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The following four explanatory variables were used in the Regression Tree model to explain 
the spatial variation in Landsat-derived fire histories across the study area: distance from 
road (m); distance from drainage line (m); Schodde vegetation class7; landsystem type and 
land tenure type. Three different metrics were used for fire history (fire frequency, the 
percentage of fires occurring before August 1, and the percentage of fires occurring after 
August 1). The analysis employed recursive partitioning (ie the ‘regression tree’) to each fire 
history variable in turn to detect which explanatory variables accounted for most of the 
variation in fire history. Models were generated on a 10% subset of 100 m pixels comprising 
the total buffer zone area, which were then cross-validated against the remaining 90% of 
pixels within the dataset. Results show that vegetation class explained most of the spatial 
variation in overall fire history (45%), although landform type performed nearly as well. 
Land tenure explained little of the overall variation in fire history, supporting the 
preliminary frequency analysis in Table 3.7 above. Nevertheless, within landforms 
associated with lowland savannas, fire frequency was higher on KNP and on the Ranger 
project area (56% on average), and lower on the Jabiluka project area and western Arnhem 
Land (37% on average).  

Hence, vegetation class and landform type were the most important variables in explaining fire 
frequency over large spatial scales. However, the explanatory spatial variables performed 
poorly in explaining fire seasonality. Recently completed analysis of decadal trends in the 
extent and sequence of early and late dry season fires across KNP suggests that global trends in 
climate (eg correlations between ENSO and annual rainfall) are the major determinants of fire 
seasonality, with one statistical model explaining 80% of the variation in the extent of late dry 
season fires. The final phase of this project will combine both spatial and temporal models in 
order to characterise and predict the seasonal occurrence of fires across the landscape.  

The availability of finer spatial resolution fire history data derived from Landsat captures 
allows previous multivariate analyses of all analogue data to be re-examined with fire 
included as a major ecological factor or component. This work is currently being undertaken 
by a consultant in collaboration with PAN-Kakadu, EWLS and NT Bush Fires Council. 
Another collaborative project underway, and involving Gundjeihmi Aboriginal Corporation, 
will attempt to align fire management on the Ranger and Jabiluka project areas with 
surrounding KNP by re-introducing traditional burning regimes. 

3.11.3 Weeds – progress to date 
The GIS mapping and monitoring of weeds on the RPA started by EWLS in 2005 has been 
continued and improved over time. Additionally, the GIS weeds database for Kakadu has 
been updated by PAN staff. Characterisation of the potential disturbance effects of weeds to 
successful revegetation on Ranger will be undertaken using GIS data from the RPA and 
surrounding Kakadu. Potential interactions between weeds and fire will be investigated 
through a collaborative project between Kakadu-PAN and eriss using all available temporal 
and spatial data.  

                                                           
7  Schodde R, Hedley AB, Mason IJ & Martensz PN 1987. Vegetation habitats, Kakadu National Park, Alligator 

Rivers Region, Northern Territory, Australia. Final report to Australian National Parks and Wildlife Service, 
CSIRO Division of Wildlife and Rangelands Research, Canberra. 
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At a weeds closure workshop held in November 2005, participants identified both perennial 
and annual mission grass (Pennisetum polystachion & P. pedicellatum, respectively) as 
possibly the greatest weeds risk to revegetation success at Ranger and possibly one of the 
most important environmental risks to rehabilitation in general. Preliminary distribution 
maps of both species of mission grass in KNP have been derived from survey and control 
information provided by Parks and ERA Ltd Ranger (Fig 3.25), and indicate that the RPA is 
currently at risk of invasion from the Magela catchment and, conversely, KNP is at risk of 
invasion from infestations on the RPA. Hence, a well coordinated control effort involving all 
stakeholders will be required. 

