the local reference point is based on a visual rather than radiometric 
comparison.   
 
The riparian vegetation shown at A is constant in both images, however the surrounding hill slopes 
have been cleared to grassland (grey) with areas of scalding (white) (Note the fenceline contrast to the 
north-east of location A).  Location C shows a stand of forest unchanged between the two scenes and 
location B shows an area of bare soil that remains constant in both scenes.  High spatial resolution 
imagery available on Google Earth ™ was used to ensure that the image interpretation was correct.  
For example the area shown in the black box was identified as a gully/scald in the iTRARC scoring.  
The high spatial resolution imagery confirms that this classification is correct.  This approach was 
undertaken wherever high spatial resolution data was available for validation, and was necessary due 
to the desk-top nature of this study.  The authors recommend targeted fieldwork during future studies 
to improve the accuracy with which we can determine riparian condition. 

 
Figure 6 An example of the two validation techniques used in this report, local reference point (A,B and C 
in top two plates) and high spatial resolution validation (inset, grey tones indicate senescent grass, tans 
indicate bare soil/scalding). 
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3.4.2. 1970s iTRARC scores 

  
Figure 7 iTRARC scores calculated from the 1970s satellite imagery, score shown on left, normalized by 
pristine scores on right. 

�
This is referred to as 1970s scores rather than a specific year because the archival Landsat MSS data 
doesn’t provide complete coverage of the catchment in either 1972 or 1977.  Consequently the earliest 
available data was used for each subcatchment, and the results are collectively referred to as 1970s 
scores.  There are a number of interesting features to Figure 7.  The Dry River, Gray Creek, Camel 
Creek, Hann Creek, Kirk River and Sellheim River are all in relatively poor (C) condition, and other 
catchments along the Burdekin river and Sellheim River are in a C+ condition. The lower scores in 
these catchments are due primarily to gullying and scalding, with some gaps in the riparian corridors.   
Each subcatchment is discussed in more detailed in the Subcatchment section of this report. 
The normalized values compare the 1970’s observations with a theoretical pristine state, and the 
values represent a proportion of the riparian functions still present.  Values from 0.7-1 mean that there 
has been little change to the riparian zone and more than 70% of the pristine riparian functions are still 
present.  Values from 0.1-0.3 on the other hand represent areas where changes to the riparian zone 
have reduced functions to 10 to30% of their pristine state. Note that the Dry River and Kirk River had 
relatively limited diversity (low scores) even in the pristine state, which is why they still maintain 30-
50% of their ‘pristine condition’ despite being in C condition. 
 

�
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3.4.3. 2004 iTRARC scores 

 
 

 

Figure 8 iTRARC scores calculated from the 2004 satellite imagery, score shown on left, normalized by 
pristine scores on right. 
 
The results show that there has been a reduction in riparian condition in the majority of 
subcatchments.  In areas such as the Belyando region this reduction has been significant and is largely 
due to floodplain and riparian clearing.  The reduction along the Burdekin river catchment is largely 
due to an increase in gullying and scalding with some areas of floodplain clearing and increasing gaps 
in the riparian corridor.  The areas that remain in the best condition are those that contain the 
Townsville Field Training Area (TFTA), the Great Basalt Wall National Park and the Valley of 
Lagoons.  It is worth noting that these results may be influenced by climatic differences.  The 1970s 
were a wet decade and the years preceding the 2004 image were dry throughout the Burdekin Dry 
Tropics region.  As a consequence of this some of the iTRARC parameters which are sensitive to 
climate (bare soil, gullies/scalds) may over-estimate the decrease in condition.  
 It’s interesting to compare the 1970’s iTRARC scores with the 2004 scores because it shows 
how much conditions have changed over the last 30 years.  It also provides a guide for setting 
achievable restoration targets, i.e. with the sufficient targeted funding it may be possible to restore 
areas of the catchment to a 1970’s condition.  The change in iTRARC scores for each subcatchment, 
and the riparian changes that have lead to the change in score are detailed in the Subcatchment section 
of this report.  At the individual subcatchment scale it is also possible to assess whether the decrease in 
condition may be influenced by climatic differences, or whether it is due to non-climatic impacts.  The 
iTRARC scoring system allows us to analyse how the changes in the riparian zone have impacted on 
ecosystem services and the potential for erosion as detailed in the following section. 
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3.5. Function scores 
The individual components of the iTRARC scoring system can be used to calculate the amount of 
change in different riparian functions.  In this instance riparian functions are grouped into two broad 
categories: ecosystem services and erosion prevention.  The term ‘ecosystem services’ here refers to 
the following ecological functions provided by riparian and floodplain vegetation: stream shading; leaf 
litter inputs; large woody debris generation; seed bank generation; and provision of terrestrial habitat 
for reptilian, mammalian, and avian species.  The iTRARC scores shown in the green box in Figure 9 
can be used to estimate these functions.  In areas where these scores are high, the riparian vegetation 
will be providing all of these ecosystem services.  In areas where these scores are low the capacity of 
riparian to provide these functions will be limited, or non-existent.  For example an area with large 
gaps in the riparian corridor will not be providing stream shade, leaf litter inputs or large woody 
debris. 
 The term ‘erosion prevention’ refers to the following functions: the reduction in velocity of overland 
and overbank flows; the reduction in stream bank erosion; and the reduction in gullying.  In areas 
where floodplain or riparian clearing has occurred these scores will drop, reflecting the increased 
likelihood of erosion in these areas.  It is important to note that this approach does not predict where 
erosion was/is occurring, rather it identifies areas where riparian clearing/land use have increased the 
potential for erosion.  To identify where erosion is likely to be occurring requires additional 
hydrological analysis using models such as E2 ™ that will be the subject of a future study. 

