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Foreword 

The Department for Environment and Water (DEW) is responsible for the management of the State’s natural 

resources, ranging from policy leadership to on-ground delivery in consultation with government, industry and 

communities. 

High-quality science and effective monitoring provides the foundation for the successful management of our 

environment and natural resources. This is achieved through undertaking appropriate research, investigations, 

assessments, monitoring and evaluation. 

DEW’s strong partnerships with educational and research institutions, industries, government agencies, Natural 

Resources Management Boards and the community ensures that there is continual capacity building across the 

sector, and that the best skills and expertise are used to inform decision making. 
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Summary 

Pastoral grazing activities, energy industry exploration and developments, and the construction of transport 

infrastructure have the potential to impact environmental values and the ecology of the Cooper-Eromanga Basin 

region. The cost of undertaking on-ground assessments of environmental values and risks can be burdensome, 

and reliability of these assessments are influenced by seasonal conditions and observer skills. In the age of free 

and easy access to high resolution satellite data, and given the maturity of remote-sensing technologies, it is now 

possible to undertake many environmental assessments more cheaply, and with greater repeatability, than ever 

before. Remotely-sensed assessments can provide guidance for more targeted field surveys and ecological 

interpretations. 

This study provides spatial mapping of multiple environmental values, and indicators of landscape functions, 

vegetation and soil conditions, and environmental risks. This information allows rapid, routine and consistent 

assessments of the potential impact of existing or new industry activities on important ecological and cultural 

assets, and landscape functions. This spatial information has been produced at a locational accuracy of less than 

30 metres to allow more precise evaluations of risk and optimal siting of industry activities to avoid ecologically-

sensitive areas, such as wetlands, groundwater-dependent ecosystems, ecological refugia and habitats for 

threatened species. 

Spatial data and desktop tools provided by this study dramatically reduce the cost of many environmental 

assessments and monitoring activities by greatly reducing the need for on-ground surveys. These applications 

provide uniform and consistent results by eliminating biases or errors resulting from field observations influenced 

by variations in seasonal conditions or ecological knowledge of assessment staff. One of greatest benefits of this 

approach is that all industry sectors can efficiently identify from their desktops the location of important 

ecological assets and plan developments and activities in ways which minimise environmental risks and costs.  

An application of this data and remote-sensing technologies has recently been adopted for legislated assessments 

for most native vegetation clearance and offset applications in the Cooper-Eromanga Basin region. 
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1 Introduction 

1.1 Background 

The diverse landscapes of the Cooper-Eromanga Basin (CEB) region supports a rich mix of cultural and 

environmental values combined with economic wealth derived from pastoral grazing enterprises, energy industry 

developments and tourism. These activities have the potential to alter the environmental values of the region, and 

are managed by a complimentary mix of legislative, regulatory and best-management practice policies. Regulatory 

instruments and corporate management planning allow for assessments and reviews of environmental values in 

areas where industry activities already exist and processes to evaluate the potential impact of proposed new 

activities. 

Current assessments of impacts or risks typically require costly and technical on-ground surveys and examination 

of data collected (e.g. pastoral condition assessments, native vegetation clearance applications, environmental 

impact reports, statement of environmental objectives). While these on-ground assessment can provide sufficient 

information to allow credible evaluations of some impacts and risks, they can also be variable in their results due 

to seasonal influences (e.g. good seasons vs. drought conditions) or differences in observer skills and knowledge. 

Some environmental values (e.g. species composition, presence/absence of priority species) are difficult to 

determine from short-term assessments or logistic constraints (e.g. cryptic or rare species, sampling costs), and are 

often limited in geographic area to the spatial extent of the activity. Due to high natural variability of these 

environments, and limited budgets, it is often difficult to evaluate how effective sampling sites are in representing 

broader landscapes. 

Environmental values and risks at each site are strongly reliant on landscape-specific context. Differences in 

vegetation, species and soil resilience to disturbances can dramatically influence the potential impact of ongoing 

or new activities. Assessment and management planning must consider the inherent differences in these 

ecosystems to levels of impacts and risks for each activity type. While the complexity of environmental values 

across the region is infinite, it is possible to identify landscapes and vegetation types with similar attributes (e.g. 

soil-landscape units or ecotypes). 

The potential impacts and risks of activities are also evaluated against desirable states or conditions of the 

managed landscapes. These are typically measured against either absolute (e.g. species lists, total vegetation 

cover) or locally-relevant benchmark conditions (e.g. ecotype-specific preferred vegetation cover). Benchmark 

conditions can be identified from a generic understanding of landscape ecology (e.g. scientific literature), detailed 

information gathered and collated to represent local ecosystems (e.g. regional surveys), and intelligent analyses of 

remotely sensed data (e.g. satellite wetland and vegetation cover data over many years). 

In 2017, a detailed study of the Flora and fauna communities of the Cooper-Eromanga Basin (Hobbs et al. 2017) 

was completed through a joint initiative of the Department for Environment and Water (DEW), Department of the 

Premier and Cabinet (DPC) and energy industry partners. This study collated biological and environmental 

information from government and industry sources, identified gaps in existing information, conducted new 

surveys in priority landscapes, analysed relationships between flora and fauna and their environment, identified 

dominant ecosystems (i.e. vegetation and landscapes) and their associated flora and fauna species, mapped the 

distribution of ecosystems, and identified areas with highest risk of disturbance (including conservation-listed 

species under federal and state legislation). It represents a significant improvement to our understanding of 

regional biodiversity for conservation planning and natural resource management decisions, and provides an 

opportunity for improved evaluations of environmental values in the region. 
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1.2 Purpose 

Following the completion of the flora and fauna study in 2017, the DEW, DPC (now Department of Energy and 

Mining, DEM) and energy industry partners concluded that there was an opportunity to further utilise the ecotype 

mapping and ecological data, combined with new analyses of remote sensing data, to further refine assessments 

of environmental conditions and values within the Cooper-Eromanga Basin study region (i.e. -26.0 to -29.5°S, 

139.0 to 141.0°E, 76 527 km²). These new investigations would interrogate Landsat satellite data (~30 m 

resolution) to identify high-value groundwater-dependent ecosystems (GDE), assess conservation priorities, 

develop metrics to assess vegetation condition, and provide updated mapping of environmental values in the 

region. These spatial tools are intended to facilitate routine assessments of the potential impact of existing or new 

industry activities on environmental values, and to provide a desktop method to rapidly and consistently evaluate 

rangeland native vegetation clearance and offset applications or liability (i.e. significant environmental benefit, 

SEB). 

1.3 Aims and objectives 

This study aims to provide updated mapping and information on environmental values within the Cooper-

Eromanga Basin region (Figure 1.1) through the integration of ecosystem data derived from a recent flora and 

fauna study (Hobbs et al. 2017) and new analyses of high-resolution satellite data collated over the last 10 years. 

The development and delivery of better ecological data for all stakeholders in the region are founded on key 

objectives to: 

1. Identify satellite-based indicators of vegetation attributes and ecological functions 

2. Establish locally-relevant benchmarks of vegetation and soil conditions 

3. Develop repeatable methods to identify and quantify changes in vegetation and landscape conditions 

4. Identify locations where plant communities are likely to access groundwater within unconfined aquifers or 

localised subsurface water storages (i.e. groundwater-dependent ecosystems, GDE) 

5. Identify wetlands and other highly-valued ecosystems 

6. Develop metrics and spatial tools to facilitate desktop-based assessments of native vegetation clearance and 

offset applications for the Native Vegetation Council. 
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#Energy industry activities are typically found within the “central” part of the study area (i.e. 43 646 km²) 

Figure 1.1. Location of the study area (#76 527 km²) and bioregions within the Cooper-Eromanga Basin region of 

South Australia 
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2 Methodology 

2.1 Ecotype mapping and attributes 

The Flora and fauna communities of the Cooper-Eromanga Basin report (Hobbs et al. 2017) provides ecotype 

mapping of the study area (Figure 3.4). The report also provides summary information on a range of vegetation 

and wetland characteristics (e.g. species, structure, topography, soils, water persistence), and species associations 

with ecotypes (e.g. diversity, conservation-listed species). More detailed analyses of ecological values and metrics 

can be derived from this ecotype descriptive information and spatial landscape stratification, especially when 

combined with satellite imagery representing vegetation and soil health attributes. 

Structurally-diverse plant communities normally provide a greater diversity a habitat and resource values for fauna 

communities compared with simpler or single-vegetation-stratum plant communities, or barren landscapes. The 

ecotype descriptions of Hobbs et al. (2017) provide estimates of typical vegetation structural components (i.e. 

height and % cover of each vegetation stratum) for each ecotype in the region. These can be translated into 

environmental values using structural diversity metrics (e.g. Vegetation Condition Score: Vegetation stratum, Native 

Vegetation Branch 2017; e.g. presence or absence of Trees/shrubs >3 m, Shrubs 1–3 m, Low shrubs <1 m, 

Hummock grasses, Perennial tussock grasses). When presence/absence data is replaced by estimates of cover and 

height for each vegetation stratum then more refined measures of structural diversity can be calculated. 

The height, structure and cover of vegetation is strongly correlated to plant biomass and carbon sequestration 

values, and age of vegetation (Hobbs et al. 2013, 2016). For each ecotype, the average plant volume (i.e. mean 

cover x nominal height; see Hobbs et al. 2017) was calculated for each perennial life form class (i.e. trees, shrubs, 

perennial grasses) and summed across life form classes with each ecotype to estimate the total volume of 

perennial vegetation. Reliable conversion factors do not yet exist to transform arid vegetation plant volume values 

into estimates of carbon stocks (t CO₂-e/ha). However, the volume estimates provide a relative measure of above-

ground biomass, carbon stocks, and likely time for each ecotype to reach structural maturity.  

Conservation significance values for each ecotype can be evaluated from simple metrics of species richness, 

richness of priority species (i.e. conservation-listed taxa) or further refined by weighting the proportions of priority 

species in each conservation status class (e.g. National [AUS] Critical endangered [CR], Endangered [EN], 

Vulnerable [VU] or State [SA] Endangered [E], Vulnerable [V], Rare [R]). The South Australian Native Vegetation 

Council (NVC) currently use conservation status class weightings in assessments of conservation significance 

scores (Native Vegetation Branch 2017; AUS CE = 20x, AUS EN = 20x, AUS VU = 10x, SA E = 5x, SA V = 2.5x, 

SA R = 1x). The NVC also recognizes Threatened Ecological Communities (TEC) under federal legislation and state 

provisional lists and provides weightings to TEC status classes (i.e. AUS CE = 0.3x, AUS EN = 0.3x, AUS VU = 0.2x, 

SA E = 0.15x, SA V = 0.1x, SA R = 0.05x). TEC community descriptions were cross-checked with ecotype 

descriptions to match, partially match or exclude TEC status values for each ecotype. 

2.2 Landsat satellite cover data 

High resolution (~30 m) Landsat TM satellites have been operational since 1986 and have routinely captured data 

(i.e. 16 day return cycle) that can be used to quantify a variety of landscape attributes (e.g. vegetation cover, soil 

cover, water cover). Changes in these attributes over time can be used to quantify the persistence of water and 

plant growth, or to provide surrogates for ecosystem functions and landscape conditions. Variations in attributes 

spatially can help identify landscape patterns of vegetation types, water redistribution, primary productivity, 

grazing intensity and human activities. 
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2.2.1 Water observations from space (WOfS) 

The occurrence of water-covered landscapes is readily identified by sensors on Landsat TM satellites. Geoscience 

Australia (2015) has collated all imagery between 1987–2015, and calculated the percent of time any 30 m cell has 

water covering it. While the return frequency of Landsat means that some short-term flooding events are not 

captured in this data, it does identify persistence or frequently water-covered areas. The WOfS data is useful for 

floodplain and waterbody mapping, and the identification of surface water dependent ecosystems. 

2.2.2 Vegetation, soil cover and primary productivity 

A variety of vegetation and soil properties can be detected from Landsat TM data using combinations of spectral 

bands within the satellite. Normalised Difference Vegetation Index (NDVI, using Red and Near-infrared bands), 

and its enhanced versions, are the most commonly used measures of vegetation cover. NDVI is a powerful and 

widely-used metric for estimating primary productivity and vegetation cover, with some limitations of separating 

photosynthetic vegetation from dry vegetation and soil colour-related noise in signals. Over recent years 

improved vegetation indices have emerged that have greater power to differentiate between green and dry 

vegetation, and better recognition of bare soils. 

The Fractional Cover Index (FCI) method (Guerschman et al. 2012) can be used to identify the proportion of an 

area with photosynthetically-active vegetation (PV, “green”), non-photosynthetically-active vegetation (NPV, “dry”) 

and bare soils (BS, “bare”). The Guerschman FCI algorithms have been applied to seasonal compilations (i.e. 

summer, autumn, winter, spring) of the Landsat data archive from 1986 onwards (Terrestrial Ecosystem Research 

Network, TERN AusCover 2018). Landsat seasonal fractional cover data used in this study were obtained through 

TERN AusCover archive (http://auscover.org.au/purl/landsat-seasonal-fractional-cover) for the last 10 years of 

records (2008–2017). This period of time was chosen to allow for the greatest contrasts of vegetation cover from 

the period of the Millennium drought (2001–2009), followed by flooding rains in 2010, and more typical rainfall 

conditions in later years (2011–2017). 