 

 
Figure 3.25  Map showing locations of perennial and annual mission grass (Pennisetum polystachion & 
P. pedicellatum, respectively) on the RPA and on adjacent areas of Kakadu National Park. Data were 

derived from surveys conducted by PAN rangers and ERA-EWLS staff.  
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3.12  Use of vegetation analogues to guide planning for 
rehabilitation of the Ranger mine site 

3.12.1 Background 
Characterisation of plant communities from appropriate natural analogue sites will assist in 
selection of species for revegetation of the Ranger mine landform following rehabilitation of 
the site. The characteristics of these communities also assist in developing performance 
measure targets against which the success of revegetation can be tracked by the post-
rehabilitation, vegetation monitoring programme. For the range of key vegetation 
community types that represent the spectrum of environments likely to be found across the 
rehabilitated footprint, relationships with key geomorphic features (parent material, slope, 
effective soil depth etc) need also to be identified. By identifying the key environmental 
features that are associated with particular vegetation community types, either (i) the 
conditions required to support these communities or, alternatively, (ii) the community types 
that best suit particular environmental conditions, may then be specified for the rehabilitated 
landform at Ranger. 

EWLS and eriss have collaborated on this project, combining and analysing vegetation and 
environmental data that both groups have been collecting in the Alligator Rivers Region 
since the early 1990s. 

All EWLS vegetation analogue sites studies are located on the ancient weathered 
Koolpinyah landscape surface, with differences determined by topography, depth of soil 
profile and availability of water. In particular, EWLS focused its vegetation surveys on the 
so-called ‘Georgetown analogue area’ – a relatively confined area adjacent to and south-east 
of the Ranger mine. A deliberately broad range of vegetation environments was covered by 
this work, encompassing rocky outcrops, slopes and crests, stream alluvium and poorly-
drained flats. The philosophy behind this approach was that all of these types of 
environments, in greater or smaller measure, would be present across the rehabilitated 
footprint of the Ranger operational area. 

The eriss programme also included areas adjacent to the Ranger mine (on Koolpinyah 
surface), however, the study sites were deliberately focused on low, broad ridge 
environments, perceived at the time (early 1990s) to be more similar to conditions expected 
to prevail across the bulk of the rehabilitated Ranger waste rock dumps. The eriss work also 
covered a range of hill sites elsewhere in the ARR where, again, the topography and/or 
substrates were considered to resemble likely final landform conditions (based on the 
landform design concept at that time) at Ranger. The underlying geology of these hill sites 
encompassed quartzite, sandstone and schist mineralogies.  

Work to date has involved (1) classification of analogue vegetation communities to seek 
pattern and groupings in the plant community data, (2) collection or collation of additional 
plant and environmental data for analysis, and (3) data analysis to seek relationships 
between plant,  environmental and fire history data. 
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3.12.2 Results 

Analogue vegetation classification 
Data for trees and shrubs from 38 sites have been analysed. Pattern in the plant communities 
was examined using multivariate classification techniques with the resulting dendrogram 
shown in Figure 3.26. Of the five natural groupings arising from the classification (C1–C5, 
Figure 3.26), three of the dominant groups (C1–C3) were consistent with those from existing 
classifications of the region’s vegetation units, published by Schodde et al (1987).8 The three 
groups are described as dry mixed woodland, mixed woodland and Melaleuca woodland, 
according with Schodde and co-workers’ open forest, woodland and myrtle-pandanus 
savannah vegetation units respectively – see Table 3.8. The dominant, mixed eucalypt 
communities from the Georgetown analogue sites surveyed by EWLS were represented in 
the two main classification groups (mixed eucalypt communities) identified by multivariate 
analysis of the broader regional group of sites. This indicated that the Georgetown analogue 
sites adequately described the eucalypt community types found in the region.  
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Figure 3.26  Cluster analysis (group average linkage) of combined ERISS and EWLS ‘trees and shrubs’ 

data from different ARR landforms (data log transformed density/hectare units) 

Key to site codes: 
‘E’ sites = EWLS Georgetown analogue site,  
‘R’ sites = eriss lowland Koolpinyah sites around Ranger 
‘TC’ (Tin Camp Creek) and ‘F1’ (Fisher) = schist hills 
JB, BB, BA, SP = sandstone hills 
MC = quartzite hill 

                                                           
8  Schodde R, Hedley AB, Mason IJ & Martensz PN 1987. Vegetation habitats, Kakadu National Park, Alligator 

Rivers Region, Northern Territory, Australia. Final report to Australian National Parks and Wildlife Service, 
CSIRO Division of Wildlife and Rangelands Research, Canberra. 
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The analysis described above showed that the composite dataset from eriss and EWLS 
encompassed the diversity of both plant community types and environmental conditions that 
may potentially arise in the final Ranger landform, and hence provides a good basis for 
species selection. Melaleuca woodland sites, however, were not well represented in the 
dataset that was analysed and hence in the subsequent classification – see Table 3.8. 

