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Native Vegetation
Key Findings
• Seven NRM regions completed native vegetation accounts.
• A protocol and an indicator standard, hereafter referred to as the ‘common standard’, developed for the
trial, provided a consistent methodology for regions to select indicators that best described the condition
of native vegetation in different landscapes across different regions.
• The trial showed that practical and cost-effective methods can be developed by the regions, with
assistance from experts in State and Commonwealth agencies, to meet the standards required by the
protocol to generate high quality sub-regional scale condition accounts for native vegetation assets.
• The regional accounts have highlighted the importance of measuring the quality of the native vegetation
asset, because a simple quantity measure of native vegetation extent lacks an assessment of the quality
and description of the biophysical condition of the native vegetation asset.
• The use of the common standard developed for the trials enabled broad comparison of the relative
condition of native vegetation assets within and between regions. However, aggregation of regional native
vegetation accounts is hindered by incompatible classifications of vegetation types at regional, state and
national levels.

Introduction
Nearly 70% of Australia is used to grow food and fibre, extract minerals and provide housing and urban amenities. These
land uses, combined with the effects of feral animals and weeds, have resulted in modification of native vegetation
and a corresponding decline in its condition. The effective management of native vegetation assets is increasingly
recognised as critical for managing water quality, protecting against soil erosion, mitigating salinity and conserving
biodiversity (Thackway and Lesslie 2008).
A protocol for constructing a native vegetation condition account was developed to support the asset condition
accounting method, Accounting for Nature, at a regional (sub-national) scale (Thackway et al. 2015). It provides a standard
approach to compiling and populating regional environmental accounts. The application of the protocol by the regions
in the trial is discussed in this chapter.
Native vegetation was identified as an asset in 88% of NRM regional strategic plans across Australia, often under the
headings of native vegetation and biodiversity (GHD 2012). Native vegetation accounts were submitted by nine of the
10 trial regions, with two regions covering adjoining NRM regions (Northern Gulf Resource Management Group for
Northern Gulf and Cape York, and Queensland Murray-Darling Committee for the Queensland Murray-Darling Basin,
including Queensland Murray-Darling, Condamine and parts of South West NRM (see Chapter 1, Figure 2). Native
vegetation accounts for seven of these regions were accredited by the Scientific Standards and Accreditation Committee.

Comparison of Approaches
Classification of Assets
In the early 1980s a need for a consistent national framework encompassing all jurisdictions involved in vegetation
survey, classification and mapping was recognised (ESCAVI 2003). Developed in the 1990s, the National Vegetation
Information System (NVIS) (ESCAVI 2003; Hnatiuk et al. 2009; Thackway et al. 2008) has been variously implemented by all
jurisdictions. Despite a strong initial start to produce a national list of vegetation types (Department of Environment and
Water Resources 2007), each State and Territory continued to maintain the state-based native vegetation classification
system. NRM regions use a variety of state or national classifications and some regions even utilise their own classification
(Table 6). Consequently, it is difficult to compare the status of native vegetation sometimes within a state and often
across state borders (DEWHA 2009).
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Table 6: Native vegetation classification systems within states and territories

Jurisdiction

Native Vegetation Classification System(s)

Australian Government

33 Major Vegetation Groups (MVG),
85 Major Vegetation Subgroups (MVS) (Department of the Environment)

Australian Capital Territory

Ecological Communities

New South Wales

16 Vegetation formations
99 Vegetation (Keith) Classes
~1,500 NSW Plant Community Types (NSW Office of Environment and Heritage 2014)
variable Regional Vegetation Communities (RVC) and Broad Vegetation Types (Spatial Vision
2013)

Northern Territory

Vegetation associations (Northern Territory Department of Land Resource Management 2014)

Queensland

1,384 Regional Ecosystems (RE) (Queensland Department of Environment and Heritage
Protection 2014b)
16 Broad Vegetation Groups (BVG) (Queensland Department of Environment and Heritage
Protection 2014a)

South Australia

NVIS framework (Department of Environment)

Tasmania

~ 158 TASVEG Vegetation Communities (Harris and Kitchener 2005)

Victoria

897 Ecological Vegetation Classes (EVC) (Department of Sustainability and Environment Victoria
2013)

Western Australia

819 Vegetation Associations (Shepherd et al. 2001)

To enable inter-region comparison across the 10 trial regions, the protocol suggested NRM regions define their native
vegetation asset according to the National Vegetation Information System (Major Vegetation Groups (MVGs) or Major
Vegetation Subgroups (MVSs)) as a test of how the results by the various classification systems compared more broadly
(Table 7).
Table 7: Native vegetation classification systems used in the Regional Environmental Accounts Trial.