For every 30 m gridcell across the study area the mean, minimum and maximum values of each FCI type (i.e. 

green, dry, bare) were calculated across seasons for the period. A subset these statistics and derivatives were 

identified to represent a variety of vegetation and soil conditions: 

 Mean green vegetation cover (PVMean) = perennial vegetation cover (typical) 

 Minimum green vegetation cover (PVMinimum) = perennial vegetation cover (drought conditions) 

 Maximum green vegetation cover (PVMaximum) = maximum primary productivity, perennial + annual plants 

(best conditions) 

 Ephemeral growth (EGMaximum) = PVMaximum - PVMean, maximum primary productivity of annual plants (best 

conditions) 

 Mean dry vegetation cover (NPVMean) = non-photosynthetically-active vegetation cover (typical) 

 Mean total vegetation cover (Total CoverMean) = PVMean + NPVMean, total above-ground plant biomass 

cover (typical) 

 Mean bare soil (BSMean) = 100 - Total CoverMean, exposed soils (typical) 

Spatial estimates of perennial vegetation biomass volumes for each ecotype have been modelled using regression 

analyses between observed volumes of perennial plant biomass at 1390 vegetation survey sites (Hobbs et al. 2017) 

and Landsat estimates of perennial vegetation cover (PVMean). 

http://auscover.org.au/purl/landsat-seasonal-fractional-cover
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2.3 Wetlands and groundwater-dependent ecosystems (GDE) 

Water observations from space (WOfS) data readily identifies wetlands with a greater persistence of surface water.  

Other wetland environments with short-duration inundations (such as intermittent floodplains or drainage lines 

that are not evident from WOfS data) may be identified from topographic mapping of drainage lines and 

correlations with vegetation types containing species indicative of flooding or access to additional water supplies 

(e.g. River Red Gum, Coolibah, Lignum). Ecotype mapping of Hobbs et al. (2017) provides vegetation descriptions 

that can be used to identify locations likely to contain wetlands based presence and typical cover of wetland 

indicator species. The Landsat FCI Mean green vegetation cover (PVMean) data can also provide evidence of higher 

transpiration rates (i.e. photosynthetic activity) than surrounding dryland landscapes, suggesting these higher 

transpiration sites must have received additional water supplies from surface or sub-surface flows. 

The national atlas of groundwater-dependent ecosystems (GDE; Bioregional Assessment Programme 2016, BOM 

2017; http://www.bom.gov.au/water/groundwater/gde/) contains information about three types of ecosystems:  

1. Aquatic ecosystems that rely on the surface expression of groundwater – this includes surface water 

ecosystems which may have a groundwater component, such as rivers, wetlands and springs. 

2. Terrestrial ecosystems that rely on the subsurface presence of groundwater – this includes all vegetation 

ecosystems. 

3. Subterranean ecosystems – this includes cave and aquifer ecosystems (not applicable for CEB region). 

The national atlas has been built using a variety of data sources. The predominant data source is state-based 

vegetation mapping polygons and their interpreted reliance on the groundwater. Mound spring GDEs (i.e. reliant 

on surface expressions of the Great Artesian Basin) have been a focus of historic mapping and should be 

considered reliable source (with very few existing in the study area). Other terrestrial GDEs are more difficult to 

identify as they often use a hybrid of water sources, some of which may be shorter-duration stores of moisture 

(e.g. perched water tables, dune seepages, gravel beds, soil moisture) that may or may not be connected to known 

to shallow unconfined aquifers. Further evidence of reliance of water inflows has been estimated by remotely-

sensed estimates of variations in transpiration rates, but these do not readily differentiate between short duration 

water stores and persistent aquifers.  

The vegetation mapping of the current national GDE Atlas in the Cooper-Eromanga Basin region is both 

incomplete and outdated as recent vegetation mapping (Hobbs et al. 2017) has not yet been incorporated in the 

atlas. The recent vegetation mapping of Hobbs et al. (2017) should be used as a first indicator of potential 

wetlands or GDEs, supplemented by Landsat FCI mean green vegetation cover (PVMean) data, and prioritised by 

minimum green vegetation cover (PVMinimum) data. 

In this study we have prioritised wetlands and GDEs, using WOfS data for most persistent wetlands, and minimum 

green vegetation cover (PVMinimum) during drought conditions for terrestrial GDEs with the strongest reliance on 

shallow unconfined aquifers or large subsurface moisture stores. 

2.4 Vegetation condition and landscape responsiveness 

Vegetation cover, structure, primary productivity and plant biomass are useful indicators of vegetation or 

ecological conditions. Any assessment of vegetation condition is only useful when desirable states or benchmark 

conditions can be readily identified. While some of these benchmarks may be absolute or simplistic (e.g. no 

persistent bare soil, ecotype specific preferred level of vegetation cover) other benchmarks can be dynamic in time 

or space. We have chosen Landsat vegetation and soil cover data from the last 10 years as our baseline from 

which to identify benchmarks relevant to recent climatic conditions, vegetation community states and 

management activities.  

Typically, the ecologically desirable state or condition are considered to be those that are as close to the natural 

systems as possible (i.e. without vegetation loss to livestock/feral grazers or cleared by industry activities). This 

http://www.bom.gov.au/water/groundwater/gde/
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generalised concept of a “desirable” natural environment will typically service the majority of native species , 

habitat and conservation values, but may be less desirable for a single species or a particular conservation priority. 

If evidence can be provided of the preferred level of vegetation cover or other vegetation attributes that are 

desirable for an individual species or conservation priority then spatial analyses of environmental values can 

incorporate this supplementary information. 

In landscapes with similar environmental conditions of climate, topography, soil, water availability and undisturbed 

native vegetation we can assume that vegetation and soil conditions are either relatively uniform or within a 

natural range of variability. Within a local region (say 10 km radius) and landscape unit (i.e. similar natural 

environmental conditions or ecotype) if we observe variations outside of the natural range we use this information 

to identify likely impacts of human-induced disturbances (e.g. livestock grazing, vegetation clearance, erosion, 

fire), changes in soil health (e.g. salinity, water-logging) or natural disturbances to vegetation (e.g. fire by lightning 

strikes).  In some disturbed landscapes, environmental conditions may be significantly altered over very large areas 

(e.g. prolonged high intensity livestock grazing over large areas, wildfires). In these cases, quantification of the 

preferred natural states may not be possible, and it will be necessary to identify the condition of the “best on 

offer” with the region and use this information to redefine locally-relevant benchmark conditions. 

To address this issue of natural and semi-natural benchmark conditions we have applied a spatially-dynamic 

benchmarking technique for two Landsat-based measures of vegetation condition (i.e. mean total vegetation 

cover [Total CoverMean], maximum green vegetation cover [PVMaximum]). Total cover (~biomass “condition”) and 

maximum green cover (~landscape “responsiveness”) data were analysed using a moving window method where 

the benchmark conditions for each 30 m site (i.e. gridcell) is defined by top 10% of records for each cover type 

and ecotype within a 10 km radius. The top 10% benchmark cap for every 30 m gridcell is identified using mean 

and standard deviation (i.e. standard deviation [SD] is used to identify sample deciles) using the formula: 

Benchmark Cover10 km radius = CoverMean at 10 km radius + ( CoverSD at 10 km radius x 1.281552 ) 

Where the maximum calculated value is constrained to 100% for skewed distributions. 

The relative cover index for each cover type (i.e. “Total cover” or “Maximum green cover”) is based on the formula: 

Relative cover index = CoverSite / Benchmark Cover10 km radius 

The relative cover indices are capped at a value of 1 for each cover type (i.e. “Total cover” or “Maximum green 

cover”). 

This approach is designed to evaluate the relative condition of potentially degraded sites within landscape and 

ecotype-specific desirable conditions. Low relative total cover index values (~”condition”) represent sites that have 

been heavily utilized by livestock grazing, cleared of native vegetation or have reduced soil fertility. Low relative 

maximum green cover index values (~”responsiveness”) typically represent landscapes with damaged soils (i.e. 

erosion, salinity, loss of soil seedbank). Conversely, sites which have cover index values higher than top 10% of 

records are deemed to be in very good condition. 

2.5 Landuse and impacts 

The main landuses within the Cooper-Eromanga Basin region are pastoral grazing of livestock, energy industry 

exploration and development, conservation within national parks and reserves, and tourism. The impacts of these 

landuses can vary spatially and temporally depending on the type of activity and climatic conditions. In many 

cases these activities are not exclusive to individual parcels of land. Some conservation areas (i.e. Regional 

Reserves) also permit pastoralism, energy industry activities and tourism, resulting in some areas experiencing 

compounded impacts. Energy industry activities predominantly occur on pastoral leases with a mix of some more 

persistent impacts (e.g. development roads, well pads, production plants) and many less persistent impacts (e.g. 

exploration tracks, pipelines, road “borrow” pits, co-produced water). Energy industry activities, although 

widespread, typically occupy only a small proportion of the landscape but often require the clearance of some 
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native vegetation and disturbance of soils. Tourism impacts are typically light upon the environment, but can be 

moderately intense at some very preferred destinations (e.g. waterholes, campgrounds).  

The impacts of pastoral grazing are highly variable on vegetation structure, species composition and soil 

conditions. These impacts tend to be greatest near “pastoral waterpoints”, such as permanent and near-

permanent natural waterholes, or artificial waters (i.e. bores, tanks, troughs, dams). Impacts tend to diminish with 

distance from these waterpoints, constraints to livestock movement (e.g. slopes, hills) or be prevented by fences or 

very steep slopes/cliffs. Grazing intensity and livestock movement are also strongly influenced by their preferences 

for vegetation types containing highly palatable plant species, and managed stocking rates. 

Existing pastoral infrastructure waterpoint data (i.e. bores, dams, tanks, troughs, waterholes) and near permanent 

waterholes (>50% of time) identified using Water Observations from Space (WOfS) satellite data were compiled by 

Hobbs et al. (2015) to provide an updated “pastoral waters” coverage across all South Australian pastoral lands. 

Potential livestock movements and intensity estimates were calculated using distance from pastoral waters, 

topographic slope-based modifiers to livestock movement energy activity costs, and fence line barriers. Livestock 

movement energy cost distances (i.e. grazing gradients) from pastoral waters values (i.e. metres, flat surface 

equivalent, m-fse) were mapped across the region, and capped at maximum 32 km for areas very remote from 

waters or protected by fencing. These estimates of potential grazing gradient impacts on vegetation or biological 

communities permits comparisons between sites under different level of grazing intensity, and allow the 

identification of sites that are likely to exist in a more natural state (James et al. 1999, Landsberg et al. 1999). 

2.6 NVC Rangelands desktop assessment tool (DAT) application 

The Native Vegetation Council (NVC) has used a ground-based method to calculate Significant Environmental 

Benefits (SEB) values for clearance and offset applications (i.e. Rangelands Assessment Manual [RAM] and 

Scoresheet, Native Vegetation Branch 2017). The current NVC RAM SEB values are calculated using a Microsoft 

Excel Scoresheet using field observations of Vegetation Condition Scores (VCS) multiplied by a Landscape Context 

Score (LCS) factor and a Conservation Significance Score (CSS) factor. 

The RAM Scoresheet is based on assessments of the following variables: 

Landscape Context Scores (block factor) 

 Number of landform features within block (i.e. topographic diversity) 

 Size of the block (hectares) 

 % native vegetation protected in IBRA subregion (i.e. regional conservation areas) 

 Wetland or riparian habitat present (i.e. presence, persistence of water) 

Vegetation Condition Scores (points) 

 Biotic disturbance indicators (i.e. trees, shrubs, palatability, understorey, litter) 

 Physical disturbance indicators (i.e. bare soils, erosion) 

 Vegetation stratum (i.e. tall trees/shrubs, shrubs, low shrubs, perennial grasses)  

 Introduced plant species (i.e. declared species, introduced species density) 

 Vegetation utilisation (i.e. proportion of plants eaten) 

Conservation Significance Score (conservation factor) 

 Threatened ecological community or ecosystem (i.e. National [AUS] EPBC Act, SA provisional listing)  

 Threatened plant species present (i.e. National [AUS] EPBC Act, SA NPWS Act) 
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 Potential habitat for threatened animal species (i.e. National [AUS] EPBC Act, SA NPWS Act) 

Each individual metric used in NVC RAM SEB assessments were reviewed to determine if equivalent information 

could be derived from recent ecological research in the region (i.e. Flora and fauna communities of the Cooper-

Eromanga Basin study, Hobbs et al. 2017), digital elevation models (DEM), and remotely-sensed information on 

vegetation/soil/water cover and dynamics (e.g. Landsat Fractional Cover Index [FCI] & Water Observations from 

Space [WOfS]). 
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3 Results 

3.1 Landscapes and vegetation types 

The topography, soils and water-redistribution patterns (Figure 3.1, Figure 3.2, Figure 3.3) of the Cooper-

Eromanga Basin region have a strong influence on composition and distribution of native vegetation communities 

(Hobbs et al. 2017, Figure 3.4). A summary of the main vegetation and landscape types (i.e. ecotypes), their 

distribution and vegetation structure are presented in Figure 3.4 and Table 3.1. More detailed descriptions and 

mapping are provided in the report Flora and fauna communities of the Cooper-Eromanga Basin (Hobbs et al. 