EWLS collaborators on this project have subsequently described ecological attributes of 
each of the three community groups using species phenology, including growth form, life 
history, time to maturity, response to fire, type of re-sprouting and deciduousness. In 
general, all three broad vegetation community types identified in Table 3.8 have similar 
attributes, ie an even mix of tree and shrub species, comprising mostly long-lived perennials 
able to re-sprout after fire. The only attribute that differed was deciduousness, with the drier 
community having a greater proportion of deciduous species. 

 

TABLE 3.8  DESCRIPTIONS OF THREE BROAD ANALOGUE COMMUNITIES AND THE 
MATCHING VEGETATION UNITS ACCORDING TO SCHODDE ET AL (1987) 

Broad vegetation 
community 

Dominant tree species Classification unit 
from this study 
(Figure 3.26) 

Vegetation units used by 
Schodde et al (1987) 

    

Dry mixed Eucalypt 
woodland 

Xanthostemon paradoxus 

Erythrophleum chlorostachys 

Corymbia foelscheana 

Eucalyptus tectifica 

C3 Open forest 

    

Mixed Eucalypt 
woodland 

Eucalyptus tetrodonta 

Xanthostemon paradoxus 

Corymbia porrecta 

Eucalyptus miniata 

C2 Woodland 

    

Melaleuca 
woodland 

Melaleuca viridiflora C1 Myrtle-Pandanus 
Savannah 

 

A plant location database of all known records of vascular plants on the Ranger project area 
has also been developed by EWLS. At least 500 species have been recorded on the lease, of 
which 140 species are shrub or tree species with the remainder being grasses, herb, sub-shrubs 
and climbers. This database will facilitate collaboration between stakeholders and inform 
revegetation planning. 

Gathering of soil and additional plant survey data 
Phase 1 of the project described above revealed two knowledge gaps: (i) additional 
vegetation plots were needed to characterise the Melaleuca community group (only three 
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plots were represented in the original survey and subsequent classification); and (ii) the need 
for a soil characterisation survey to define the range of environmentally relevant (physical 
and chemical) characteristics of the soils at all of the analogue locations.  

The soil characterisation component of this phase of the project was completed in September 
2006. Soil physical properties and in situ water infiltration rates at various profile depths 
were measured. Soil profile samples were collected for analysis of metals and nutrients. 
Additional Melaleuca community sites were also surveyed in the Georgetown analogue area 
in June 2007. These additional plant and environmental data are currently being compiled 
for data analysis.  

It is proposed that the original plant survey data be re-modelled by incorporating the new 
plant, soils and additional environmental data to provide enhanced information about the 
relationship between vegetation type and soil profile condition. These data have the potential 
to be used for both design of the surface growth medium of the landform and well as being 
used to specify target closure attributes for the landform. 

Modelling plant and environmental data 
Considerable progress has been made towards identifying the major ‘framework’ plant 
species that should (based on occurrence in the analogue areas) be used for revegetation of 
the final Ranger landform. For this analysis, an array of environmental data gathered from 
field surveys or from (desk-top) terrain analysis of digital elevation models were selected 
that were relevant to climate and water balance, local topography, parent material and soil 
morphology, as well as fire disturbance. Multivariate gradient analysis and modelling were 
applied to derive quantitative models for important framework species and highly correlated 
environmental predictors. Some major findings from this analysis include: 

� identification of several framework species useful for early establishment because of their 
broad environmental tolerances in woodland communities, or occurrence in wet areas; 

� identification of framework species associated with stabilisation of areas of higher 
erosion risk in the natural landscape, and hence likely to be suitable for use in those 
areas of the rehabilitated landform at greater risk of erosion; 

� the importance of relief, slope and curvature in determining the occurrence of plant 
community types and hence an appreciation of how the landform will need to be 
designed to facilitate establishment of the required vegetation types. 