 
Figure 9 Sub-indicators on the iTRARC scoring system. 
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3.5.1. Ecosystem Services 

 
Figure 10.  The reduction in riparian ecosystem services indicators. 

There are some strong overall patterns in Figure 10, most noticeable is the reduction in ecosystem 
services in the western Belyando, Suttor, Barratas and Burdekin Delta regions.  This reduction in 
ecosystem services has been primarily caused by floodplain clearing.  Floodplain clearing for cropping 
and grazing has removed the terrestrial and aquatic habitats located on the floodplain and altered the 
nutrient cycles of these regions.  The Belyando and Suttor regions also contain large anabranching 
channel networks.  In many instances riparian vegetation has been cleared from the banks of smaller 
anabranches, thereby altering the shade and leaf litter dynamics of these areas. In contrast much of the 
upper Burdekin region has undergone relatively little change.  This is due in part to the absence of 
extensive floodplains and anabranching river systems, meaning that any clearing that has taken place 
hasn’t directly impacted the riparian zone.  There has also been much less clearing overall in the upper 
Burdekin region in comparison to the Belyando and Suttor regions.It is worth noting that all of the 
iTRARC indicators used to calculate the ecosystems services are not sensitive to climatic influence 
and are based on changes in woody vegetation cover (presence/absence) and wetland removal.  In 
future studies the changes detected in the riparian zones and floodplains could be coupled with 
regional ecosystem (RE) mapping and the SLATs tree cover mapping to provide a more formal 
assessment of riparian/floodplain change. 
 If restoring the terrestrial and aquatic biodiversity of riparian zones within the Burdekin 
catchment was of high priority, then the areas highlighted in red in Figure 10 would be priority areas 
for more detailed investigation and investment.  On the other hand if reducing sediment export to the 
Great Barrier Reef Marine Park was of high priority the areas shown in red in Figure 11. 
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3.5.2. Erosion Reduction 

 
Figure 11 Change in the potential for soil erosion 

Based on the iTRARC results heavy grazing in the riparian zone, floodplain clearing and increased 
gullying have all impacted on the potential for soil erosion within the Burdekin catchment.  Increases 
in gullying/scalding are particularly noticeable in some subcatchments i.e. the Burdekin River 
immediately above the dam, and below the dam, Pelican Creek, Glenmore Creek and Bowen River. In 
other subcatchments there is an increase in low cover hillslopes adjacent to the stream or areas of bare 
soil on the floodplain.  Bare soil on the floodplain is particularly prevalent in the anabranching 
subcatchments in the Belyando and Suttor regions.  All of the erosion/bare soil indicators are sensitive 
to climatic and seasonal influences, so particular attention to the local reference areas was used to 
minimise any errors with this indicator, however the changes described in Figure 11 may over-
represent the anthropogenic (rather than climatic) decrease in condition.  In other words the changes 
shown in Figure 11 may be due to climatic rather than anthrophogenic factors.   Based on the 
ecosystem functions and erosion reduction indicators the catchments that have undergone the greatest 
degree of change (in both sets of indicators) are the Carmichael Creek and Sandy Creek. 
 The remote sensing approach iTRARC provides information about sub-catchment scale 
changes, however one of the limitations of remote sensing is that it is unable to provide information 
about sub-canopy processes such as weeds and regeneration.  Information about these processes can 
only be collected via a field survey technique such as that described in the following section. 
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4. TROPICAL RAPID APPRAISAL OF RIPARIAN CONDITION (TRA RC) 
In Australia, a number of methods for estimating riparian condition have been developed, primarily to 
assist with management, weed control and maintaining ecological intregrity and biodiversity. The aim 
of these methods is to establish a standard monitoring system that can provide comparable assessments 
across areas. The method that has been developed for tropical Australia, known as the Tropical Rapid 
Appraisal of Riparian Condition [TRARC] (Dixon et al. 2006) has been used in the Burdekin River 
catchment (Dowe et al. 2004; Dowe 2004).  
The TRARC method is used to score a number of simple vegetation attributes in the riparian zone, and 
thus provide an overall score that is intended to rank the ‘ecological condition’ of the site. 
Management issues can be derived from such assessments. The scoring system is composed of five 
components: vegetation cover; woody debris; weediness; native regeneration; and disturbance. In 
addition, supplementary data (that are not given scores) record the following: types and levels of 
erosion; geomorphological attributes; stream and riparian zone dimensions; position and influence of 
fences and water points; water permanency; and population structures of the dominant native species 
and weeds. Sites were chosen to provide a broad range of ecological types in which riparian vegetation 
occurs, including perennial or seasonal streams; permanent, semi-permanent or ephemeral waterholes 
associated with streams or anabranches; permanent springs associated with streams or away from 
streams; and lakes and lagoons.  