2017, https://data.environment.sa.gov.au/Content/Publications/DEWNR-TR-2017-23.pdf). Online access to 

ecosystem mapping are available via the South Australian Resources Industry Gateway (SARIG, 

https://map.sarig.sa.gov.au) and NatureMaps (https://data.environment.sa.gov.au/NatureMaps).  

Ecotype mapping and classifications have been used to stratify analyses and assist in the quantification of many 

environmental values across the Cooper-Eromanga Basin study region (-26.0 to -29.5°S, 139.0 to 141.0°E, 

76 527 km²). Energy industry activities are typically found within the “central” part of the study area (i.e. 

43 646 km², Figure 1.1). 

3.2 Conservation priorities 

The ecotypes identified by the Flora and fauna communities of the Cooper-Eromanga Basin report (Hobbs et al. 

2017) were reviewed to determine their association with threatened ecological communities listed under national 

(AUS) or state (SA) government legislation or policies (i.e.  Environment Protection and Biodiversity Conservation 

[EPBC] Act 1999; Provisional list of threatened ecosystems, Native Vegetation Branch 2017). 

Threatened ecological communities that exist within the Cooper-Eromanga Basin (CEB) region [and their 

association with ecotypes, Table 3.3] include: 

AUS Critically Endangered 

Nil in CEB region. 

AUS Endangered 

The community of native species dependent on natural discharge of groundwater from the Great Artesian Basin (e.g. 

mound springs). Existing mapping of these features are available from national GDE Atlas and Nature Maps. Very 

infrequent within the CEB region (see Figure 3.8). 

SA Endangered 

Freshwater wetlands [match to Ecotypes 10, 11, 12, 14, 18, 19, 29, partial 17] 

SA Vulnerable 

Acacia aneura Low Woodland on sand plains [partial match to Ecotypes 08, 22] 

SA Rare 

Acacia cambagei Low Open Woodland over Typhonium aff. alismifolium and Nicotiana truncata lining arid 

watercourses on gypseous plains [partial match to Ecotype 09] 

The Flora and fauna communities of the Cooper-Eromanga Basin report (Hobbs et al. 2017) provides detailed 

information on flora and fauna species associated with each ecotype. Summaries and maps of species richness, 

richness of priority species within each conservation status class (i.e. National [AUS] Critical endangered [CR], 

Endangered [EN], Vulnerable [VU] or State [SA] Endangered [E], Vulnerable [V], Rare [R]) are provided in Table 3.2, 

Figure 3.5, Figure 3.6 and Table 3.3. 

https://data.environment.sa.gov.au/Content/Publications/DEWNR-TR-2017-23.pdf
https://map.sarig.sa.gov.au/
https://data.environment.sa.gov.au/NatureMaps
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Figure 3.1. Major landform classes of the Cooper-Eromanga Basin region of South Australia 
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Figure 3.2. Soil types of the Cooper-Eromanga Basin region of South Australia 
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Figure 3.3. Surface-water redistribution patterns of the Cooper-Eromanga Basin region of South Australia 
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Figure 3.4. Main vegetation and landscape types (i.e. ecotypes) of the Cooper-Eromanga Basin region of South 

Australia 
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Table 3.1. Vegetation structure of ecotypes within the Cooper-Eromanga Basin region of South Australia 

Colours represent ecotype classification levels and groups. #Study area = 76 527 km² (-26.0 to -29.5°S, 139.0 to 141.0°E). 

Ecotype     Life form group by cover (%) 

ID 

Class. 

levels  

1  2  3  4 Name Vegetation formation 

Study 

area# 

(%) 

No. of 

survey 

sites 

Trees/ 

tall 

shrubs 

Low 

shrubs 

Grass/ 

sedges Forbs 

1.  Mitchell-grass, Bindyi, Bluebush/Fissure-

plant clay loam plains or floodplains 

low chenopod shrubland 5.22 87 2.6 42.5 27.5 32.1 

2.  Bladder Saltbush, Mitchell-grass, Bindyi 

clay loam slopes 

low chenopod shrubland 0.76 25 1.5 48.6 27.7 13.4 

3.  Mitchell-grass, Bindyi, Plover-daisy clay 

plains 

low chenopod shrubland <0.01 56 3.3 39.3 20.7 19.0 

4.  Bindyi, Mitchell-grass, Desert Glasswort 

clay undulating hills 

low chenopod shrubland 2.56 34 0.5 45.0 15.7 33.6 

5.  Desert Senna, Spiny Saltbush clay plains or 

loam dunes 

mid open shrubland 0.08 44 20.0 26.5 21.0 13.6 

6.  Black Bluebush, Low Bluebush, Bindyi clay 

slopes 

low open chenopod 

shrubland 

0.10 61 4.4 39.2 10.6 5.0 

7.  Bindyi, Buckbush, Bottle-washers sandy 

slopes or dunes 

low chenopod shrubland 3.28 52 6.7 51.2 46.8 33.2 

8.  Desert Senna over Three-awn/Wire-grass, 

Bindyi loam slopes 

mid open shrubland 5.77 26 9.8 39.6 37.0 35.9 

9.  Red Mulga over Bindyi, Three-awn/Wire-

grass clay slopes 

low woodland 0.77 40 25.2 28.6 17.8 22.6 

10.  Coolibah over Lignum, Bindyi clay loam 

plains or floodplains 

low woodland 1.90 60 31.6 27.4 12.2 17.6 

11.  Lignum, Golden Goosefoot over Nardoo 

clay plains 

mid open shrubland 1.74 32 20.6 13.4 4.6 17.2 

12.  Coolibah over Lignum, Germander clay 

loam plains 

low woodland 1.45 65 35.9 22.1 10.1 30.1 

13.  Bindyi, Goat-head Bindyi, Bristly Love-

grass clay loam plains or floodplains 

low open chenopod 

shrubland 

3.47 37 8.3 40.0 28.6 42.8 

14.  Lignum, Old-man Saltbush, Golden 

Goosefoot clay-loam slopes or floodplains 

mid sparse shrubland 8.03 69 10.1 29.0 10.5 21.4 

15.  Bristly Love-grass, Goat-head Bindyi, 

Bindyi dunefield swales 

low open chenopod 

shrubland 

3.14 25 5.6 26.9 29.5 10.4 

16.  Nitre-bush, Twinleaf loam slopes low open shrubland 4.17 16 4.5 16.5 3.3 32.9 

17.  Bare or rarely Cane-grass, Nitre Goosefoot 

loamy slopes, salt lakes or floodplains 

low isolated shrubs 1.00 33 6.2 8.1 6.5 0.3 

18.  Ray Grass/Couch, Scurf-pea, Desert 

Nightshade clay loam plains 

low open shrubland 0.84 36 1.7 16.0 21.7 22.8 

19.  Coolibah over Flat-sedge, Ray Grass/Couch 

loam plains 

low woodland 0.72 23 20.2 11.4 36.0 39.0 

20.  Bindyi, Annual Saltbush, Samphire clay 

plains or floodplains 

low open chenopod 

shrubland 

5.48 73 2.7 24.7 9.3 10.1 

21.  Mitchell-grass clay slopes low open chenopod 

shrubland 

7.61 70 1.9 20.1 13.5 5.6 

22.  Black Oak over Bindyi sandy slopes low open woodland <0.01 42 11.4 9.8 12.0 16.7 

23.  Bindyi, Low Bluebush, Bottle-washers 

loamy slopes or plains 

low open chenopod 

shrubland 

0.01 51 1.3 23.0 12.6 25.8 

24.  Sandhill Cane-grass, Three-awn/Wire-

grass, Hard Spinifex dunefields 

low open shrubland 11.52 69 6.8 20.9 19.3 15.1 

25.  Bindyi, Three-awn/Wire-grass sandy slopes low open chenopod 

shrubland 

9.09 89 5.4 16.0 15.8 2.8 

26.  Umbrella Bush, Sandhill Cane-grass 

dunefields 

mid sparse shrubland 13.12 97 7.5 8.5 21.3 3.0 

27.  Hard Spinifex with Sticky Hop-bush, 

Umbrella Bush dunefields 

mid open shrubland 2.15 20 19.2 12.1 22.0 5.4 

28.  Umbrella Bush over Ruby Saltbush, Bindyi 

slopes 

mid open shrubland 6.01 58 14.4 25.3 14.3 5.9 

29.  Water (>75% of time)  - <0.01 - - - - - 
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Table 3.2. The diversity of flora and fauna taxa recorded in the Cooper-Eromanga Basin region of South Australia 

over the last 50 years, including species listed within national or state conservation legislation 

 All Flora Fauna 

Area 

Native 

taxa 

Cons. 

list 

Native 

taxa 

Cons. 

list 

Native 

laxa 

Cons. 

list 

Cons. list 

(wetland) 

Study area 1756 157 1300 63 456 94 28 

IBRA subregion        

Coongie 1081 76 749 21 332 55 23 

Lake Pure 844 32 593 12 251 20 4 

Murnpeowie 1099 68 791 27 308 41 13 

Strzelecki Desert 1242 81 902 30 340 51 18 

Sturt Stony Desert 1151 87 803 25 348 62 18 

ID, Ecotype name        

 1. Mitchell-grass, Bindyi, Bluebush/Fissure-plant 

clay loam plains or floodplains 

665 34 474 9 191 25 10 

 2. Bladder Saltbush, Mitchell-grass, Bindyi clay loam 

slopes 

318 2 236 1 82 1 0 

 3. Mitchell-grass, Bindyi, Plover-daisy clay plains 404 6 288 4 116 2 0 

 4. Bindyi, Mitchell-grass, Desert Glasswort clay 

undulating hills 

353 20 201 3 152 17 5 

 5. Desert Senna, Spiny Saltbush clay plains and 

loam dunes 

582 16 364 3 218 13 3 

 6. Black Bluebush, Low Bluebush, Bindyi clay slopes 527 10 378 6 149 4 1 

 7. Bindyi, Buckbush, Bottle-washers sandy slopes 524 15 335 4 189 11 3 

 8. Desert Senna over Three-awn/Wire-grass, Bindyi 

loam slopes 

707 23 523 11 184 12 4 

 9. Red Mulga over Bindyi, Three-awn/Wire-grass 

clay slopes 

505 11 353 5 152 6 2 

10. Coolibah over Lignum, Bindyi clay loam plains or 

floodplains 

684 44 438 12 246 32 15 

11. Lignum, Golden Goosefoot over Nardoo clay 

plains 

316 17 147 5 169 12 3 

12. Coolibah over Lignum, Germander clay loam 

plains 

339 12 191 1 148 11 7 

13. Bindyi, Goat-head Bindyi, Bristly Love-grass clay 

loam plains or floodplains 

631 26 454 10 177 16 4 

14. Lignum, Old-man Saltbush, Golden Goosefoot 

clay or clay loam slopes or floodplains 

761 41 523 10 238 31 9 

15. Bristly Love-grass, Goat-head Bindyi, Bindyi 

dunefield swales 

536 14 359 4 177 10 4 

16. Nitre-bush, Twinleaf loam slopes 475 24 275 6 200 18 7 

17. Bare or rarely Cane-grass, Nitre Goosefoot 

loamy slopes, salt lakes or floodplains 

149 5 51 0 98 5 2 

18. Ray Grass/Couch, Scurf-pea, Desert Nightshade 

clay loam plains 

135 1 99 1 36 0 0 

19. Coolibah over Flat-sedge, Ray Grass/Couch loam 

plains 

351 18 175 2 176 16 13 

20. Bindyi, Annual Saltbush, Samphire clay plains or 

floodplains 

646 32 421 8 225 24 9 

21. Mitchell-grass clay slopes 608 27 422 10 186 17 5 

22. Black Oak over Bindyi sandy slopes 296 11 180 3 116 8 5 

23. Bindyi, Low Bluebush, Bottle-washers loamy 

slopes or plains 

363 10 273 4 90 6 3 

24. Sandhill Cane-grass, Three-awn/Wire-grass, 

Hard Spinifex dunefields 

556 14 378 2 178 12 5 

25. Bindyi, Three-awn/Wire-grass sandy slopes 640 22 421 6 219 16 6 

26. Umbrella Bush, Sandhill Cane-grass dunefields 451 10 296 0 155 10 0 

27. Hard Spinifex with Sticky Hop-bush, Umbrella 

Bush dunefields 

474 18 283 3 191 15 3 

28. Umbrella Bush over Ruby Saltbush, Bindyi slopes 597 27 375 5 222 22 10 



 

DEW Technical report 2018/04 17 

 

Figure 3.5. Native flora and fauna taxa richness within vegetation–landscape ecotypes of the Cooper-Eromanga 

Basin region of South Australia 
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Figure 3.6. Conservation listed flora and fauna species richness within vegetation-landscape ecotypes of the Cooper-

Eromanga Basin region of South Australia 
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Table 3.3. Threatened ecological communities (TEC), and the number of priority species by taxon group and 

conservation status class, recorded in the Cooper-Eromanga Basin region of South Australia over the last 50 years 

National [AUS] Critically Endangered (CR), Endangered (EN) and Vulnerable (VU) or State [SA] Endangered (E), Vulnerable (V) and Rare (R) 

species. 