As discussed above, these and complementary data analysis procedures will need to be re-
run to include the newly-acquired plant and environmental (soils) data. The analyses also 
need to incorporate better (finer) resolution Landsat-derived fire history information to 
ensure that the long-term ecological effect of fire as a driving variable is accounted for at the 
required scale. The results of the analyses will enable the development of a detailed 
revegetation and adaptive management plan based on: (i) accepted revegetation criteria; (ii) 
capacity to manage species presence and diversity using fire; (iii) capacity to control 
erosion; and (iv) capacity to manage weeds. 
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3.13  Seed biology research 
A collaborative project on seed biology research to optimise germination of local native 
species to support the rehabilitation of the Ranger mine site is being conducted by Charles 
Darwin University, eriss, ERA, Kakadu Native Plant Supplies (KNPS), EWLS, Greening 
Australia and Top End Seeds. 

Following decommissioning of Ranger mine, ERA is intending to revegetate the site using a 
range of local native species. Large numbers of plants spanning a range of species will be 
needed. For this to be a viable strategy, effective techniques will be required to germinate 
the seeds – whether for direct seeding or for propagation of tube stock. KNPS is producing 
tube stock for current rehabilitation areas using nursery facilities in Jabiru. Seeds are being 
collected from the local area to produce native plants that are adapted to local conditions. 
KNPS is also identifying species that are difficult to germinate in its nursery operations. 

Australian native plant species tend to have seed dormancy mechanisms that prevent or 
delay germination except in response to specific cues, and hence have poor germination 
rates from seeds unless specific seed treatments are applied. Very little information is known 
about the seed biology of the local NT species including how to optimise viability of seeds 
during collection, how to store the seeds, or how to overcome dormancy mechanism and 
germinate the seeds in nursery culture. Tropical flora species are likely to differ from other 
Australian flora in their seed biology responses to environmental cues. Therefore, although 
studies conducted in southern Australian areas can be used as a guide, for most NT species 
the results obtained for similar southern species are unlikely to be directly applicable.  

Seed collection, viability, germination, dormancy and storage are being investigated for 
50 species that occur on the Ranger project area that have been identified as potentially 
important for rehabilitation of the Ranger mine site (see ‘Use of vegetation analogues’ in 
section 3.12). The project aims to develop protocols for longer-term storage of seed and for 
effective germination. 

3.13.1 Approach 
Seeds for research are being supplied by KNPS, Top End Seeds and Greening Australia.  
Most seed lots have been obtained from KNPS, but factors such as unusual rainfall patterns 
and cyclones have prevented KNPS from supplying seeds during some seasons and alternate 
suppliers have been required.   

Since seed responses are highly susceptible to variation in temperature and moisture 
conditions, controlled conditions in laboratory incubators are necessary to standardise the 
many factors impacting on seed germination. Testing is based on the International Seed 
Testing Association guidelines and methodologies, with modifications to enable fewer seeds 
to be utilised. The methodologies used by the Australian Millennium Seed Bank (MSB) 
Projects and other published studies are also being used as a guide so that results can be 
compared with those groups and so that the results obtained by MSB projects can be used as 
a guide when choosing treatments. 
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Factors being tested include seed viability following collection, the types of dormancy 
mechanism(s) present, effective treatments to overcome dormancy and seed longevity under 
various storage conditions. 

3.13.2 Progress to date 
A pilot investigation of the viability, seed coat permeability and germination of three native 
grass species, Heteropogon triticeus, Cymbopogon sp and Dichanthium fecundum, was 
carried out prior to the start of the project. Removal of the covering structures (glumes, 
palea, and lemma) of the seeds increased germination of the Cymbopogon sp and 
Heteropogon triticeus seeds from approximately 50% to 90% and 85% respectively. 
Removal of the covering structures from the caryopsis did not affect the germination level of 
the Dichanthium fecundum which was approximately 85%. 

The main seed biology project commenced on 3 July 2006. A meeting was held at Jabiru 
with ERA, eriss, EWLS, KNPS and project staff. Fifty priority species were chosen based 
on their abundance in the analogue sites (data provided by EWLS) and their difficulty in 
propagation (information provided by KNPS). Species were chosen that tended to be 
perennial and were likely to minimise fire risk when established on the rehabilitation areas. 