 
The TRARC method is intended as a rapid appraisal technique, and therefore focuses on what are 
considered to be the most important elements from which ecological condition can be estimated. All 
trees and/or shrubs occurring in the riparian zone were identified to species, whilst understory plants, 
including grasses, were identified as functional elements with reference to cover and regeneration. The 
presence/absence and regeneration status of deleterious weeds were recorded at each site. 
� �
The condition, characterisation and distribution of riparian vegetation have been assessed at over 200 
sites throughout the Burdekin River and Haughton River/Barratta Creek catchments using the TRARC 
method (Dowe 2004). The TRARC method provides a score that estimates the ecological status and 
condition of riparian vegetation at a site based on a set of scoreable indicators - the greater the total 
score, the greater the ‘ecological health’. Scores are calibrated between 0 and 100. Forty sites had a 
score of less than 50; 88 sites a score of 50-59; 60 sites a score of 60-69; 12 sites a score of 70-79; and 
one site with a score above 80. The mean TRARC score for all sites was 57.7.  
 
TRARC scores can be adapted to the A to D rating method, as used in Grazing Land Management, as 
indicated here: 

 
Table 1TRARC scores adapted to Land Condition ratings 
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4.1. Vegetation characterization of the Burdekin River riparian zones as recorded 
by the TRARC method 

Sixty-five species of functionally dominant trees and shrubs were recorded at the sites during the 
TRARC surveys. Two sites had no trees or shrubs present and one site had eight species present. Sites 
with four species present accounted for the single greatest number of sites - 57 sites, 28% of the total 
number of sites. Eucalyptus camaldulensis was the most widely distributed species occurring at 115 
sites (averaging 12% cover at all sites), although greatest overall cover was that of Melaleuca 
fluviatilis, with average of 15% cover, from 72 sites. Other species with significant distribution and/or 
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cover included Casuarina cunninghamiana (65 sites, 5% cover), Melaleuca trichostachya (63 sites, 
5% cover), and Melaleuca leucadendra (30 sites, 5% cover).  
 Among the most effective indicators used in the TRARC method are the regeneration levels of 
the dominant native trees and the degree of weediness, as determined by the number of weed species 
present and their cover within the riparian zone.  
 Levels of regeneration of trees and shrubs were estimated at all sites based on the 
presence/absence of three size classes of the tree and shrub species that were present. The class sizes 
were subadults, saplings and seedlings.  Twenty-six sites had no evidence of regeneration; 96 sites had 
low levels; 62 sites had moderate levels; 18 sites had significant levels; and four sites had high levels. 
To provide a score that was indicative of the overall ecological integrity of the site, scores were rated 
on the A to D method used elsewhere in land condition assessments. 
 
Table 2 Regeneration scores adapted from TRARC scores 
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* The three class sizes include subadults, saplings and seedlings. 

4.2. Scoring weediness 
The distribution and abundance of seven deleterious weeds and one potentially deleterious weed were 
recorded during the TRARC surveys. The seven deleterious weeds included para grass (Brachiaria 
mutica), rubbervine (Cryptostegia grandiflora), lantana (Lantana camara), parkinsonia (Parkinsonia 
aculeata), parthenium (Parthenium hysterophorus), castor oil plant (Ricinus communis) and chinee 
apple (Ziziphus mauritiana), and the potential weed was yellow oleander (Thevetia peruviana). There 
were 87 sites where no weed species were recorded; 74 sites with one weed species; 32 with two 
species; five with three species, and four with the maximum four weed species. Rubbervine was the 
most widely distributed weed, recorded in 57 sites with 2% of the total cover for all sites; lantana was 
at 30 sites with 2.2% cover; parthenium at 25 sites with 1.8% cover; para grass at 24 sites with 5.6% 
cover; castor oil plant at 22 sites with 0.4% cover; chinee apple at 13 sites with 0.4% cover; and 
parkinsonia at 10 sites with 0.2% cover. Yellow oleander was recorded at four sites with 0.6% cover. 
The central Burdekin River subcatchment [upstream of Lake Dalrymple to the Douglas River 
junction] and the Bowen River/Broken River subcatchment recorded the greatest degree of weediness. 
The ‘weediness’ scores that were obtained from the TRARC surveys were adapted to the A to D 
system of Grazing Land Management. A matrix to determine the overall score is here provided. 
 
Table 3.  Weediness score matrix, based on the number of deleterious species present and the total 
ground-cover of weeds at  particular survey site 
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5. RESULTS AND DISCUSSION FOR EACH SUBCATCHMENT 

Abbot Bay Catchments  

iTRARC scores 
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Overview of riparian condition 
The iTRARC analysis indicates that the catchment condition has decreased since the 1970s primarily 
due to floodplain clearing and an increase in gullying/scalding within the catchment. 
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Allingham Creek  

iTRARC scores 
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Overview of riparian condition 
Allingham Creek is one of the few sub-catchments not to have undergone any change in condition 
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Barratta Creek 

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis this catchment has declined from excellent condition (A+) in the 1970s 
to relatively good condition (B) in 2004.  The decline in condition is the result of floodplain clearing 
including forest, an increase of bare soil on the floodplain and an increase in scalding.  Despite the 
changes that have occurred within the catchment it continues to provide a wide range of riparian 
habitats (hence the B iTRARC score), and the field survey results are consistent with this assessment.  
The level of regeneration is high, indicating good riparian condition into the future.  However the 
weed species, particularly the high cover encountered at East Barratta Creek are of concern. 
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Basalt River  

iTRARC scores 
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Overview of riparian condition 
This catchment has a limited range of riparian habitats and has experienced a slight decrease in 
condition since the 1970s.  The absence of forest and closed forest from riparian zones in this 
catchment contribute to its low 1970s and 2004 scores.  The naturally low canopy cover within this 
catchment may contribute to the low field survey scores.  Regeneration is present and weeds appear 
relatively limited, indicating moderate riparian condition in the future. 
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Belyando Floodplain  