  Flora Fauna 

 TEC AUS SA AUS SA 

ID, Ecotype name status CR EN VU E V R CR EN VU E V R 

 1. Mitchell-grass, Bindyi, Bluebush/Fissure-plant clay 

loam plains or floodplains 

- 0 1 2 2 0 4 1 0 3 0 6 17 

 2. Bladder Saltbush, Mitchell-grass, Bindyi clay loam 

slopes 

- 0 0 0 0 0 1 0 0 1 0 0 0 

 3. Mitchell-grass, Bindyi, Plover-daisy clay plains - 0 0 0 0 2 2 0 0 2 0 0 1 

 4. Bindyi, Mitchell-grass, Desert Glasswort clay 

undulating hills 

- 0 0 0 2 0 1 0 0 0 0 3 10 

 5. Desert Senna, Spiny Saltbush clay plains and loam 

dunes 

- 0 0 0 0 0 3 1 0 2 0 3 5 

 6. Black Bluebush, Low Bluebush, Bindyi clay slopes - 0 1 1 0 1 4 0 0 1 0 0 3 

 7. Bindyi, Buckbush, Bottle-washers sandy slopes - 0 0 0 0 1 3 0 0 3 0 2 6 

 8. Desert Senna over Three-awn/Wire-grass, Bindyi 

loam slopes 

SA V 

(part) 

0 0 1 0 3 7 0 0 2 0 2 7 

 9. Red Mulga over Bindyi, Three-awn/Wire-grass 

clay slopes 

SA R 

(part) 

0 0 1 2 1 2 0 0 2 0 1 5 

10. Coolibah over Lignum, Bindyi clay loam plains or 

floodplains 

SA E 0 2 0 1 1 8 0 0 1 1 5 21 

11. Lignum, Golden Goosefoot over Nardoo clay 

plains 

SA E 0 0 0 0 0 5 0 0 0 0 2 9 

12. Coolibah over Lignum, Germander clay loam 

plains 

SA E 0 0 0 0 0 1 0 0 0 0 0 11 

13. Bindyi, Goat-head Bindyi, Bristly Love-grass clay 

loam plains or floodplains 

- 0 1 0 1 2 6 1 0 1 1 4 10 

14. Lignum, Old-man Saltbush, Golden Goosefoot 

clay or clay loam slopes or floodplains 

SA E 0 0 1 1 4 6 0 0 8 1 7 16 

15. Bristly Love-grass, Goat-head Bindyi, Bindyi 

dunefield swales 

- 0 0 0 0 1 3 0 0 2 0 3 5 

16. Nitre-bush, Twinleaf loam slopes - 0 1 0 0 0 5 0 0 2 0 4 13 

17. Bare or rarely Cane-grass, Nitre Goosefoot loamy 

slopes, salt lakes or floodplains 

SA E 

(part) 

0 0 0 0 0 0 0 0 1 0 2 3 

18. Ray Grass/Couch, Scurf-pea, Desert Nightshade 

clay loam plains 

SA E 0 0 0 0 0 1 0 0 1 0 0 0 

19. Coolibah over Flat-sedge, Ray Grass/Couch loam 

plains 

SA E 0 0 0 0 0 2 0 0 1 0 2 14 

20. Bindyi, Annual Saltbush, Samphire clay plains or 

floodplains 

- 0 1 1 2 0 6 0 0 4 1 5 15 

21. Mitchell-grass clay slopes - 0 1 1 2 3 3 0 0 2 0 4 12 

22. Black Oak over Bindyi sandy slopes SA V 

(part) 

0 0 1 0 0 2 0 0 1 0 2 5 

23. Bindyi, Low Bluebush, Bottle-washers loamy 

slopes or plains 

- 0 0 1 0 1 2 0 0 2 0 1 3 

24. Sandhill Cane-grass, Three-awn/Wire-grass, Hard 

Spinifex dunefields 

- 0 0 1 0 0 1 0 0 2 0 5 7 

25. Bindyi, Three-awn/Wire-grass sandy slopes - 0 0 0 1 1 4 0 0 2 0 3 12 

26. Umbrella Bush, Sandhill Cane-grass dunefields - 0 0 0 0 0 0 0 0 3 0 2 7 

27. Hard Spinifex with Sticky Hop-bush, Umbrella 

Bush dunefields 

- 0 0 0 0 1 2 0 0 1 1 3 13 

28. Umbrella Bush over Ruby Saltbush, Bindyi slopes - 0 0 1 1 2 1 0 0 2 0 4 16 

29. Water (>75% of time) SA E 0 0 0 0 0 0 4 4 1 1 4 18 
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3.3 Wetlands and groundwater-dependent ecosystems (GDE) 

More persistent wetlands and most seasonal wetlands have been mapped using Landsat Water Observations from 

Space (WOfS) 1987–2015 data (Figure 3.7). Other seasonal or shorter duration wetlands have been identified from 

recent ecotype mapping (Hobbs et al. 2017, Figure 3.4), topographic mapping of watercourses and water 

redistribution patterns (Figure 3.3), and analyses of Landsat green vegetation cover data. Mean green vegetation 

cover (PVMean, 2008–2017) data (Figure 3.10) has been used to identify where plant growth responses (i.e. 

transpiration through photosynthetically-active vegetation) indicate the provision of water beyond rainfall at that 

point in the landscape. Additional water supplies for plant growth can be the result of surface water redistribution 

patterns (e.g. runon-runoff, drainage lines; Figure 3.3), local storage features (e.g. soils, gravel beds), sub-surface 

flows (e.g. seepages, perched water tables) or groundwater (e.g. unconfined or confined aquifers). Minimum green 

vegetation cover (PVMinimum, 2008–2017) data during drought conditions (i.e. 5% or greater) has been used to 

locate terrestrial GDEs with the strongest reliance on shallow unconfined aquifers or large subsurface moisture 

stores. Those GDES with the highest water use during drought times (i.e. highest greenness, priority vegetation) 

should be the most strongly protected from surface activities, or disturbances to groundwater flows and water 

quality. Highest priority wetlands (i.e. inundated >50% of time) and terrestrial GDEs of the Cooper-Eromanga Basin 

region are presented in Figure 3.8. Summaries of the extent and priority of wetlands and GDEs based on these 

new methods, and other existing methods (i.e. topographic feature mapping, GDE Atlas) are presented in 

Table 3.4. 

Table 3.4. Estimated extent of wetlands and groundwater-dependent ecosystems (GDE) within the Cooper-

Eromanga Basin region of South Australia 

  Priority (extent and classification) 

Water type, method [unit] Total Very high High Moderate Lower 

Watercourses, topographic mapping (DEW 2018) [km] 19652   1558 
major 

18094 
minor 

Waterbodies, topographic mapping (DEW 2018) [km²] 11018 19 
waterholes 

142 
swamps 

2671 
lakes 

8187 
floodplains 

Wetlands, persistence (this study) Landsat Water 

Observations from Space (1987–2015) [km²] 

10894 99 
50–100% time 

363 
25–50% time 

1708 
10–25% time 

8724 
1–10% time 

Wetlands, ecotype mapping (this study; Hobbs et al. 

2017) [km²] 

18862 3.0 
persistent 

765 
seasonal 

1193 
intermittent 

16901 
ephemeral 

GDE, Atlas (BOM 2017) aquatic watercourses [km] 5529  0 
high potential 

543 
mod. potential 

4986 
low potential 

GDE, Atlas (BOM 2017) aquatic wetlands [km²] 12555 >0.1 
known artesian 

757 
high potential 

1059 
mod. potential 

10740 
low potential 

GDE, Atlas (BOM 2017) terrestrial [km²] 11061 1.2 
known artesian 

206 
high potential 

7164  
mod. potential 

3690  
low potential 

GDE, priority vegetation (this study) Landsat minimum 

greenness (2008–2017) [km²] 

1077 12 
>20% green 

36 
15–20% green 

128 
10–15% green 

900 
5–10% green 
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Figure 3.7. Wetlands identified from satellite imagery in the Cooper-Eromanga Basin region of South Australia 
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Figure 3.8. Priority groundwater-dependent ecosystems of the Cooper-Eromanga Basin region of South Australia 
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3.4 Vegetation, soil cover and primary productivity 

Analyses of Landsat vegetation and soil cover using seasonal fractional cover data between 2008 and 2017 reveal 

locations, landscapes and vegetation types with greatest perennial vegetation cover (i.e. mean green vegetation, 

Figure 3.10), typical non-photosynthetic vegetation cover (i.e. mean dry vegetation, Figure 3.10), persistence of 

total vegetation cover (i.e. mean green + dry cover, Figure 3.12), bare soils (i.e. inverse of total vegetation cover) 

and potential for primary productivity after rains (i.e. maximum green cover, Figure 3.13). Two limitations of 

Landsat fractional cover estimates should be noted: 1. Greenness indices strongly rely on ratios of red and near-

infrared wavelengths which can result in strongly red coloured soil types (e.g. some dune crests south of 

Innamincka) giving slightly higher greenness values than expected; and 2. Dry vegetation indices are influenced by 

total reflectance of visible wavelengths which results in dry saltlakes (i.e. those with bright white salt crusts) often 

portrayed as having high dry cover and total cover values (i.e. high salt cover but not vegetation cover). Both of 

these issues have been largely suppressed by the use of landscape-specific stratifications (i.e. ecotypes) in analyses 

used in this project, or can be isolated in areas with high dry cover values but negligible mean green cover values. 

Relationships between perennial vegetation cover and ecotype vegetation structural information (e.g. Table 3.1) at 

1390 sites have been used to create models to estimate the perennial plant volumes (i.e. sum of surveyed 

perennial stratum x height [m] x perennial cover [%]) for each ecotype (Figure 3.9). The resulting models provide 

estimates of the typical volume of perennial plant biomass (Figure 3.15) across the region and an indicator of the 

distribution of carbon stocks held by living plants over the last 10 years. Perennial vegetation cover and biomass 

maps provide indicators of structural diversity, habitat value and more reliable primary productivity. 

  

Figure 3.9. Relationships between surveyed site plant volume estimates and Landsat estimates of perennial 

vegetation (mean green cover) in the Cooper-Eromanga Basin region of South Australia 

Lack of perennial green vegetation cover (i.e. mean green cover) are indicators of landscapes with persistent low 

biomass and often productivity. Maximum green cover values provide a composite signal of both perennial 

vegetation and annual plants. The difference between maximum green cover and mean green cover values are 

typical indicators of the presence and abundance of short-lived (i.e. ephemeral) forbs and grasses, and often 

ground litter biomass levels (Figure 3.14). The absence of an ephemeral plant response after rains is a clear 

indicator of decreased soil health, resulting from: 1. damage from intensive grazing pressure, soil erosion or 

human earthworks; or 2. typically natural processes of salt accumulation (e.g. saltlakes) or waterlogging (e.g. 

persistent water bodies). 