 

 
Figure 3.27  Application of treatments to seeds to 
determine dormancy mechanisms that limit germination. 
Once the dormancy mechanism is identified then 
alternate treatments are identified that can be applied to 
batches of seeds by Kakadu Native Plant Suppliers 
(photo: Julie Crawford). 

 

 
Figure 3.28  Two common fruit eating birds, 
(Figbird and Pied Imperial Pigeon) used to 
assess the effects of bird consumption on 
seed germination of two local Ficus species 
(photos: Richard Noske) 
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A seminar and report on the viability, germination and dormancy mechanisms present in 
eleven species were provided to project sponsors on 23 February 2007. The species in the 
report included Alloteropsis semialata, Brachychiton diversifolius, Buchanania obovata, 
Denhamia obscura, Livistona humilis, Owenia vernicosa, Persoonia falcata, Tephrosia 
rosea, Terminalia carpentariae, Terminalia ferdinandiana and Verticordia cunninghamii. 
Test procedures have been developed for these species and initial viability, germination and 
dormancy testing has been conducted. 

The research work will continue to test new species and new seed lots of existing species. 
Considerable literature has been collected on the taxa (although often on southern species of 
the genera in the priority list) and this will be collated in a project report to be produced in 
August 2007. 

In addition to the above, a student research project supported by eriss and supervised by staff 
from CDU is investigating how frugivorous (fruit eating) birds affect seed germination of local 
Ficus species. Ficus or figs are a keystone resource for frugivorous animals in tropical regions 
worldwide, and are thus potentially useful in rehabilitation programmes for both attracting 
birds that will disperse more seeds into a site and as a food resource for fauna. 

The frugivory project involved feeding captive figbirds (Sphecotheres viridis) and Pied 
Imperial Pigeons (Ducula bicolour) with seeds of two Ficus species (F. virens Aiton and 
F. benjamina L) to determine if seed passage through frugivore digestive tracts results in 
higher seed germination success than untreated (control) seeds. Seed retention time was 
recorded to determine the likely dispersal distance of consumed seeds. Seeds were also 
treated with concentrated sulfuric acid (H2SO4) to ascertain if artificial procedures could 
mimic the action of gut passage on seeds. The experimental work for this project has just 
been completed and the results will be documented in the next Annual Report. 

3.14  Tropical Rivers Inventory and Assessment Project 
(TRIAP) 

3.14.1 Background 
The Tropical Rivers Inventory and Assessment Project (TRIAP) is administered by Land 
and Water Australia’s Tropical Rivers Programme, and managed by eriss. The project is 
being done in collaboration with researchers from James Cook University and the University 
of Western Australia. TRIAP commenced in late 2004 with the objective of establishing an 
information base for assessing change, undertaking ecological risk assessments of major 
pressures, supporting local and indigenous management, and strengthening holistic 
approaches for managing tropical rivers and their associated wetlands. 

The project is examining 51 catchments across northern Australia (from Broome in the west 
to the western tip of Cape York), covering some 1 192 000 km2 (Figure 3.29). There are 
three focus catchments (identified by dark shading in Figure 3.29), representing each State 
or Territory within the study region, that are being assessed in more detail. These are the 
Fitzroy River in Western Australia, the Daly River in the Northern Territory and the Flinders 
River in Queensland.  
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Figure 3.29  Location of Tropical Rivers Inventory and Assessment Project 

The outcomes of this project, due for completion in 2007–08, will inform and support 
holistic approaches for management of tropical rivers and wetlands by the various 
stakeholder groups in the region. The datasets and methodologies developed during the 
project will be formally transferred and integrated into the research programme of the 
recently established Tropical Rivers and Coastal Knowledge (TRaCK) hub established by 
the Commonwealth Environmental Research Facilities (CERF) program. 

Summaries of progress on two of TRIAP’s three sub-projects (sub-project 1 – Inventory and 
mapping, and sub-project 2 – Risk assessments) are provided below.  