iTRARC scores 
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Overview of riparian condition 
The iTRARC results indicate that clearing and heavy grazing on the Belyando floodplain has remove 
floodplain woodland and forest and lead to an increase in the amount of bare soil.  This in turn reduces 
the capacity of the floodplain to trap sediment being transported from higher in the catchment.  This 
also results in significant terrestrial and aquatic habitat loss. 
The TRARC field survey results indicate that regeneration is present, indicating that the current 
riparian vegetation is likely to be maintained into the future.  The absence of weeds in 4 out of 5 sites 
is interesting, particularly for a floodplain catchment that would receive propagules from higher up in 
the catchment. The lack of weeds may be a result of cattle grazing or a function of the time of year that 
the surveys were collected. 
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Bogie River 

iTRARC scores 
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Overview of riparian condition 
The riparian zones of this catchment have undergone a large decrease in condition from relatively 
good in the 1970s (B+) to poor (C) at present, primarily as a result of floodplain clearing, and an 
increase in the potential for erosion. 
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Bowen River  

iTRARC scores 
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Overview of riparian condition 
The remote sensing analysis indicates a decrease in condition from relatively good (B) to poor (C) 
condition. The reduction in condition is primarily due to floodplain clearing and an increase in the 
number of erosional features visible within the imagery.  The field surveys indicate that the sites 
visited are in poor to relatively good condition (B-C), with high levels of regeneration, and relatively 
high levels of weediness.  High levels of regeneration and high levels of weediness may indicate lower 
grazing pressures at the sites at which these surveys were conducted. 
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Broken River  

iTRARC scores 
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Overview of riparian condition 
The iTRARC analysis shows relatively little change between the 1970s and present in this catchment, 
the only difference being an increase in the number of low cover hill slopes adjacent to the stream 
network.  Interestingly the field surveys indicate that many of riparian zones surveyed are in a very 
poor (1 site) poor (7 sites) or relatively good (3 sites) condition.  This demonstrates that sub-canopy 
processes (cattle grazing in uncleared areas) can still have a impact on riparian condition even though 
there may be little change in the vegetation canopy cover within a catchment. 
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Burdekin Delta  

iTRARC scores 
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Overview of riparian condition 
Based on the image interpretation this catchment has undergone a large decrease in the condition of its 
riparian zones.  It has changed from good (B+) to poor (C) condition as a result of floodplain and 
riparian clearing.  The field surveys for this catchment also report poor condition as well, with some 
limited regeneration and a high amount of weediness.  
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Burdekin River (Blue Range)  

iTRARC scores 
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Overview of riparian condition 
The remote sensing analysis indicates that this subcatchment has undergone a minor decrease in 
condition from B+ to C+ as a result of floodplain clearing and an increase in the number of low cover 
hill slopes.  The area of floodplain in this subcatchment is fairly small, and therefore a small amount of 
clearing resulted in a relatively large drop in score.  The TRARC surveys indicate moderate to high 
levels of regeneration at all sites, however weeds  were also present at all sites visited. 
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Burdekin River (Dam)  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC results this subcatchment has gone from relatively poor (C+) to very poor (D) 
condition in the last 30 years.  This change has been the result of clearing along headwater streams, 
floodplain clearing and an increased amount of gullying/scalding.  The field based surveys also 
indicate that this subcatchment is in poor condition, the presence of regeneration at all sites provides 
hope for the future, however the presence of weeds at all sites is problematic. 
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Burdekin River (below dam) 

iTRARC scores 
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Overview of riparian condition 
Based on the image analysis this catchment has gone from relatively poor (C+) condition to very poor 
(D) condition.  This is largely due to an increase in the amount of gullies/scalds in the subcatchment as 
well as floodplain and upper catchment clearing. 
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Camel Creek  

iTRARC scores 
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Overview of riparian condition 
This catchment was in poor condition in the 1970s with extensive gullying and scalding along the 
main channel.  This has increased in the last 30 years leading to a further decline in catchment 
condition.  The field survey site showed high amounts of regeneration and no weeds at that particular 
site, however additional sites are required to fully characterize riparian conditions within this 
subcatchment.  High spatial resolution satellite imagery for this catchment on Google Earth ™ shows 
extensive and deep gully networks and bank erosion along both the major and minor channels in this 
catchment.
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Campaspe River  

iTRARC scores 
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Overview of riparian condition 
 The catchment has gone from very good to relatively good condition.  The extensive field survey 
results show a wide range of conditions on-ground, with weediness a pervasive problem and a lack of 
regeneration at some sites. 
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Cape River  

iTRARC scores 
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Overview of riparian condition 
This catchment has undergone a reduction in condition from excellent (A+) to relatively good (B) in 
the last 30 years.  This reduction is largely due to floodplain clearing and heavy grazing adjacent to the 
channels.  The field based surveys show a wide range of scores from excellent through to poor, with 
variable levels of regeneration and weediness.  The wide range of field survey scores demonstrate the 
variability that can occur within a subcatchment, in many cases as a response to local management 
actions. 
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Carmichael River  