REGION

Classification System (number in region/
number Statewide or nationally)

Central West Catchment Management Authority

Keith Vegetation Class (31/99))

Corangamite Catchment Management Authority

Major Vegetation Groups (MVG, 14/33)

Natural Resources Eyre Peninsula

Major Vegetation Subgroups (MVS, 23/85)

Northern Agricultural Catchments Council

Major Vegetation Subgroups (MVS, 87/85)

Namoi Catchment Management Authority

Regional Vegetation Communities (RVC, 18/n.a.)

North Central Catchment Management Authority

Ecological Vegetation Class (EVC, 103/897)
Major Vegetation Groups (MVG, 12/33)
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Northern Gulf Resource Management Group

Broad Vegetation Group (BVG, 14/16)

NRM North

n/a

Queensland Murray-Darling Committee

Major Vegetation Group (MVG, 19/33)

SEQ Catchments

Major Vegetation Group (MVG, 15/33)

AUSTRALIAN REGIONAL ENVIRONMENTAL ACCOUNTS TRIAL | TECHNICAL ANALYSIS

Selection of Indicators
The native vegetation protocol included a draft standard for indicator selection and data quality (Table 8). Native
vegetation communities and the pressures on those communities are variable (Bleby et al. 2008; Thackway et al. 2006),
so the protocol was designed to ensure consistency in populating accounts, while allowing for regional diversity.
The protocol requires that a condition account for native vegetation incorporates elements of both the quantity and the
quality of native vegetation. Quantity is reflected in the indicator, extent. Extent of native vegetation is the total area of
each vegetation type distributed across the landscape measured at a particular resolution and point(s) in time. Quality
comprises aspects of composition and configuration. Composition refers to the functional and structural integrity of
the native vegetation asset. It provides information about the various components which make up that vegetation
type (such as key species, vertical structure, proportion of weedy or endemic plants, etc). Table 9 is an example of the
indicators of composition used by the Eyre Peninsula region of South Australia.
Table 8: Draft Standard for Native Vegetation Condition Indicators and Data Quality – May 2014

Accreditation Grade

Native Vegetation
Extent

5

An annual extent measure is
provided for each regional
native vegetation type and
Major Vegetation Group;
and

The composition of each vegetation
community has been determined by
an annual random site survey of flora
composition using a suitable number of
sites per vegetation type as determined
by a statistical power analysis*; and

The configuration of each
vegetation community incorporates
an appropriate measure

An annual extent measure is
provided for each regional
native vegetation type;
and

The composition of each vegetation
community has been determined by a
regular** site survey of flora composition
using a suitable number of sites per
vegetation type as determined by a
statistical power analysis*; and

The configuration of each
vegetation community incorporates
an appropriate measure

Extent measures are
provided for each regional
native vegetation type;
and

The composition of each vegetation
community has been determined by a
random site survey of flora composition
using a suitable number of sites per
vegetation type as determined by a
statistical power analysis*; and

The configuration of each
vegetation community incorporates
an appropriate measure

Extent measures are provided
for each regional native
vegetation type; and

Expert judgment has been used to
estimate the composition of each
vegetation type^^, and

The configuration of each
vegetation community incorporates
an appropriate measure

Extent measures are
provided for each Major
Vegetation Group; and

Expert judgment has been used to
estimate the composition of each Major
Vegetation Group^^.

Comprehensive

4
Substantial

3
Good

2
Reasonable

1
Acceptable

Native Vegetation Composition

Native Vegetation
Configuration

Measures of Native Vegetation extent only where:

•
•

0
Not Accredited

*

•

Woody vegetation communities are known to be degraded by clearing of understory, grazing or weed invasion;
Grassland (non-woody) vegetation communities are known to be significantly degraded by grazing or weed
invasion (including grasslands dominated by improved pastures); or
Vegetation communities are known to have been significantly altered by changed fire regimes (eg invasive
native scrub in western NSW or northern Australian savannahs).

For the trial, 10 sites were assumed to be sufficient following expert advice

** “Regular” – a consistent time period that is not annual (eg two to five yearly surveys) and/or annual surveys in those vegetation classes that
show/ are likely to show change over a short period of time
^^ Assessment applies to contemporary change/s observed in the past 10 years
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Table 9: Bushland Condition Indicators used to measure the composition of native vegetation in the Eyre Peninsula Region of South Australia.