Ecotype 

ID Slope All y = 1.6405x 

1 y = 1.9026x 15 y = 1.5286x 

2 y = 2.0091x 16 y = 1.4320x 

3 y = 1.6832x 17 y = 0.8893x 

4 y = 1.7528x 18 y = 1.0853x 

5 y = 1.7794x 19 y = 1.5595x 

6 y = 1.8190x 20 y = 1.4079x 

7 y = 1.6531x 21 y = 1.4429x 

8 y = 1.7944x 22 y = 1.4662x 

9 y = 2.1663x 23 y = 1.2331x 

10 y = 1.9121x 24 y = 1.6281x 

11 y = 1.5116x 25 y = 1.4969x 

12 y = 1.9772x 26 y = 1.4233x 

13 y = 1.7513x 27 y = 1.7734x 

14 y = 1.6532x 28 y = 1.8010x 
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Figure 3.10. Mean perennial vegetation cover (PV green) in the Cooper-Eromanga Basin region of South Australia 

(2008–2017) 
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Figure 3.11. Mean dry vegetation cover (NPV) in the Cooper-Eromanga Basin region of South Australia (2008–2017) 
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Figure 3.12. Mean total vegetation cover (PV green + NPV dry) in the Cooper-Eromanga Basin region of South 

Australia (2008–2017) 
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Figure 3.13. Maximum green vegetation cover (PV) in the Cooper-Eromanga Basin region of South Australia (2008–

2017) 
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Figure 3.14. Ephemeral growth contribution to maximum green vegetation cover in the Cooper-Eromanga Basin 

region of South Australia (2008–2017) 
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Figure 3.15. Estimated volume of perennial plant biomass in the Cooper-Eromanga Basin region of South Australia 

(2008–2017) 
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3.5 Vegetation condition and landscape responsiveness 

The environmental value of a point in a landscape is typically reliant on the ability of its vegetation to support 

desirable ecological and productive services (e.g. vegetation structural diversity, plant growth, food resources), and 

its ability to recover from disturbances and changing seasons. While some measures of these values are absolute 

(e.g. no soil loss), most are specific to different ecosystems or locations. In this study we present two indicators of 

vegetation and soil conditions based on relative comparisons of vegetation cover and responsiveness within each 

ecotype and local area (i.e. 10 km radius) using: 1. Relative total vegetation cover as a surrogate measure for 

vegetation utilisation by livestock or suppressed perennial growth (Figure 3.16); and 2. Relative maximum green 

cover as a measure of landscape responsiveness to rainfall and an indicator of degraded soils (Figure 3.17). The 

removal of native vegetation cover and destabilisation of soils should be strongly avoided in landscapes and soil 

types with a high inherent susceptibility to erosion (Figure 3.18) 

Table 3.5. Typical Landsat cover values, perennial biomass and benchmark conditions by vegetation–landscape 

ecotypes within the Cooper-Eromanga Basin region 

  

Water 

cover Vegetation and soil cover (%) 

Perennial 

biomass 

Benchmark 

cover, mean 

 (%) Green Dry Bare Total Green (% x h) (% 10 km rad.) 

ID, Ecotype name 

(WOfS) 

mean 

(PV) 

mean 

(NPV) 

mean 

(BS) 

mean 

cover 

mean 

(PV) 

max. 

Plant 

vol. 

Total 

cover 

Green 

max. 

 1. Mitchell-grass, Bindyi, Bluebush/Fissure-plant clay loam plains 

or floodplains 

0.0 3.8 29.0 67.3 32.7 13.2 22.9 42.9 23.2 

 2. Bladder Saltbush, Mitchell-grass, Bindyi clay loam slopes 0.0 3.6 34.9 61.5 38.5 12.0 23.0 47.9 18.3 

 3. Mitchell-grass, Bindyi, Plover-daisy clay plains 0.0 5.5 36.0 58.5 41.5 21.0 23.1 46.4 27.9 

 4. Bindyi, Mitchell-grass, Desert Glasswort clay undulating hills 0.0 5.2 45.4 49.5 50.5 22.7 24.1 58.8 30.3 

 5. Desert Senna, Spiny Saltbush clay plains and loam dunes 0.1 14.9 44.2 40.9 59.1 40.8 166.5 72.1 58.7 

 6. Black Bluebush, Low Bluebush, Bindyi clay slopes 0.0 4.4 30.6 65.0 35.0 14.0 23.3 46.8 21.6 

 7. Bindyi, Buckbush, Bottle-washers sandy slopes 0.1 8.4 29.6 62.0 38.0 22.5 41.0 47.5 30.0 

 8. Desert Senna over Three-awn/Wire-grass, Bindyi loam slopes 0.0 8.4 26.4 65.2 34.8 26.4 59.2 44.0 35.5 

 9. Red Mulga over Bindyi, Three-awn/Wire-grass clay slopes 0.0 8.7 48.8 42.6 57.4 25.7 177.6 69.4 36.4 

10. Coolibah over Lignum, Bindyi clay loam plains or floodplains 4.7 15.3 39.8 44.9 55.1 51.7 239.6 68.9 70.2 

11. Lignum, Golden Goosefoot over Nardoo clay plains 6.2 16.3 50.3 33.4 66.6 62.2 76.9 77.6 76.5 

12. Coolibah over Lignum, Germander clay loam plains 7.0 11.0 39.2 49.8 50.2 41.5 147.2 63.4 58.1 

13. Bindyi, Goat-head Bindyi, Bristly Love-grass clay loam plains 

or floodplains 

1.7 11.2 40.5 48.2 51.8 40.9 92.4 67.9 59.8 

14. Lignum, Old-man Saltbush, Golden Goosefoot clay or clay 

loam slopes or floodplains 

1.8 7.9 32.9 59.2 40.8 31.1 39.0 54.7 47.5 

15. Bristly Love-grass, Goat-head Bindyi, Bindyi dunefield swales 0.4 8.1 33.6 58.4 41.6 26.1 28.8 51.8 36.3 

16. Nitre-bush, Twinleaf loam slopes 0.1 6.5 29.5 64.0 36.0 21.6 17.2 50.2 30.0 

17. Bare or rarely Cane-grass, Nitre Goosefoot loamy slopes, salt 

lakes or floodplains 

11.0 4.3 58.8 36.9 63.1 16.7 3.3 75.5 27.8 

18. Ray Grass/Couch, Scurf-pea, Desert Nightshade clay loam 

plains 

23.6 7.4 54.9 37.7 62.3 34.5 9.1 77.7 54.4 

19. Coolibah over Flat-sedge, Ray Grass/Couch loam plains 17.3 11.3 41.7 47.0 53.0 34.7 55.4 70.8 51.9 

20. Bindyi, Annual Saltbush, Samphire clay plains or floodplains 1.6 7.3 38.6 54.2 45.8 29.2 19.5 58.8 44.6 

21. Mitchell-grass clay slopes 0.0 4.6 39.9 55.5 44.5 18.6 11.8 54.2 27.8 

22. Black Oak over Bindyi sandy slopes 0.7 4.0 52.7 43.3 56.7 20.9 12.5 62.0 23.3 

23. Bindyi, Low Bluebush, Bottle-washers loamy slopes or plains 5.2 5.2 41.9 52.9 47.1 18.8 8.7 58.0 27.9 

24. Sandhill Cane-grass, Three-awn/Wire-grass, Hard Spinifex 

dunefields 

0.0 7.6 20.6 71.7 28.3 26.3 33.4 35.5 32.7 

25. Bindyi, Three-awn/Wire-grass sandy slopes 0.2 6.9 28.6 64.6 35.4 26.3 21.5 46.3 36.7 

26. Umbrella Bush, Sandhill Cane-grass dunefields 0.0 7.9 25.8 66.3 33.7 26.4 22.1 42.5 33.6 

27. Hard Spinifex with Sticky Hop-bush, Umbrella Bush 

dunefields 

0.0 10.6 28.3 61.1 38.9 25.3 79.2 45.9 30.7 

28. Umbrella Bush over Ruby Saltbush, Bindyi slopes 0.0 7.1 24.9 68.0 32.0 25.9 45.1 41.2 34.0 

29. Water (>75% of time) 87.6 3.8 79.1 17.1 82.9 15.9 0.0 98.3 33.8 
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Figure 3.16. Relative vegetation utilisation or condition, based on local area and ecotype specific benchmarks of total 

vegetation cover, in the Cooper-Eromanga Basin region of South Australia 
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Figure 3.17. Relative landscape responsiveness to rainfall, based on local area and ecotype specific benchmarks of 

maximum green vegetation cover, in the Cooper-Eromanga Basin region of South Australia 
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Figure 3.18. Potential risk of soil erosion in the Cooper-Eromanga Basin region of South Australia 
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3.6 Applications and extracting environmental information 

The spatial data and ecotype information (and hybrid data) provided by the study (Table 3.6) allows for many 

different interpretations of environmental values and activity risks in the Cooper-Eromanga Basin. Data from single 

target point locations can be gathered using geographic information systems (GIS) by the intersection of target 

points (e.g. ESRI ArcGIS Intersect or Spatial Join functions) with polygon features (e.g. groundwater-dependent 

ecosystems, GDEs) or from extractions (e.g. ArcGIS Extract Values to Points) from gridded data (e.g. ecotypes and 

their associated attributes, vegetation cover, vegetation condition, landscape condition).  

The proximity of a target point location to other features (e.g. watercourse, GDE, waterpoint, road, well) can be 

calculated using simple measurement tools (e.g. ArcGIS Measure), creating distance polygons (e.g. ArcGIS Buffer) 

or automated tools (e.g. ArcGIS Spatial Join). When calculating distances you must be aware of GIS coordinate 

system layer settings for measurement units (e.g. metres versus degrees) for correct calculations. 

Some features (e.g. centre of borrow pit, waterpoint, well) are represented by single geographic positioning 

system (GPS) values and do not represent the footprint area of that feature. Equally, linear features (e.g. road, 

pipeline, watercourse) are often represented by simple lines (i.e. polylines) with no area values. For consistency and 

accuracy, both points and simple lines should be converted to area polygons using buffer distances estimates (e.g. 

ArcGIS Buffer) or area mapping (e.g. ArcGIS Create Polygon Features). Simple buffer distance measurements can be 

set to the typical feature radius distance estimate for points, or half the feature width for linear features. More 

accurate area and distance calculations may require additional GIS editing of polygon features. 

For target polygon features (e.g. paddock, vegetation clearance area, road, pipeline) the area contained within 

other polygon features (e.g. GDE) can be mapped using overlay functions (e.g. ArcGIS Intersect, Union).  

Information on gridded data (e.g. ecotypes and their associated attributes, vegetation cover, vegetation condition, 

landscape condition) within target polygons can be summarised using spatial analysis functions (e.g. ArcGIS Zonal 

Statistics as Table or Zonal Histogram). Categorical class data within gridded datasets (e.g. ecotypes ID, grazing 

intensity class ID) can also be used to create spatial statistics (e.g. ArcGIS Zonal Statistics as Table) for gridded 

continuous data (e.g. vegetation cover or landscape condition indices) or histograms (e.g. ArcGIS Zonal Histogram) 

for gridded categorical data. 

Table 3.6. Summary of environmental values and their relevance to functional values (F), evaluations (E) and 

monitoring (M) for dominant land use types in the Cooper-Eromanga Basin region of South Australia 

 Landuse type or activity 

Environmental value 

Pastoral 

grazing 

Energy 

industry Conservation  Transport 

NVC clearance  

and offsets 

Topography - diversity of landforms   F  E 

Topography - slope  F   F E  

Topography - water redistribution patterns F F E F F E  

Soil texture - water infiltration/groundwater recharge  F E M    

Soil texture - erosivity F F E  F E  

Wetlands - presence and persistence of water F F E F E M F E E 

Groundwater-dependent ecosystems  F E M F   

Vegetation - species composition F E M  F E M  E 

Vegetation - structural diversity F F E F  E 

Vegetation - perennial cover F F E F  E 

Vegetation - ephemeral cover F    E 

Vegetation - total cover F E M     

Vegetation - biomass F E M F E M F   

Vegetation - conservation priority   F E M  E 

Vegetation - associated threatened species   F E M  E 

Condition - total vegetation cover (~utilisation) F E M E M E  E 

Condition - responsiveness to rainfall (~soil health) F E M E M E  E 
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The environmental data and application of spatial tools described above can evaluate simple queries (e.g. how 

close is a new activity to an environmental asset, Example 1) or more complex queries which incorporate 

information and values from variety of sources (e.g. native vegetation clearance and offset applications, see 

Section 3.7). 

Example 1: What is the best location for a new petroleum facility to minimise environmental impacts? 

Simple aerial photography (left) clearly suggests that Option 1 should be avoided, however, Option 2 and 3 have similar low 

vegetation cover values and assumed similar environmental values. When information on the persistence of green vegetation 

during dry conditions is used (right), indicating the presence of a nearby GDE, then the best choice for development is Option 3. 

 

3.7 NVC Rangelands desktop assessment tool (DAT) application 

The Rangelands Desktop Assessment Tool (DAT) is a new application to rapidly assess Native Vegetation Council 

(NVC) Significant Environmental Benefit (SEB) values for clearance and offset applications in the Cooper-Eromanga 

Basin region. The Rangelands DAT method uses a combination of information derived from the existing 

Rangelands Assessment Manual (RAM) and Scoresheet method (Native Vegetation Branch 2017), Flora and fauna 

communities of the Cooper-Eromanga Basin study (Hobbs et al. 2017), and Landsat satellite fractional cover (FC) 

and water observations from space (WOfS) data. 

This application dramatically reduces the cost of these assessments by virtually eliminating the need for 

on-ground surveys and detailed reports required under the alternate Rangelands Assessment Manual (RAM) and 

Scoresheet method. The Rangelands DAT application also provides uniform and consistent assessment results 

which eliminates biases or errors which would result from field observations influenced by variations in seasonal 

conditions or an observers’ knowledge, interpretation and ecological skills. The DAT provides an automated 

approach to SEB assessments that does not require user-level interpretations of data. One of the greatest 

strengths of the DAT is that it provides mapping of important ecological assets and permits forward planning to 

minimise environmental risks and costs of new developments in the region. The application is strongly supported 

by major energy industry operators in the Cooper-Eromanga Basin region, NVC and DEW Natural Resources SAAL. 