iTRARC scores 
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Overview of riparian condition 
The iTRARC analysis identifies this subcatchment as one that has undergone a dramatic decrease in 
riparian condition from good (B+) to very poor (D) in the last 30 years.  Every component of the 
riparian system has been impacted from the headwaters through to the floodplain.  The limited field 
survey data show the riparian zones to be in poor condition too, although the absence of weeds is a 
good sign.  High spatial resolution satellite imagery available on Google Earth ™ gully networks 
forming in areas that have been recently cleared.  There are also fenceline contrasts that enable the 
observer to see what conditions were like pre-clearing. 
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Clarke River  

iTRARC scores 
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Overview of riparian condition 
This catchment hasn’t undergone much change in the last 30 years, based on the iTRARC analysis.  In 
the 1970’s it was already in relatively poor condition in comparison with Maximum iTRARC, and the 
field survey data indicate that the riparian zones are still in poor condition.  The combination of very 
low amounts of regeneration (zero in three out of 4 sites) and low weediness may be indicative of high 
grazing pressure. 
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Diamond Creek 

iTRARC scores 
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Overview of riparian condition 
Based on the image interpretation this catchment has undergone a large decrease in condition from 
relatively good (B+) to poor (C).  This reduction in condition is due to tree clearing along headwater 
streams and on the floodplains.  The field survey results also indicate very poor condition, however 
additional sites would be required to capture the full range of conditions that may be encountered in 
this subcatchment. 
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Don River  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis this catchment has undergone a large decrease in condition from good 
(A) to relatively poor (C+).  This change is due to an increased number of gaps in the riparian corridor 
along all stream sizes and floodplain clearing.  There has also been an increase in the amount of 
gullying/scalding within the catchment. 
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Douglas River  

iTRARC scores 
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Overview of riparian condition 
This catchment has undergone relatively little change in the last 30 years and is still in relatively good 
condition.  The field survey site shows a poor score, with some regeneration and no weeds, however 
additional sites would be required to characterise the range of riparian conditions encountered in this 
catchment. 
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Dry River  

iTRARC scores 
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Overview of riparian condition 
This catchment was in poor (C) condition in the 1970’s however the clearing of floodplain and 
riparian vegetation and installation of pivot arm irrigation on the floodplain have lead to a decrease in 
condition to very poor (D).  The field surveys show a range of  2 very poor (D), 7 poor (C) and 2 good 
(B) sites reflecting the overall poor condition of this subcatchment.  The absence of weeds is 
promising however the coincidence of zero regeneration and zero weeds may be indicative of heavy 
grazing pressure. 
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Fanning River  

iTRARC scores 

�
��()
����#
��� �-�

2
3�)�)��4�����5���
� �.�6+�7�
�1����5���
� ���6+7�
���.�5���
� ���6+7�

�
 ����������
���!��
)��
�	��
� � ����(
��
 �
8���

�
�������
���
#�����
������� 5)
##�
�

����������(
��
��������
9�

·  8���

�
�����(
���)%
�����#�����	
��(�##�
�#��
��
 <
�
�������(
����

)��
����=�

�

TRARC (field survey) scores 

���.�6������ �	
��� %���������
��  �����
&���
�0
�
�(�#
� ./�"�6,7� ��6+7� �����9�������	
��6�7 �
5
� 
#��� �0
�
�(�#
� ���6�7� "�6�7� �����9�������	
�� 6�7�

D������0
�
�(�#
� �����6�7� ��6+7� �����9�"�����	
��6� 7�
5�
=
��=�0
�
������� *����6�7� ��6+7� �����9�������	
� �6,7�
�	
�
�
� ���.�6�7� � �

�

Overview of riparian condition 
Based on the iTRARC analysis this catchment has undergone little change since the 1970s and 
remains in relatively good condition.  The field surveys tell a slightly different story with all sites 
listed as poor or very poor.  The combination of good regeneration and poor weediness may indicate 
low grazing pressure, in which case it may be the weediness  that is leading to the low TRARC scores. 
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Fox Creek  

iTRARC scores 
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Overview of riparian condition 
This catchment was in relatively good condition in the 1970s (B) and has undergone a dramatic 
reduction in riparian condition to very poor condition in 2004 (D).  This reduction has been caused by 
extensive clearing of the floodplains and riparian zones that form a large part of this subcatchment. 
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Glenmore Creek 

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis Glenmore Creek was in relatively poor (C+) condition in the 1970s 
and the condition has worsened to very poor (D) in 2004.  This is due to an increase in the amount of 
gullying and scalding (validated using Google Earth ™) and an increase in the number of gaps in the 
riparian zone.  The field survey scores support this assessment with two very poor sites, one poor, and 
one good. 

�



 

�

� � 46

Gray Creek 

iTRARC scores 
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Overview of riparian condition 
The riparian zones of the Gray Creek subcatchment were in poor condition in the 1970s, and have not 
changed much since, with an increase in the number of gaps the only change.  The field survey site 
supports this assessment showing very poor condition, however additional sites would be required to 
capture the variability of riparian conditions that may persist within the catchement. 
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Hann River  

iTRARC scores 
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Overview of riparian condition 
This catchment was already in poor condition in the 1970s based on the satellite imagery analysis, its 
condition has worsened to very poor (D) on account of headwater clearing and an increase in low 
cover hillslopes, scalds and gullies. 
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Haughton River  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis this catchment has gone from good (A) condition in the 1970s to poor 
(C) condition in 2004.  This change is largely due to floodplain clearing and an increased number of 
gaps in the headwater streams.  The field surveys also indicate poor condition with 3 very poor sites, 7 
poor sites and 6 good sites.   The pervasiveness of weeds in this subcatchment is also cause for 
concern. 
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Keelbottom Creek  