Bushland condition summary sheet
Eyre Peninsula, South Australia

EP Community - Open forests and woodlands with a dense sclerophyll shrub understorey
Date:
Very Poor

Recorder:
Poor

Busland Property ID: EP _ _ _ - _ _ _ _ - _ Assessment Site No. __

Moderate

Good

Excellent

Very Poor

Species Diversity Score
0

7

Weed Abundance and Threat Score

40

30

Structural Diversity A - Ground Cover Score

-4

0
0

1

Structural Diversity B - Life Forms Score
7

Tree & Woody Shrub Regeneration Score
2

Tree Health - Dieback Score

-8

-3.5

Tree Health - Lerp Damage Score

-4

-2.0

Tree Health - Mistletoe Infestation Score

-6

-4.0

Poor

Moderate

Good

Excellent

Tree Habitat Score
15

24

35

55

0

20

13

8

0

0

2

3

4

0

Tree Hollow Score

2

4

7

9

10

1

2

4

7

10

4

6

8

10

0

Fallen Logs and Trees Score
2

Feral Animal Abundance Score

10

15

20

25

15

3

4

6

9

-36

-1.0

0.5

1.5

2

-29

0

2.0

3.0

4

-8

-2.0

-0.5

0

1

9

Feral Animal Frequency Score
-22

Total Grazing Pressure Score
-16

Bushland Degradation Risk
0

6

4

2

-14

-9

-3

0

-8

-4

-2

0

2

5

8

12

Configuration of native vegetation is the spatial arrangement of plant communities across the landscape which serve
an important function in population viability, population connectivity, seed dispersal, and habitat suitability. A similar
term for configuration is ‘landscape context’ (Parkes et al. 2003).
The native vegetation protocol includes a quality assurance standard to describe the minimum acceptable standard for
accreditation as a regional-scale native vegetation account and to provide users with an understanding of the quantity
and quality of the native vegetation accounts (Table 8).
Each NRM region was encouraged to consult with experts, primarily from relevant state agencies and universities, to
determine which composition and configuration indicators were appropriate to use in their accounts. Indicators of
composition and configuration used in the trial are documented in Table 10 and Table 11. A number of state-based
monitoring programs served as starting points (eg South Australia’s Bushland Condition Monitoring Program, and
Victoria’s Habitat Hectares). It was assumed for the purposes of this trial that scientists involved in the design of these
monitoring programs selected condition indicators which would provide appropriate measures of composition to
describe aspects of the vigour, organisation and resilience of the relevant native vegetation communities (Cosier and
McDonald 2010; Rapport et al. 1998).
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Table 10: Composition indicators used by regions in the environmental accounts trial.

REGION

Assessment
Program

Central West CMA

Sampling unit
(No. of classes)

Sampling
period

Keith Class; 31

n/a

n/a

Corangamite CMA

Habitat Hectares

Major Vegetation
Groups (MVG); 14

Natural Resources
Eyre Peninsula

Based on Bushland
Condition
Monitoring (based
on Conservation
Council SA
method)

Major Vegetation
Subgroups (MVS); 23

2012

Indicators varied depending on
vegetation type, but used from the
following: Structure, Diversity, Weed,
Regeneration, Dieback, Habitat,
Nativeness, Mangrove Seedling.

Northern Agricultural
Catchments Council

Expert opinion
based on existing
surveys in region

Major Vegetation
Subgroups (MVS, 87)

n/a

Vegetation Structure, Understorey,
Overstorey, Species Diversity,
Regenerative Capacity, Fallen Timber,
Soil Disturbance, % Cryptogams,
% Weed Cover, % Litter Cover, Bird
Presence, Slope, % Bare Ground.

Namoi CMA

Based on
BioMetric,
BioCondition and
Habitat Hectares

Regional Vegetation
Communities (RVC); 18

2011

Canopy Species, Large Trees, Trees
with Hollows, Dead Fallen Timber
(Length), Canopy Health, Native
Shrub & Small Tree Species, Native
Groundcover Species, Native Canopy
(% cover), Native Midstorey (% cover),
Weeds (Ground, Canopy & Midstorey),
Moss, Lichens (Groundcover %),
Organic Litter (Groundcover %),
Rock/Bare Ground (Groundcover %).