3.14.2 Sub-project 1: Inventory of the biological, chemical  
and physical features of aquatic ecosystems 

The main objective of sub-project 1 is to develop a multiple-scale inventory of the habitats 
and biota of the rivers and floodplains within the area defined by LWA’s Tropical Rivers 
funding programme. The datasets collated for the project were created using a consistent and 
recognised datum and projection, and the metadata records have been  created and compiled 
to national and international standards. In many cases this has required a substantial amount 
of work to bring the originally supplied dataset up to the required common standard required 
for the final project database. 

Major activities undertaken through 2006–07 are listed in Table 3.9. These included (i) the 
submission to LWA of an initial Geographic Information System (GIS) containing inventory 
datasets; (ii) completion of river classifications including geomorphic, floral and 
hydrological classifications; and (iii) commencement of work on developing an ecological 
typology for tropical rivers. 
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TABLE 3.9  MAJOR ACTIVITIES OF SUB-PROJECT 1 

Compile initial database  
of inventory datasets 

An initial database of datasets which have been compiled, cleaned 
checked in ESRI ArcGIS format (including the creation/ updating of 
metadata as required), up to June 2006, was sent to Land and 
Water Australia on DVD. 

  

Completion of river 
classifications 

Geomorphic and floral classifications were completed at 
continental and focus-catchment scales. A preliminary hydrological 
classification was completed at the focus catchment scale. Where 
relevant, these classifications were used to search for patterns in 
the distributions of various faunal groups associated with the rivers 
of northern Australia. A review of estuarine classification systems 
and issues was also completed. 

  

Collection of data to 
complement/supplement 
existing datasets 

Low level data collection and compilation continued, to compliment 
datasets already collected for sub-project 1, and to supplement 
additional datasets acquired for sub-project 2. 

  

Development of ecological 
typology 

Modelling and analysis of inventory datasets commenced in 
January 2007. 

 

3.14.3 Sub-project 2: Assessment of the major pressures on aquatic 
ecosystems 

The objective of sub-project 2 is to develop a risk assessment framework applicable to both 
the broad northern tropical rivers region (TRIAP area) and the more detailed catchment 
scale. The broad northern Australia overview of the major pressures and threats on tropical 
Australia’s aquatic ecosystems is based on data gathered during this sub-project and sub-
project 1. The main aim of this component is to identify and describe the key threats, and 
their relative risks, to aquatic ecosystems. This was achieved at a comparatively coarse level, 
using a catchment scale Relative Risk Model (RRM) approach first described by Landis and 
Wiegers (1997).9 Major activities undertaken through 2006–07 are listed in Table 3.10. 

A hierarchical and tiered approach has been adopted for the risk assessments, with analyses 
at increasing levels of detail/quantification at smaller spatial scales. This is depicted in 
Figure 3.30. Level 1 represents the initial step in the problem formulation/hazard 
identification phase of ecological risk assessment. The aim of this phase was to identify and 
describe: (i) the key assets (mostly ecological, but capturing a number of overlapping values 
of socio-cultural and economic importance) and threats to the aquatic ecosystems at the 
study area and focus catchment scale; and (ii) the interactions between the ecological assets 
and threats (ie an initial matrix/description of how the threats might impact on the assets and 
also how the threats themselves might affect each other). 

                                                           
9  Landis WG & Wiegers JA 1997. Design considerations and a suggested approach for regional and comparative 

ecological risk assessment. Human and Ecological Risk Assessment 3, 287–297. 
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TABLE 3.10  MAJOR ACTIVITIES OF SUB-PROJECT 2 

Compile new GIS layers/ 
datasets & maintain 
metadata 

Where necessary, spatial data for key assets and threats were acquired 
or requested through the relevant State, Territory or Commonwealth 
agencies. This activity was advanced for the Daly River and in ongoing 
discussions with CALM and WWF for the Fitzroy River. Due to time 
constraints, little attention was paid to the Flinders River. 

Conceptual models 
developed 

Draft conceptual models were developed for the Fitzroy catchment and a 
conceptual model for land clearing was completed for the Daly River. A 
conceptual model was developed with stakeholders for the Flinders 
catchment, however, this was of limited use in this project as it focused 
on socio-economic aspects. 

Collection of data to 
complement/supplement  
existing datasets 

Data collection and compilation were continued to compliment datasets 
already collected for sub-project 1, and to supplement additional 
datasets acquired for sub-project 2. 