iTRARC scores 
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Overview of riparian condition 
The iTRARC analysis indicates that this subcatchment remains in excellent condition.  However the 
field surveys suggest poor condition, particularly due to weediness (which the iTRARC analysis does 
not detect). 
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Kirk River  

iTRARC scores 
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Overview of riparian condition 
This catchment was in poor condition in the 1970s largely due to gullying and gaps in the riparian 
corridor.  This condition has worsened with gullying becoming more extensive and increasing gaps in 
the riparian corridor.  The field survey site also indicates poor condition, however more sites would be 
required to capture the diversity of riparian conditions in this catchment. 
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Landers Creek  

iTRARC scores 
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Overview of riparian condition 
This catchment has undergone a decrease in condition from relatively good (B) to relatively poor (C+), 
this change is the result of increased gullying/scalding within the catchment. 
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Little Bowen River  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis this catchment has gone from very good (A) condition to relatively 
good (B) condition as the result of increased gaps in the riparian zone and an increase in floodplain 
bare soil and gullying.  The field survey indicates poor condition, however additional field survey sites 
are needed to fully characterise riparian conditions in this catchment. 
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Logan Creek  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis, this catchment went from relatively good (B) condition to poor (C) 
condition in the last 30 years, primarily due to floodplain and riparian clearing and subsequent 
floodplain grazing.  The field survey TRARC results support this assessment with all survey sites 
showing poor results with varying degrees of regeneration and low levels of weediness. 
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Lolworth Creek  

iTRARC scores 
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Overview of riparian condition 
Based on the remote sensing analysis there has been little change in the riparian condition since the 
1970’s, with the riparian areas remaining in relatively good condition.  The field based TRARC data 
however indicates that many of the riparian zones are in poor (8 sites) or very poor (3 sites) condition, 
this is due to limited regeneration and pervasive weediness (two aspects of riparian condition that 
remote sensing cannot detect). 
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Lower Cape River  

iTRARC scores 
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Overview of riparian condition 
The remote sensing analysis indicates that this catchment has decreased from very good to relatively 
good condition in the last 30 years.  This change has been as a result of increasing gaps in the riparian 
corridor of small headwater and anabranching streams.  The TRARC field survey scores support this 
assessment with the average score showing good condition. 
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Lower Suttor River  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis this riparian conditions have shifted from very good in the 1970s to 
relatively good in 2004.  The changes are due to vegetation clearing and an increase in 
gullying/scalding.  The field surveys show the riparian conditions to be poor at three of the four sites 
visited.  However those sites did show reasonable levels of recruitment and limited weediness. 
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Mistake Creek  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis the catchment has undergone a dramatic reduction in riparian 
condition in the last 30 years.  The catchment has gone from very good (A) condition to poor (C) 
condition, this is primarily a result of vegetation clearing in the riparian zones and floodplains 
throughout the subcatchment.  The TRARC field data support this assessment with 7 out of 8 sites in 
poor or very poor condition and only one in good condition.  The absence of weeds is potentially a 
good sign, but may also indicate heavy grazing pressure. 

�



 

�

� � 58

Natal Creek  

iTRARC scores 
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Overview of riparian condition 
The iTRARC remote sensing analysis indicates that riparian condition in this subcatchment has 
decreased from good (B+) to poor (C) over the last 30 years.  This is due to an increase in the number 
of gaps in the riparian corridor, and an increase in the amount of gullying/scalding.  The TRARC field 
data supports this assessment with results at that site showing very poor condition.  However 
additional sites would be required to adequately characterize riparian conditions in that catchment.  
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Native Companion Creek 

iTRARC scores 
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Overview of riparian condition 
The remote sensing iTRARC assessment indicates that there has been a very large reduction in the 
riparian condition of this catchment.  Condition has decreased from good (B+) in the 1970s to very 
poor (D) in 2004.  This is primarily due to extensive clearing of riparian zones and floodplains 
throughout this subcatchment.  The field survey TRARC data also indicate that riparian zones are in 
poor condition with 6 out of 8 sites surveyed falling into the poor category.  The low degree of 
weediness is good, but may indicate high grazing pressure. 
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Pelican Creek  

iTRARC scores 
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TRARC (field survey) scores 
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Overview of riparian condition 
Based on image interpretation this catchment has undergone a large decrease in riparian condition in 
the last 30 years.  In the 1970s it was in good (B+) condition but had dropped to poor condition (C) by 
2004 due to floodplain clearing and an increase in the amount of gullying/scalding.  The field survey 
TRARC data also indicated very poor condition at both sites visited, however additional sites would 
provide a more comprehensive picture of on-ground riparian condition. 
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Rollston River  

iTRARC scores 
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Overview of riparian condition 
This catchment has undergone relatively little change since the 1970s and is still in good condition.  
However the field survey TRARC sites show one good and one poor site, and additional field surveys 
may pick up on the diversity of conditions beneath the canopy i.e. the areas that remote sensing cannot 
detect. 