North Central CMA

Habitat Hectares

Ecological Vegetation
Class (EVC); 103 Major
Vegetation Groups
(MVG); 12

1989 - 2005

Large Trees, Tree Canopy Cover,
Understorey, Lack of Weeds,
Recruitment, Organic Litter, Logs.

n/a

Time Since Last Fire;
Distribution of Time Since Last Fire

n/a

n/a

Major Vegetation
Group (MVG, 19)

n/a

n/a

Major Vegetation
Group (MVG, 15)

n/a

Vegetation Structure (overstorey and
understorey), Species Composition
(overstorey and understorey),
Regenerative Capacity (fire,
reproductive potential, soil structure,
soil chemistry, soil biology, soil
hydrology).

Northern
Gulf Resource
Management Group

Broad Vegetation
Group (BVG, 14)

NRM North
Queensland MurrayDarling Committee
SEQ Catchments

Expert Opinion
based on VAST
methodology

1989 - 2005

Indicators of composition

Large Trees, Tree Canopy Cover,
Understorey, Lack of Weeds,
Recruitment, Organic Litter, Logs
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Table 11: Configuration indicators used by regions in the environmental accounts trial.

REGION

Assessment Program / Method used

Indicators of configuration

Central West Catchment Management Authority

Not assessed

n/a

Corangamite Catchment Management Authority

Habitat Hectares – Landscape Context

Patch size
Neighbourhood
Distance to core area

Natural Resources Eyre Peninsula

Habitat Hectares – Landscape Context

Patch Size
Neighbourhood
Distance to Core Area

Northern Agricultural Catchments Council

Expert opinion based on aerial
photography

Visual assessment of patch size
Number of patches
Connectivity

Namoi Catchment Management Authority
North Central Catchment Management Authority

Based on BioMetric, BioCondition and
Habitat Hectares

Intactness (number of patches)
Viable habitat

Habitat Hectares – Landscape Context

Patch size
Neighbourhood
Distance to core area

Northern Gulf Resource Management Group

Expert panel derived

Mean nearest neighbour
Time since last fire
Time since last fire distribution

NRM North

Not assessed

Queensland Murray-Darling Committee

Criteria G, Biodiversity Assessment
Monitoring Methods

Context
Connectivity
Distance to permanent water

SEQ Catchments

Criteria G, Biodiversity Assessment
Monitoring Methods

Context
Connectivity
Distance to permanent water
Patch size

Estimation of Reference Benchmarks
Pre-European reference benchmarks for native vegetation assets are standard practice in Australia (ESCAVI 2003; State
of the Environment Committee 2011; Thackway and Specht 2015). Reference benchmarks for Pre-European extent
were available to the regions at the Major Vegetation Subgroup and Major Vegetation Group level, through the NVIS
database (Figure 5). Reference benchmarks for other vegetation classification systems varied from state to state from
data often held by state agencies.
Some regions needed to establish pre-European benchmarks for regional vegetation types. They achieved this through
two main processes:
• engaging a qualified vegetation expert from within the NRM region, state government agency or a tertiary institution, to
compile an interim reference benchmark for each vegetation type (eg Natural Resources Eyre Peninsula (Wiebkin 2014), or
• commissioning a specific study, such as has been conducted by the Central West (DECC 2006) and Namoi Catchment
Management Authorities (Cameron and Truman 2014; Eco Logical Australia 2011) in NSW, to estimate reference
benchmarks based on the study of reference sites.
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Pre-European Major Vegetation Groups
Rainforest and vine thickets
Eucalyptus tall open forest
Eucalyptus open forest
Eucalyptus low open forest
Eucalyptus woodlands
Acacia forests and woodlands
Callitris forests and woodlands
Casuarina forests and woodlands
Melaleuca forests and woodlands
Other forests and woodlands
Eucalyptus open woodlands
Tropical eucalyptus woodlands/grasslands
Acacia open woodlands
Mallee woodlands and shrublands
Low closed forest and tall closed shrubland
Acacia shrublands
Other shrublands
Heath
Tussock grasslands
Hummock grasslands
Other grasslands, herblands, sedgelands and rushlands
Chenopod shrublands, samphire shrubs and forblands
Mangroves
Inland aquatic : fresh water, salt lakes, lagoons
Unclassified native vegetation
Naturally bare : sand, rocks, claypan, mudflat

0

500

1,000

Sea and estuaries
Unclassified Forests
Other open woodlands

Kilometers

Mallee o pen woodlands and sparse shrublands
Unknown/no data

Figure 5: Estimated Pre-European distribution of major vegetation groups (State of the Environment Committee 2011)