Rangelands DAT information is available at a spatial resolution of approximately 30 x 30 metres. SEB Unit 

Biodiversity Score (UBS) values are calculated from spatially-dynamic information on Vegetation Condition Scores 

(VCS) multiplied by a Landscape Context Score (LCS) factor and a Conservation Significance Score (CSS) factor for 

each ~30 m gridcell across the region. These data are available via the South Australian Resources Information 

Gateway (SARIG) website (https://map.sarig.sa.gov.au/). 

https://map.sarig.sa.gov.au/
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The following subsections identify modifications of generic environmental parameters (described in previous 

sections) or data collated that are specific to inputs required to calculate NVC SEB scores in the Cooper-Eromanga 

Basin region. These modifications and ecotype specific characteristics have been applied to the Rangelands DAT 

SEB components and total SEB scores. 

3.7.1 Conversion of assessment scores from categorical data to continuous variables 

Many variables within the RAM Scoresheet use categorical (i.e. class) data to determine fixed environmental 

values. Where feasible, these classes have been converted to continuous variables to provide fairer interpretations 

of data. Examples of some of these conversions can be seen below Figure 3.19: 

 

 

Figure 3.19. Conversions of categorical environmental data to continuous values used in the Rangeland DAT 

application in the Cooper-Eromanga Basin region of South Australia 

3.7.2 Vegetation-landscape unit mapping and attributes (Ecotypes) 

The Flora and fauna communities of the Cooper-Eromanga Basin study (Hobbs et al. 2017) provides mapping and 

summary information that can be used to estimate many environmental values for each ecotype and to stratify 

analyses of remotely-sensed estimates of vegetation and soil conditions. 

3.7.3 Landsat fractional cover data 

Seasonal (i.e. summer, autumn, winter, spring) quarterly data was collated for the period 2008 to 2017. The 

fractional cover data represent proportions of green (“photosynthetically active vegetation”, PV) and dry (“non-

photosynthetically active vegetation”, NPV) vegetation and bare soil (BS) for each 30 m grid cell for each season 

and year. The mean, minimum and maximum of each cover type was calculated over 2008 to 2017 period to 

represent various vegetation and soil attributes.  

3.7.4 Benchmarks for environmental conditions 

Ecotype statistics (e.g. summaries of ground surveys of vegetation structure, species associations) can be used to 

identify typical or benchmark conditions for some environmental values. Some generic Landsat cover estimates 

(e.g. mean green vegetation cover) are useful benchmarks for vegetation structure or perenniality.  Further 
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analyses of spatial variations in satellite cover data for each ecotype (e.g. “moving-window, best-on-offer” within a 

10 km radius) can be used to identify locally relevant benchmarks in satellite cover. These analyses using “relative 

cover” calculations provide a more powerful identification of locations with poorer than expected conditions 

resulting from management activities, total grazing pressure or changing soil health. 

3.7.5 Significant environmental benefits metrics 

A summary of comparisons between existing RAM significant environmental benefits (SEB) metrics, and potential 

SEB Rangelands desktop assessment tool (DAT) surrogates derived from ecotype mapping and data (Hobbs et al. 

2017), digital elevation model data and Landsat satellite data are presented in Table 3.7. More detailed 

information on the derivation of SEB Rangelands DAT metrics are found in Table 3.8. 

Table 3.7. Summary of significant environmental benefit metrics and desktop assessment tool equivalents for 

evaluating native vegetation clearance and offset applications in the Cooper-Eromanga Basin region of South Australia 

Significant environmental benefit metrics  

[data type] 

Desktop assessment tool equivalents  

[data type] 

Landscape Context Scores (block factor)  

Number of landform features within block (i.e. topographic 

diversity) [categorical] 

Digital elevation model landform class diversity [categorical] 

Size of the block (hectares) [categorical] Size of the block [continuous] 

Percent of native vegetation protected in IBRA subregion (i.e. 

regional conservation areas) [categorical] 

Percent of native vegetation protected in IBRA subregion [continuous] 

Wetland or riparian habitat present (i.e. presence, persistence of 

water) [categorical] 

Landsat water observations, percent of records [continuous] 

Vegetation Condition Scores (site scores)  

Biotic disturbance indicators [categorical] 

a. Overstorey (i.e. trees, shrubs, palatability) 

b. Understorey (i.e. low shrubs, grass, forbs, litter) 

Landsat green vegetation cover [continuous] 

a. Perennial green vegetation cover [continuous] 

b. Under-canopy green vegetation growth (ephemeral) [continuous] 

Physical disturbance indicators (i.e. bare soils, erosion) 

[categorical] 

Landsat maximum green vegetation cover, relative condition using 

ecotype and local area benchmarks [continuous] 

Vegetation stratum (i.e. tall trees/shrubs, shrubs, low shrubs, 

perennial grasses) [categorical] 

Ecotype typical vegetation structure [categorical + continuous] 

Introduced plant species (i.e. declared species, introduced 

species density) [categorical] 

Assumed absence [categorical] 

Vegetation utilisation (i.e. proportion of plants eaten) 

[continuous] 

Landsat mean total vegetation cover, relative condition using ecotype 

and local area benchmarks [continuous] 

Conservation Significance Score (conservation factor)  

Threatened ecological community or ecosystem (i.e. National 

[AUS] EPBC Act, SA provisional listing) [continuous] 

Ecotype matching [categorical] 

Threatened plant species present (i.e. National [AUS] EPBC Act, 

SA NPWS Act) [continuous] 

Ecotype typical priority flora species [continuous] 

Potential habitat for threatened animal species (i.e. National 

[AUS] EPBC Act, SA NPWS Act) [continuous] 

Ecotype typical priority fauna species [continuous] 
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Table 3.8. Descriptions of significant environmental benefit metrics and desktop assessment tool equivalents for evaluating native vegetation clearance and offset applications 

in the Cooper-Eromanga Basin region of South Australia 

Rangelands Significant Environmental 

Benefits (SEB), Unit Biodiversity Score 

(UBS) components 

Max. 

value 

Current RAM 

metrics 

Weight 

or  

+gain 

Max. 

score or 

factor 

Rangelands DAT metrics Source data [calculation] 

Landscape Context Scores (LCS),  

Block factor 

 
1 + Sum of 

LCS gains 

+ 0.25 

max. 

1.25 Mapping and Landsat 

satellite cover. Landscape 

Condition Score (LCS), Total 

factor 

Landscape Condition Score (LCS) [Total factor 

= 1 + Sum of LCS gains] 

Number of landform features within block  

(Class: 1 = 0.01pts, 2 = 0.03pts, >2 = 0.06pts) 

>2 Count land 

types 

[categorical] 

+ 0.06 1.06 Digital elevation model 

landform class diversity. LCS 

Landforms per hectare gain 

[categorical] 

Topographic wetness index classification 

(Hobbs et al. 2017). Count of landscape 

strata within surrounding 1 hectare [LCS 

Landforms per hectare gain, class: 1 = +0.01 

pts; 2 = +0.03 pts; >2 = +0.06 pts] 

Size of the block (ha) (Class: <10 ha = 0; 10–

<100 ha = 0.01 pts; 100–<500 ha = 0.02 pts; 500–

<1000 ha = 0.03 pts; 1000–<2000 ha = 0.04 pts; 

2000–5000 ha = 0.05 pts; >5000 ha = 0.06 pts) 

>5000 Area 

[categorical] 

+ 0.06 1.06 Size of the block. LCS Block size 

gain [continuous]. Continuous 

metric preferred rather than class 

data. 

Area of mapped polygon (ha) [LCS Block size 

gain, if Area <10 ha then = 0, else = (0.00103 

x Area²) - (0.00243 x Area) + 0.005] 

Percent of native vegetation protected in 

IBRA subregion (Class: 0–2% = 0.05 pts; >2–5% 

= 0.04 pts; >5–10% = 0.03 pts; >10–25% = 

0.02 pts; >25% = 0.01 pts) 

0 Current NVC 

tables (%) 

[categorical] 

+ 0.05 1.05 Percent of native vegetation 

protected in IBRA subregion. 

LCS Protected area gain 

[continuous] 

Existing NVC data (% protected, Native 

Vegetation Branch 2017) [LCS Protected area 

gain = (-0.0141 x Ln(%protected+1))  + 

0.0651] 

Wetland or riparian habitat present  

Does the block contain a wetland feature? 

Presence Presence / 

Absence 

[categorical] 

+ 0.08 1.08 Landsat water observations, 

percent of records. LCS 

Wetlands gain [continuous]. 

Presence of surface water. Unified 

continuous metric used rather than 

class data. 

Landsat Water Observations from Space 

(WOfS 1987–2015, % records; Geoscience 

Australia 2015) [LCS Wetlands gain = 0.0260 

x (Ln(WOfS+1))0.8219] 

a. Permanent or semi-permanent 

Contains water for at least 6 months of the year 

Presence Estimated based on 

observer 

+ 0.08 1.08     

b. Occasionally contains water 

Contains water approximately once every 5 years 

Presence Estimated based on 

observer 

+ 0.05 1.05     

c. Very occasionally contains water 

Contains water approximately once every 20 years 

Presence Estimated based on 

observer 

+ 0.02 1.02     
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Rangelands Significant Environmental 

Benefits (SEB), Unit Biodiversity Score 

(UBS) components 

Max. 

value 

Current RAM 

metrics 

Weight 

or  

+gain 

Max. 

score or 

factor 

Rangelands DAT metrics Source data [calculation] 

Vegetation Condition Scores (VCS),  

Site score 

 
Sum of VCS 

scores 

 
70 Landsat satellite cover and 

ecotype information. 

Vegetation Condition Score 

(VCS), Total 

Landsat satellite 2008–2017 Fractional Cover 

(TERN AusCover 2018). Ecotype information 

(Hobbs et al. 2017). [Vegetation Condition 

Score (VCS), Total = Sum of VCS scores] 

Biotic disturbance indicators 

Sites with trees and large shrubs only 

4 Presence / 

Absence 

2.5 10 Landsat green vegetation 

cover, photosynthetically-active 

vegetation (PV). VCS Biotic 

disturbance indicators score 

[continuous] 

Landsat mean and maximum green 

vegetation cover [VCS Biotic disturbance 

indicators score = Perennial green vegetation 

cover + Under-canopy green vegetation 

growth] 

a. Presence of palatable shrubs or perennial 

grasses under the canopy of tree/shrub >3 m  

2 Presence / Absence 2.5 5 a. Perennial green vegetation cover 

[continuous] (i.e. tree, shrub, grass 

cover) 

Mean green vegetation cover (PVMean) [a. Perennial 

green vegetation cover score = 5 x Ln(PVMean+1) / 

Ln(100+1)] 

b. Presence of mostly intact litter mats under 

canopy of tree/shrub >3 m  tall (>50% of tree 

canopy area has intertwined litter or shrub cover)    

2 Presence / Absence 2.5 5 b. Under-canopy green vegetation 

growth [continuous] (i.e. ephemeral 

biomass and non-bare soils)  

Difference between maximum and mean green 

vegetation cover (PVMaximum - PVMean) [b. Under-

canopy green vegetation growth score = 5 x 

Ln((PVMaximum - PVMean)+1) / Ln(100+1)] 

Physical disturbance indicators 6 Presence / 

Absence 

3 18 Landsat maximum green 

vegetation cover, relative 

responsiveness to rainfall 

using ecotype and local area 

benchmarks. VCS Physical 

disturbance indicator score 

[continuous]. Unified metric 

(a+b+c), class data not used. 

Maximum green vegetation cover 

(PVMaximum). Relative responsiveness to 

rainfall (index 0–1) where maximum green 

vegetation cover (PVMaximum) at each location 

is compared to each Ecotype's 90 percentile 

value in 10 km radius) [VCS Physical 

disturbance indicator score = 18 x Relative 

responsiveness to rainfall index] 

a. Prevalence of large patches of bare soil 

(>5 x 5 m) that shows no signs of productive 

capacity (i.e. ephemeral plant litter, stems etc.) 

2 0 (Dominant) / 1 

(Minor) / 2 (None) 

3 6     

b. Evidence of animal tracks, vehicle tracks or other 

physical disturbance to the natural land surface 

2 0 (Dominant) / 1 

(Minor) / 2 (None) 

3 6     

c. Destabilised creek channel banks (if present), 

characterised by no vegetation or stabilizing roots, 

deflation and bank erosion. Inspect banks on both 

sides of channels. 