�



 

�

� � 62

Rosella Creek  

iTRARC scores 
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Overview of riparian condition 
Based on the remote sensing iTRARC analysis this catchment has undergone a large decline in 
condition over the last 30 years.  In the 1970s the catchment was in relatively good (B) condition, but 
by 2004 had dropped to very poor (D) condition.  This drop in condition was primarily due to 
extensive clearing of the floodplain, including floodplain forests.  The field survey results for this 
catchment also indicate very poor riparian zone conditions.  However additional sites would be 
required to provide a better overview of on-ground conditions. 
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Rosetta Creek  

iTRARC scores 
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Overview of riparian condition 
Based on the remote sensing analysis this catchment was in good condition in the 1970s but decreased 
to poor condition in 2004.  This was primarily due to riparian clearing, an increase in number of low 
cover hill slopes adjacent to the stream network, and an increase in the amount of gullying/scalding.  
The field based TRARC data supports this assessment of the catchment being in poor condition.  It is 
interesting to note the first four D condition TRARC sites all have no regeneration and no weeds, a 
pattern which is consistent with over-grazing, which in turn is consistent with an increase in the 
number of low cover hillslopes over the last 30 years. 
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Running River  

iTRARC scores 
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Overview of riparian condition 
This catchment was in very good condition in 1970s, and remains in very good condition in 2004.  The 
only change was an increase in the proportion of low cover hill slopes adjacent to the stream network. 
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Sandy Creek 

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis this catchment has undergone a very large decline in condition since 
the 1970s from good (B) to very poor (D).  This has been due to clearing in the floodplains and 
riparian zones throughout this catchment.  This has coincided with an increase in the erosional features 
in the landscape, leading to a decline in condition in many riparian zones in this area.  The TRARC 
field survey supports this assessment with an overall score of C (poor condition) and only 1 of the four 
sites in good condition. 
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Sellheim River  

iTRARC scores 
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Overview of riparian condition 
Based on the remote sensing iTRARC analysis this catchment was in poor condition (C) in the 1970s 
and has subsequently declined further to very poor (D) condition.  This decline is the result of 
floodplain clearing (this catchment has very limited floodplains, but those have been cleared).  There 
has also been an increase in low cover hill slopes and gullying/scalding.  The field survey TRARC 
data also indicate poor condition at 3 of the 4 sites surveyed. 
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Star River  

iTRARC scores 
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Overview of riparian condition 
Located largely with the Townsville Field Training Area, this catchment was in excellent condition in 
the 1970s and remained so in 2004.  The TRARC data indicate poor condition but it is interesting to 
note that all sites show good to very good regeneration, however weeds are a problem, and are 
reducing the overall TRARC scores at these sites. 
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Stones Creek  

iTRARC scores 
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Overview of riparian condition 
Based on the image based iTRARC results the catchment was in relatively poor condition (C+) in the 
1970s and has declined to poor (C) condition in 2004.  This catchment has relatively simple riparian 
zones (no floodplains, no anabranches, no wetlands) which is why this catchment had a low Maximum 
iTRARC score too.  However clearing of forest from the main channel and an increase in the number 
of low cover hill slopes has lead to a further decline in condition.  The one field survey collected in 
this catchment indicates very poor condition, however additional sites would be required to 
characterise the diversity of on-ground conditions encountered in this catchment. 
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Townsville Catchments  

iTRARC scores 
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Overview of riparian condition 
Based on the iTRARC analysis the Townsville catchments have dropped from being in very good (A) 
condition to relatively poor (C+)condition in 2004.  This is the result of clearing of vegetation along 
the main channel of the streams that drain these catchments combined with floodplain clearing. 
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Upper Belyando River  

iTRARC scores 
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Overview of riparian condition 
The iTRARC analysis indicates that this catchment has gone from being in relatively good (B) 
condition to very poor (D) condition in the last 30 years.  This is due primarily to floodplain clearing 
and an increase of bare soil on the floodplain, as well as an increase in gullying/scalding.  The field 
survey results also indicate that this catchment is in poor condition, however the moderate levels of 
recruitment and absence of weeds indicate that this catchment may be resilient if the right management 
actions were applied. 
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Upper Burdekin River  

iTRARC scores 
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Overview of riparian condition  
Based on the iTRARC analysis this catchment was in excellent condition in the 1970s and remains in 
a very good condition in 2004, with a small amount of floodplain clearing the only change.  The 
TRARC field survey results indicate poor riparian condition in 10 of the 16 sites visited, with the 
remainder in good condition.  The TRARC results provide valuable insight into the amount of 
regeneration and weeds that remote sensing cannot detect.  

�



 

�

� � 72

Upper Suttor River  

iTRARC scores 
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Overview of riparian condition 
This catchment has had a decline in riparian condition from good (B+) to poor (C) over the last 30 
years.  This is primarily due to clearing of floodplain vegetation for cropping.  There has also been 
clearing along small headwater and anabranching streams too.  The TRARC survey data supports this 
assessment with poor (C) overall condition.  It is interesting to note that there is a wide range of on-
ground conditions from poor through to very good. 
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Upstart Bay Catchments  

iTRARC scores 
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Overview of riparian condition 
The riparian zones adjacent to the streams in this subcatchment have declined from very good (A) 
condition to poor (C) condition in the last 30 years. This is primarily due to floodplain clearing and 
clearing along small headwater streams. 
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6. THEORETICAL BASIS FOR ITRARC 

Upper catchment vegetation 
These two parameters capture a portion of the catchment that whilst not strictly part of the ‘riparian 
zone’ have a strong influence on the hydrology and water quality.  Areas with uncleared upper 
catchments are likely to have better water quality and less ‘flashy’ hydrographs.  Consequently the 
%Continuous tree cover parameter scores +2 if the upper catchment is uncleared across more than 
50% of the upper catchment (Catchment type 2x).  Similarly, some areas have rainforest headwaters, 
and this also affects the water quality and hydrograph of that subcatchment.  These areas score a +2 on 
the %Continuous tree cover sc+2 parameter (Catchment type 1x).  Please note that because there are 
catchments within the Burdekin that have not had rainforest headwaters in recent history (ie since the 
last period of climate change) the score system does not ‘penalise’ areas that don’t have rainforest 
headwaters, rather catchments without forested headwaters have a lower maximum iTRARC score (24 
rather than 26).  Similarly for catchments located in the desert uplands that have only scattered trees 
(and had that structural class in their upper catchments in the earliest available satellite imagery) in 
their upper catchment the maximum iTRARC score will be 22 (Catchment type 3x). 
 