Semi-quantitative risk 
analyses 

The Relative Risk Model was applied to 18 risk regions within the Daly 
River catchment and 51 risk regions within the Northern Tropical Rivers 
Study Area. This needs to be finalised following acquisition of all final 
datasets. 

Quantitative risk 
analyses 

Quantitative ecological risk analyses were undertaken for floodplain and 
in-stream ecosystems of the Daly River, using magpie goose nesting 
success and barramundi catch as assessment endpoints, respectively. 
Key risks examined were wetland weeds and the potential for future 
extraction of water. Stochastic process models, Monte Carlo simulation 
and Bayesian Networks were used to assess risk in a decision making 
context. The risk of land clearing to surface water quality (via nutrients & 
sediments) was assessed also, at catchment and sub-catchment scales.  

 

Level 2 illustrated in Figure 3.30 drew on information from the Level 1 assessment and 
elsewhere, and resulted in semi-quantitative relative risk assessments of multiple 
pressures/threats to multiple ecological assets for the northern tropical rivers region and the 
Daly River catchment. The methodology (RRM) adopted includes the steps shown in 
Figure 3.31. Sensitivity testing of the model included interval analysis that allows 
incorporation of the full range of stakeholder rankings of threats and habitats in the RRM. 

The Level 3 (refer to Figure 3.30) quantitative risk assessment draws on information from 
Levels 1 and 2 and elsewhere, and focuses on the Daly River catchment. Three quantitative 
risk assessments were conducted with details provided in Table 3.11: 

� risks of water extraction and weeds on floodplain health (magpie goose nesting and 
refugia habitat; plant biodiversity); 

� risks of water extraction on in-stream health (barramundi catch and population 
abundance);  

� risks of land clearing on surface water quality (sediment and nutrients). 
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Figure 3.30  Hierarchical and tiered approach adopted by this project for conceptual model development 
and associated risk assessments. Although not part of this project, the arrows represent feedback loops 

for iteration of previous conceptual models and risk analyses, to reduce uncertainty. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.31  Flowchart of relative risk model (RRM) methodology 
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A GIS has been compiled of the data supporting the ecological risk assessment project. This 
GIS includes data at the multiple scales for features such as context data, ecological assets, 
management issues and resulting ecological risk assessment layers.  

3.14.4 Communications and stakeholder engagement 
Communication activities continued to raise awareness of TRIAP among relevant groups. 
Numerous TRIAP presentations were delivered in various national fora such as the 
Riversymposium and the Australian National Committee on Irrigation and Drainage 
(ANCID) conference. All reports, publications, presentations and relevant project 
information are available on the Internet at www.environment.gov.au/ssd/tropical-rivers/. 

Sub-project 2 team members continued to participate in monthly meetings to discuss cross-
project collaborations with other groups (Charles Darwin University; the Northern Territory 
Department of Natural Resources, Environment and the Arts; and CSIRO Northern Australia 
Irrigation Futures) working on projects relevant to tropical rivers. 

 

TABLE 3.11  SUMMARY OF KEY ECOSYSTEM ASSETS AND THREATS, AND 
ECOLOGICAL AND MEASUREMENT ENDPOINTS, USED FOR QUANTITATIVE 
ECOLOGICAL RISK ASSESSMENT OF AQUATIC ECOSYSTEMS IN THE DALY 

RIVER CATCHMENT 

Ecosystem 
asset 

Key threat Ecological assessment 
endpoint 

Ecological measurement 
endpoint 

Water extraction Magpie goose nesting 
success 

Magpie geese nest density 
(nos/km2) 

Condition of magpie goose 
nesting habitat 

Condition of magpie goose 
dry season habitat 

Nesting habitat displaced by 
wetland weeds 

Nesting habitat displaced by 
wetland weeds 

FLOODPLAIN 

Wetland weeds 

Plant biodiversity Risk probability (exposure x 
effect) 

Barramundi catch success Recreational & commercial 
barramundi catch 

Water extraction 
fishing effort 

Water extraction Sustainable barramundi 
stock 

Barramundi CPUE 
population index 

INSTREAM 

Land clearing for 
land use 

Surface water quality Modelled total sediment & 
phosphorus exports (t/y) & 
modelled DIN concentration 
(�M) 

 