2 0 (Dominant) / 1 

(Minor) / 2 (None) 

3 6     
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Rangelands Significant Environmental 

Benefits (SEB), Unit Biodiversity Score 

(UBS) components 

Max. 

value 

Current RAM 

metrics 

Weight 

or  

+gain 

Max. 

score or 

factor 

Rangelands DAT metrics Source data [calculation] 

Vegetation stratum 4 Presence / 

Absence 

Can be negative for 

absent but 

expected types, 

range from -8 to 

+16 

4 16 Ecotype typical vegetation 

structure. VCS Vegetation 

stratum score [categorical + 

continuous] 

Presence and cover defined by ecotype 

descriptive data (Hobbs et al. 2017), see 

Table 3.9. [VCS Vegetation stratum score = 

Sum of individual stratum scores] 

a. Trees/shrubs >3 m 1 -0.5 (absent) to +1 

(present) 

4 4 a. Ecotype typical 'TreeCover' + 

'MalleeCover'   

[Tree score = If ('TreeCover' + 'MalleeCover') 

>=10% then = 4, else  = 4 x ('TreeCover' + 

'MalleeCover' ) / 10] 

b. Shrubs 1–3 m 1 -0.5 (absent) to +1 

(present) 

4 4 b. Ecotype typical 'ShrubCover'  [Shrub score = If 'ShrubCover' >=10% then = 4, 

else  = 4 x 'ShrubCover' / 10] 

c. Low shrubs <1 m & hummock grasses 1 -0.5 (absent) to +1 

(present) 

4 4 c. Ecotype typical 'LowShrubCover' [Low shrub score =If 'LowShrubCover' >=10% then 

= 4, else  = 4 x 'LowShrubCover' / 10] 

d. Perennial tussock grasses with basal areas 

>30 mm 

1 -0.5 (absent) to +1 

(present) 

4 4 d. Ecotype typical 'GrassCover' + 

'SedgeCover' 

[Grass score = If ('GrassCover' + 'SedgeCover') 

>=10% then = 4, else  = 4 x ('GrassCover' + 

'SedgeCover' ) / 10] 

Introduced plant species 4 Presence / 

Absence 

2.5 10 Assumed absence. VCS 

Introduced plant species score 

[categorical] 

Cannot be determined accurately from 

satellite data [VCS Introduced plant species 

score, default value = 10] 

a. Declared species present? 1 0 (present) to 1 

(absent) 

2.5 2.5 
  

b. Introduced species dominate (>50% of 

vegetation cover) 

1 0 (present) to 1 

(absent) 

2.5 2.5 
  

c. Moderate invasion of introduced species (5–50% 

of the vegetation cover) 

1 0 (present) to 1 

(absent) 

2.5 2.5 
  

d. Very sparse to nil introduced species present 

(<5% of vegetation cover)  

1 0 (present) to 1 

(absent) 

2.5 2.5 
  

Vegetation Utilisation Score 20 Mean utilisation 

score of all species 

records with each 

species score 

weighted on 

generic palatability 

lookup table 

variable 

weights 

(palatability 

x utilisation 

matrix) with 

age class 

modifier 

26 Landsat mean total vegetation 

cover, relative condition using 

ecotype and local area 

benchmarks. Includes mean 

green (photosynthetically-active 

vegetation, PV) and dry (non-

photosynthetically-active 

vegetation, NPV). VCS 

Vegetation utilisation score 

[continuous] 

Mean total vegetation cover (PVMean + 

NPVMean). Relative vegetation condition 

(index 0–1) where mean total vegetation 

cover (PVMean + NPVMean) at each location is 

compared to each Ecotype's 90 percentile 

value in 10 km radius) [VCS Vegetation 

utilisation score = 26 x Relative vegetation 

condition index] 



 

DEW Technical report 2018/04 41 

Rangelands Significant Environmental 

Benefits (SEB), Unit Biodiversity Score 

(UBS) components 

Max. 

value 

Current RAM 

metrics 

Weight 

or  

+gain 

Max. 

score or 

factor 

Rangelands DAT metrics Source data [calculation] 

Conservation Significance Score (CSS),  

Conservation factor 

 
1 + Sum of 

CSS gains 

+ 0.5 

max. 

1.5 Ecotype associated 

communities and species. 

Conservation Significance Score 

(CSS), Total factor [continuous] 

Ecotype information (Hobbs et al. 2017). See 

Table 3.10. [Conservation Significance Score 

(CSS), Total factor = 1 + Sum of CSS gains] 

Is the vegetation association considered a 

threatened ecological community or 

ecosystem? 

1 Presence / 

Absence, 

maximum 

category 

+ 0.3 

max. 

+ 0.3 Ecotype matching. CSS 

Threatened ecological 

community gain [categorical] 

Defined by ecotype vegetation descriptive 

data matched to TEC lists in Rangelands 

Assessment Manual [CSS Threatened 

ecological community gain = highest gain of 

a, b, c, d or e] 

a. State (Provisional List of Threatened Ecosystems 

of SA) Rare community 

1 Presence + 0.05 + 0.05 a. Ecotype partial match Only Acacia cambagei Low Open Woodland over 

Typhonium aff. alismifolium and Nicotiana truncata 

lining arid watercourses on gypseous plains in CEB 

region [partial match to Ecotype 09] 

b. State (Provisional List of Threatened Ecosystems 

of SA) Vulnerable community 

1 Presence + 0.1 + 0.1 b. Ecotype partial match Only Acacia aneura Low Woodland on sand plains 

in CEB region [partial match to Ecotype 08, 22] 

c. State (Provisional List of Threatened Ecosystems 

of SA) Endangered community 

1 Presence + 0.15 + 0.15 c. Ecotype match / partial match Only Freshwater wetlands in CEB region [match to 

Ecotype 10, 11, 12, 14, 18, 19, 29, partial 17] 

d. Nationally (EPBC Act) Vulnerable community 1 Presence + 0.2 + 0.2 d. Not applicable Nil in CEB region 

e. Contains a Nationally (EPBC Act) Endangered or 

Critically Endangered community 

1 Presence + 0.3 + 0.3 e. Present but very infrequent in CEB 

study area 

Only mound springs vegetation in CEB 

(Endangered). Existing mapping in NatureMaps 

Number of threatened plant species 

recorded for within the site  
*If a species has both a State (NP&W Act) and National 

(EPBC Act) rating, it's only recorded for its National rating. 

Not 

limited 

Presence / 

Absence 

1–20 

points 

0.1 
(based on 

sum of 

status class 

counts x 

weights) 

Ecotype typical priority flora 

species. CSS Threatened plant 

species gain [continuous] 

Presence defined by ecotype associated 

species tables. Species by highest status class 

only*. Threatened plant species points = Sum 

of plant species status class counts x weights 

[CSS Threatened plant species gain = 0.0188 x 

(Total  threatened plant species points)0.5661] 

a. State Rare species recorded Not 

limited 

Count of species 

present 

1 Not 

limited 

a. Ecotype associated SA Rare species 

[count] 

[SA R points = Count of SA Rare species x status 

class weight] 

b. State Vulnerable species recorded Not 

limited 

Count of species 

present 

2.5 Not 

limited 

b. Ecotype associated SA Vulnerable 

species [count] 

[SA V points = Count of SA Vulnerable species x 

status class weight] 

c. State Endangered recorded Not 

limited 

Count of species 

present 

5 Not 

limited 

c. Ecotype associated SA Endangered 

species [count] 

[SA E points = Count of SA Endangered species x 

status class weight] 

d. Nationally Vulnerable species recorded Not 

limited 

Count of species 

present 

10 Not 

limited 

d. Ecotype associated AUS Vulnerable 

species [count] 

[AUS VU points = Count of AUS Vulnerable species 

x status class weight] 

e. Nationally Endangered or Critically endangered 

species recorded 

Not 

limited 

Count of species 

present 

20 Not 

limited 

e. Ecotype associated AUS 

Endangered or Critically endangered 

species [count] 

[AUS EN CE points = Count of AUS Endangered or 

Critically endangered species x status class weight] 
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Rangelands Significant Environmental 

Benefits (SEB), Unit Biodiversity Score 

(UBS) components 

Max. 

value 

Current RAM 

metrics 

Weight 

or  

+gain 

Max. 

score or 

factor 

Rangelands DAT metrics Source data [calculation] 

Potential habitat for threatened animal 

species (number observed or recorded) 

for the site 
*If a species has both a State (NP&W Act) and National 

(EPBC Act) rating, it's only recorded for its National rating.  

Not 

limited 

Presence / 

Absence 

1–20 

points 

0.1 
(based on 

sum of 

status class 

counts x 

weights) 

Ecotype typical priority fauna 

species. CSS Threatened animal 

species gain [continuous] 

Presence defined by ecotype associated 

species tables. Species by highest status class 

only*. Threatened animal species points = 

Sum of animal species status class counts x 

weights [CSS Threatened animal species gain 

= 0.0188 x (Total threatened animal species 

points)0.5661] 

a. State Rare species observed or locally recorded Not 

limited 

Count of species 

likely to use habitat 

1 Not 

limited 

a. Ecotype associated SA Rare species 

[count] 

[SA R points = Count of SA Rare species x status 

class weight] 

b. State Vulnerable species observed or locally 

recorded 

Not 

limited 

Count of species 

likely to use habitat 

2.5 Not 

limited 

b. Ecotype associated SA Vulnerable 

species [count] 

[SA V points = Count of SA Vulnerable species x 

status class weight] 

c. State Endangered species observed or locally 

recorded 

Not 

limited 

Count of species 

likely to use habitat 

5 Not 

limited 

c. Ecotype associated SA Endangered 

species [count] 

[SA E points = Count of SA Endangered species x 

status class weight] 

d. Nationally Vulnerable species observed or 

locally recorded 

Not 

limited 

Count of species 

likely to use habitat 

10 Not 

limited 

d. Ecotype associated AUS Vulnerable 

species [count] 

[AUS VU points = Count of AUS Vulnerable species 

x status class weight] 

e. Nationally Endangered or Critically endangered 

species observed or locally recorded 

Not 

limited 

Count of species 

likely to use habitat 

20 Not 

limited 

e. Ecotype associated AUS 

Endangered or Critically endangered 

species [count] 

[AUS EN CE points = Count of AUS Endangered or 

Critically endangered species x status class weight] 
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Table 3.9. Vegetation stratum by ecotype scores used by the Rangeland DAT application for evaluating native 

vegetation clearance and offset applications in the Cooper-Eromanga Basin region of South Australia 

 Vegetation stratum points 

ID, Ecotype name 

Total 

score Tree Shrub 

Low 

shrub Grass 

 1. Mitchell-grass, Bindyi, Bluebush/Fissure-plant clay loam 

plains or floodplains 

9.05 0.30 0.75 4.00 4.00 

 2. Bladder Saltbush, Mitchell-grass, Bindyi clay loam slopes 8.61 0.11 0.50 4.00 4.00 

 3. Mitchell-grass, Bindyi, Plover-daisy clay plains 9.33 0.04 1.29 4.00 4.00 

 4. Bindyi, Mitchell-grass, Desert Glasswort clay undulating hills 8.18 0.00 0.18 4.00 4.00 

 5. Desert Senna, Spiny Saltbush clay plains and loam dunes 14.14 2.14 4.00 4.00 4.00 

 6. Black Bluebush, Low Bluebush, Bindyi clay slopes 9.78 0.22 1.56 4.00 4.00 

 7. Bindyi, Buckbush, Bottle-washers sandy slopes 10.67 1.15 1.52 4.00 4.00 

 8. Desert Senna over Three-awn/Wire-grass, Bindyi loam 

slopes 

11.91 1.07 2.84 4.00 4.00 

 9. Red Mulga over Bindyi, Three-awn/Wire-grass clay slopes 14.52 4.00 2.52 4.00 4.00 

10. Coolibah over Lignum, Bindyi clay loam plains or 

floodplains 

16.00 4.00 4.00 4.00 4.00 

11. Lignum, Golden Goosefoot over Nardoo clay plains 10.90 1.07 4.00 4.00 1.84 

12. Coolibah over Lignum, Germander clay loam plains 16.00 4.00 4.00 4.00 4.00 

13. Bindyi, Goat-head Bindyi, Bristly Love-grass clay loam 

plains or floodplains 

11.33 1.88 1.45 4.00 4.00 

14. Lignum, Old-man Saltbush, Golden Goosefoot clay or clay 

loam slopes or floodplains 

12.02 0.43 3.60 4.00 4.00 

15. Bristly Love-grass, Goat-head Bindyi, Bindyi dunefield 

swales 

10.23 0.97 1.26 4.00 4.00 

16. Nitre-bush, Twinleaf loam slopes 7.11 0.24 1.56 4.00 1.31 

17. Bare or rarely Cane-grass, Nitre Goosefoot loamy slopes, 

salt lakes or floodplains 

8.29 1.34 1.13 3.23 2.59 

18. Ray Grass/Couch, Scurf-pea, Desert Nightshade clay loam 

plains 

8.67 0.56 0.11 4.00 4.00 

19. Coolibah over Flat-sedge, Ray Grass/Couch loam plains 14.76 4.00 2.76 4.00 4.00 

20. Bindyi, Annual Saltbush, Samphire clay plains or 

floodplains 

8.81 0.05 1.03 4.00 3.73 

21. Mitchell-grass clay slopes 8.78 0.50 0.27 4.00 4.00 

22. Black Oak over Bindyi sandy slopes 12.45 2.83 1.71 3.90 4.00 

23. Bindyi, Low Bluebush, Bottle-washers loamy slopes or 

plains 

8.53 0.13 0.39 4.00 4.00 

24. Sandhill Cane-grass, Three-awn/Wire-grass, Hard Spinifex 

dunefields 

10.74 0.52 2.22 4.00 4.00 

25. Bindyi, Three-awn/Wire-grass sandy slopes 10.15 0.45 1.69 4.00 4.00 

26. Umbrella Bush, Sandhill Cane-grass dunefields 10.40 0.40 2.62 3.39 4.00 

27. Hard Spinifex with Sticky Hop-bush, Umbrella Bush 

dunefields 

14.13 2.13 4.00 4.00 4.00 

28. Umbrella Bush over Ruby Saltbush, Bindyi slopes 12.98 0.98 4.00 4.00 4.00 

29. Water (>75% of time) 0.00 0.00 0.00 0.00 0.00 
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Table 3.10. Conservation significance by ecotype score gain values used by the Rangeland DAT application for 

evaluating native vegetation clearance and offset applications in the Cooper-Eromanga Basin region of South Australia 