1st and 2nd order streams 
The parameters describe two important qualities of small streams, the canopy continuity, and the 
presence of dense stands of trees.  Canopy continuity is described in terms of its reciprocal, gaps in the 
riparian corridor.  If you imagine the riparian corridor as a ‘green ribbon’ then these gaps represent 
breaks in that ribbon (rather than small inter-tree canopy gaps).  These gaps represent areas where 
woody vegetation is not present on the bank, and therefore not providing any of the functions 
associated with woody vegetation (stream shade, leaf litter input, bank reinforcement, large woody 
debris generation etc).  There is much research to suggest that canopy continuity has a strong influence 
of in-stream ecological condition .  There is also a strong link between the absence of woody stream 
bank vegetation and bank erosion (Abernethy and Rutherfurd 1998).  Consequently a catchment which 
has no gaps in the riparian corridor along its 1st and 2nd order streams is given a +2 score, and if more 
than 10 gaps are present the catchment receives a -2 score.  Because it is both the number and % of 
canopy gaps that influence condition (i.e. there may only be 1 or 2 gaps but they may make up 80% of 
the riparian corridor for lower order streams) the %gaps parameter is also used to calculate the overall 
score. The No. of sc+  and %sc+  parameters are included because stands of trees that are denser (have 
a higher projected foliage cover) than the adjacent riparian vegetation are important because they: 
provide dry season refugia for the terrestrial ecosystem; provide local ‘hotspots’ of leaf litter and large 
woody debris input into the stream channel; provide more shade to adjacent waterbodies; and provide 
a greater degree of bank stability.  The higher degree of bank stability not only reduces bank erosion, it 
also provides stable stream bank habitat for a range of aquatic and semi-aquatic species.  These denser 
stands of trees also provide more water soluble carbon into the soil profile, so that if conditions 
become suitable for denitrification, then water soluble carbon will be available to denitrifying bacteria. 
 

Main Channel 
The parameters used for the main channel are the same as those for the low order streams, and are 
based on the same rationale.  They are scored separately because they represent distinct parts of the 
riparian landscape. 
 

Multichannel floodplain channels 
Anabranching or anastomosing channel networks form a unique part of the riparian landscape.  
Research shows that they encounter different bank-full frequencies than other parts of the channel 
network.  This, in combination with the low slopes associated with these areas enables them to act as 
effective sediment traps.  The increased bank-full frequency also has important implications for the 
leaf litter/plant material generated on these floodplains and its capacity to act as allochthonous inputs 
into downstream waterbodies.  Based on image analysis it appears that these floodplain channels are 
cleared of vegetation, whilst the riparian vegetation remains intact.   
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Floodplain 
Floodplains play a crucial role in the riparian landscape, providing a source and sink of nutrients and 
sediments depending on location and management.  In many locations floodplain clearing has 
reduced/removed the capacity of floodplains to perform their natural terrestrial/aquatic habitat and 
biogeochemical functions.  The %cover of woody veg parameter aims to capture the extent to which 
floodplain clearing has impacted on floodplain functions.  The %cover of sc+ and sc+2 parameters 
characterise the diversity of floodplain vegetation, which in turn reflects the diversity of habitats (and 
aquatic habitat inputs) that are likely to be encountered on the floodplain. 

 

Wetlands 
Wetlands play a widely recognised series of roles within the riparian landscape, including terrestrial 
(particularly avian), aquatic ecosystem services and biogeochemical functions.  The characterisation of 
wetlands is not the focus of this approach.  For the purposes of this approach (quantifying riparian 
change in riparian condition over time) we’re concerned with the number of wetlands present in any 
given subcatchment, and particularly whether the number of wetlands has changed over time.  The No. 
of wetlands parameter is designed to capture this dynamic. 
 

Erosion  
The three erosion indicators used represent different erosion processes that are distributed in different 
subcatchments.  Floodplain bare soil%  identifies areas where land clearing and heavy grazing have 
resulted in areas of bare soil on the floodplain.  These areas are potentially sources of sediment, 
particularly if land use practices have lead to changes in the particle size distribution of the floodplain 
soils, thereby making them more transportable.  Gully erosion% describes the proportion of the 
drainage network that contains evidence of gully erosion.  Hillslope erosion/scalds% quantifies (into 
three broad classes) the presence of bare hillslopes and scalds immediately adjacent to the channel 
network.  The historical Landsat MSS data is too coarse spatially to describe the gully network or 
hillslope erosion/scalds, consequently subcatchments that have high densities of these erosion features 
(as determined using the SPOT data) will be selected and historical airphotos used to assess the change 
in extent of the gully network over time.  Stream bank erosion is not quantified directly, but is already 
accounted for via the %gaps parameters for the stream channels (combining low order, main channel, 
and anastomosing/multichannel).  
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