 Conservation Significance Score 

  Threatened community Threatened species 

Ecotype name 

Total 

gain Gain Status# 

Plant 

gain 

Animal 

gain 

Plant 

points 

Animal 

points 

 1. Mitchell-grass, Bindyi, Bluebush/Fissure-plant 

clay loam plains or floodplains 

0.20 0 No 0.10 0.10 54 82 

 2. Bladder Saltbush, Mitchell-grass, Bindyi clay loam 

slopes 

0.09 0 No 0.02 0.07 1 10 

 3. Mitchell-grass, Bindyi, Plover-daisy clay plains 0.16 0 No 0.06 0.10 7 21 

 4. Bindyi, Mitchell-grass, Desert Glasswort clay 

undulating hills 

0.17 0 No 0.07 0.10 11 17.5 

 5. Desert Senna, Spiny Saltbush clay plains and 

loam dunes 

0.14 0 No 0.04 0.10 3 52.5 

 6. Black Bluebush, Low Bluebush, Bindyi clay slopes 0.18 0 No 0.10 0.08 36.5 13 

 7. Bindyi, Buckbush, Bottle-washers sandy slopes 0.15 0 No 0.05 0.10 5.5 41 

 8. Desert Senna over Three-awn/Wire-grass, Bindyi 

loam slopes 

0.30 0.10 SA Vulnerable 

(part) 

0.10 0.10 24.5 32 

 9. Red Mulga over Bindyi, Three-awn/Wire-grass 

clay slopes 

0.25 0.05 SA Rare (part) 0.10 0.10 24.5 27.5 

10. Coolibah over Lignum, Bindyi clay loam plains or 

floodplains 

0.35 0.15 SA Endangered 0.10 0.10 55.5 48.5 

11. Lignum, Golden Goosefoot over Nardoo clay 

plains 

0.28 0.15 SA Endangered 0.05 0.08 5 14 

12. Coolibah over Lignum, Germander clay loam 

plains 

0.24 0.15 SA Endangered 0.02 0.07 1 11 

13. Bindyi, Goat-head Bindyi, Bristly Love-grass clay 

loam plains or floodplains 

0.20 0 No 0.10 0.10 36 55 

14. Lignum, Old-man Saltbush, Golden Goosefoot 

clay or clay loam slopes or floodplains 

0.35 0.15 SA Endangered 0.10 0.10 31 118.5 

15. Bristly Love-grass, Goat-head Bindyi, Bindyi 

dunefield swales 

0.15 0 No 0.05 0.10 5.5 32.5 

16. Nitre-bush, Twinleaf loam slopes 0.20 0 No 0.10 0.10 25 43 

17. Bare or rarely Cane-grass, Nitre Goosefoot loamy 

slopes, salt lakes or floodplains 

0.25 0.15 SA Endangered 

(part) 

0.00 0.10 0 18 

18. Ray Grass/Couch, Scurf-pea, Desert Nightshade 

clay loam plains 

0.24 0.15 SA Endangered 0.02 0.07 1 10 

19. Coolibah over Flat-sedge, Ray Grass/Couch loam 

plains 

0.28 0.15 SA Endangered 0.03 0.10 2 29 

20. Bindyi, Annual Saltbush, Samphire clay plains or 

floodplains 

0.20 0 No 0.10 0.10 46 72.5 

21. Mitchell-grass clay slopes 0.20 0 No 0.10 0.10 50.5 42 

22. Black Oak over Bindyi sandy slopes 0.28 0.10 SA Vulnerable 

(part) 

0.08 0.10 12 20 

23. Bindyi, Low Bluebush, Bottle-washers loamy 

slopes or plains 

0.19 0 No 0.09 0.10 14.5 25.5 

24. Sandhill Cane-grass, Three-awn/Wire-grass, Hard 

Spinifex dunefields 

0.17 0 No 0.07 0.10 11 39.5 

25. Bindyi, Three-awn/Wire-grass sandy slopes 0.17 0 No 0.07 0.10 11.5 39.5 

26. Umbrella Bush, Sandhill Cane-grass dunefields 0.10 0 No 0.00 0.10 0 42 

27. Hard Spinifex with Sticky Hop-bush, Umbrella 

Bush dunefields 

0.14 0 No 0.04 0.10 4.5 35.5 

28. Umbrella Bush over Ruby Saltbush, Bindyi slopes 0.20 0 No 0.10 0.10 21 46 

29. Water (>75% of time) 0.25 0.15 SA Endangered 0.00 0.10 0 123 

#Colour denotes freshwater wetlands (pale blue) and partial or saline wetlands (buff). 
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Figure 3.20. The distribution of Landscape Context Score (LCS) environmental values used by the Rangeland DAT 

application in the Cooper-Eromanga Basin region of South Australia 
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Figure 3.21. The distribution of Vegetation Condition Score (VCS) environmental values used by the Rangeland DAT 

application in the Cooper-Eromanga Basin region of South Australia 
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Figure 3.22. The distribution of Conservation Significance Score (CSS) environmental values used by the Rangeland 

DAT application in the Cooper-Eromanga Basin region of South Australia 
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Figure 3.23. The distribution of Significant Environmental Benefit (SEB) Unit Biodiversity Score (UBS) values used by 

the Rangeland DAT application in the Cooper-Eromanga Basin region of South Australia 
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4 Discussion 

4.1 Reducing environmental risk 

Pastoral grazing activities, energy industry exploration and developments, and the construction of transport 

infrastructure have the potential to impact environmental values and the ecology of the Cooper-Eromanga Basin 

region. Many government regulations and corporate policies exist to minimise harmful outcomes of these 

activities. The effectiveness of required assessments of potential environmental risks are dependent on reliable 

and spatially accurate information, and consistent interpretation of this information. The cost of undertaking 

on-ground assessments of environmental values and risks can be burdensome, and reliability of these 

assessments are influenced by seasonal conditions and observer skills. In the age of free and easy access to high 

resolution satellite data, and given the maturity of remote-sensing technologies, it is now possible to undertake 

many environmental assessments more cheaply and repeatability than ever before. Remotely-sensed assessments 

can provide guidance for more targeted field surveys and ecological interpretations. 

The range of environmental values and spatial mapping provided by this study are intended to facilitate rapid, 

routine and consistent assessments of the potential impact of existing or new industry activities on environmental 

assets or landscape functions. This spatial information has been produced at a locational accuracy of less than 

30 metres to allow more precise evaluations of risk and potential siting of industry activities to avoid ecologically-

sensitive areas.  

Ecosystem attributes, remotely-sensed measures of vegetation, soil and water cover, and condition metrics that 

provide indicators of vegetation and landscape functions have been chosen and tailored to address the 

predominant issues and landuses of the region. Most information has been provided as continuous variables 

(rather than categorical data), which allows greater precision in evaluations, especially when multiple 

environmental values are combined to answer more complex queries on environmental values or risks. Relative 

condition metrics on vegetation utilisation by herbivores and soil-vegetation responsiveness to rainfall for 

different ecosystem types developed for this study allow for more meaning evaluations of landscape condition 

and states. These condition metrics are potentially beneficial to “state-and-transition” models and evaluations of 

an ecosystem’s ability to recover from potentially harmful impacts. 

In arid environments, locations which receive additional water tend to be more productive and are typically 

considered a priority for conservation due to the species they support (Stafford Smith & Morton 1990, Morton et 

al. 1995, Hobbs et al. 2017) and often experience higher pressures from human use (e.g. livestock grazing, 

tourism). More persistently wet and productive areas are typically highly valued for their ecological functions, 

pastoral utility, cultural significance and amenity values. In time of drought, these values are magnified as natural 

and introduced life typically focusses on the diminishing resources of water and green vegetation. During 

droughts these locations often provide refugia for a suite of wildlife which cannot persist in the region without 

these natural sanctuaries and population sources which disperse, breed and re-populate other areas during better 

seasons. 

Land management and potential development activities need to strongly consider their likely impacts on water 

volumes, water quality and vegetation within wetlands and groundwater-dependent ecosystems (GDEs). These are 

complicated by highly variable rainfall, flooding and recharge events. Variations in wetland connectivity and timing 

during different event sizes and seasons are very large and difficult to predict. The complexity and interactions 

between surface and groundwater systems are also poorly quantified in this region. As a result, any planned 

activity in this region should be based on assumptions for the “worst case” scenario. Further evidence and 

modelling are required to investigate issues of:  

 surface water and groundwater redistribution patterns under different natural events (i.e. size and timing) 

 mobility of water soluble and non-insoluble chemicals through soils, sediments and aquifers 
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 dispersion, dilution and attenuation of chemicals in these systems 

 ecosystem sensitivities to disturbances of water quality or quantity (i.e. surface, subsurface, aquifer). 

4.2 Desktop assessments and spatial tools 

The spatial data (e.g. environmental metrics, SEB scores) and desktop tools (e.g. NVC SEB Rangelands DAT) 

provided by this study dramatically reduce the cost of many environmental assessments and monitoring by 

virtually eliminating the need for on-ground surveys. These data and tools provide uniform and consistent 

assessment results by eliminating biases or errors resulting from field observations influenced by variations in 

seasonal conditions or ecological knowledge of assessment staff. As further information becomes available (e.g. 

new flora/fauna surveys, satellite imagery, analytical methodologies or conservation priorities) the current 

evaluation data and metrics should be periodically reviewed and updated. Future assessments for specific 

environmental values (e.g. species-specific conservation priorities) may require additional data collections and the 

identification of new benchmarks for comparative analyses. 

The data and tools developed for assessing native vegetation clearance and offset applications in the Cooper-

Eromanga Basin have been endorsed by the Native Vegetation Council (NVC Meeting No. 219, 19th June 2018) for 

use commencing July 1st 2018, and are strongly supported by major energy industry operators in the region 

(available via the South Australian Resources Information Gateway, (SARIG) website (https://map.sarig.sa.gov.au/), 

All Map Layers, Search “Cooper”). The landscape condition metrics developed by this study have been applied to 

other parts of the state, and are currently used to help pastoral grazing condition assessments in rangeland 

environments. The spatial datasets and desktop tools provided by this study allows all industry sectors to identify 

the location of important ecological assets, and facilitates planning to minimise environmental risks and costs of 

activities and new developments in the region. 

 

https://map.sarig.sa.gov.au/
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5 Appendices 

A. NVC Rangelands DAT application components 

The following series of maps represent the translation of Landsat satellite data, and ecotype summary information 

provided by the “Flora and fauna communities of the Cooper-Eromanga Basin” study (Hobbs et al. 2017), into 

metrics equivalent to those used within the Native Vegetation Council’s field-based Rangelands Assessment 

Scoresheet (Native Vegetation Branch 2017). 

Landscape Condition Score (LCS), Total factor (<10 ha) 

LCS Landforms per hectare (gain) 

LCS Protected area (gain) 

LCS Wetlands (gain) 

 

Vegetation Condition Score (VCS), Total 

VCS Biotic disturbance indicators (score) = Perennial green veg. (score) + Under-canopy green veg. growth (score) 

VCS Physical disturbance indicators (score) 

VCS Vegetation stratum (score) 

VCS Introduced plant species (score) 

VCS Vegetation utilisation (score) 

 

Conservation Significance Score (CSS), Total factor 

CSS Threatened ecological community (gain) 

CSS Threatened plant species (gain) 

CSS Threatened animal species (gain) 
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A.1 Landscape context score 
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A.2 Vegetation condition score 
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A.3 Conservation significance score 
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