Data Sources and Analysis
Data for composition indicators were generated from in situ native vegetation surveys or derived from models and
remote sensing products (Table 12). Where existing data, on their own, were insufficient to complete a region’s account
these were supplemented by expert advice. Two regions (SEQ Catchments and Northern Agricultural Catchments
Council) convened expert workshops to analyse and interpret survey data and aerial photos and, combined with their
expert knowledge, compiled a regional account.
Natural Resources Eyre Peninsula utilised expertise in the state agency (DEWNR) to develop a specific monitoring
program for their region. Over a two-week period, a representative sampling of each of the 23 vegetation types across
the region was undertaken using Eyre Peninsula staff and volunteers (Wiebkin 2014).
Northern Gulf Resource Management Group acquired assistance from the Environmental Decisions Group at the
University of Queensland to develop a metric that assessed how fire affected the condition of native vegetation in the
northern savannahs. The details of this approach can be found in McDonald et al. (2014).
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Table 12: Source of data for native vegetation accounts
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REGION

Extent theme data sources

Composition theme data
sources

Configuration theme data
sources

Central West CMA (NSW)
(Greenhalgh 2014)

OEH (NSW); Landsat (DCCEE)

Not assessed

Not assessed

Corangamite (VIC)
(McCristal et al. 2014)

DEPI (VIC)

DEPI (VIC)

DEPI (VIC)

Eyre Peninsula (SA)
(Poole and Wiebkin 2014)

Collected as part of the
environmental accounts
trial; assisted by SA state
department (DEWNR)

Collected as part of the
environmental accounts
trial; assisted by SA state
department (DEWNR)

Collected as part of the
environmental accounts
trial; assisted by SA state
department (DEWNR)

Namoi (NSW) (Cameron
and Truman 2014)

Ecological Australia
(contractor)

Ecological Australia
(contractor)

Ecological Australia
(contractor)

North Central (VIC)
(Shaddick 2014)

DEPI (VIC)

DEPI (VIC)

DEPI (VIC)

Northern Agricultural
Catchments Council
(WA) (Jackson 2014)

Department of Agriculture
and Food (DAFWA)

Expert elicitation process
based on state datasets and
aerial photography; assisted
by experts in WA state
department (DEC) and SSAC

Expert elicitation process
based on state datasets
and aerial photography;
assisted by experts in WA
state department (DEC) and
environmental accounts
scientific standards and
accreditation committee

Northern Gulf RMG
(QLD) (Gobius 2014)

QLD Herbarium

Fire: MODIS; analysis designed
by experts at EDG lab at UQ

QLD Herbarium

NRM North (TAS)
(Baldwin 2014)

Not submitted

Not assessed

Not assessed

Queensland Murray
Darling Committee
(QLD) (Blackley 2014)

QLD Herbarium

Not assessed

QLD Herbarium

SEQ Catchments (QLD)
(Manning 2014)

QLD Herbarium

Expert elicitation process
based on state datasets and
other peer-reviewed science
(VAST); assisted by experts in
QLD state Herbarium and the
Trial’s Scientific Standards and
Accreditation committee

Not assessed
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Indicator Condition Scores
Indicator condition scores (ICS) are calculated for each individual indicator by measuring the difference between the
indicator measure and its reference benchmark, and scaling to yield a number between 0 and 100. Indicator condition
scores were calculated for each of the ‘indicator themes’ of extent, composition and configuration. The extent theme
consisted of a single measure of native vegetation extent.
Indicator condition scores are shown for native vegetation in nine regions (Table 13). Extent scores ranged considerably
across regions (15 – 99), while other indicators were less variable (composition: 40 – 64; configuration: 38 – 67).
Table 13: Presentation of most recent indicator condition scores for native vegetation in nine regions.

REGION

Year

Central West CMA (NSW)

Indicator Condition Score
Extent

Composition

Configuration

2010

15

n/a

n/a

Corangamite CMA (VIC)

2006

30

Eyre Peninsula (SA)

2012

45

56

43

Namoi CMA (NSW)

2010

51

47

38

North Central CMA (VIC)

2006

32

Northern Agricultural Catchments Council (WA)

2012

44

53

45

Northern Gulf RMG (QLD)

2006

99

64

67

Queensland Murray Darling Basin (QLD)

2006

49

n/a

48

SEQ Catchments (QLD)

2006

53

49

40

53

An example is provided in Table 14 showing a sample of measures and indicator condition scores for the 12 major
vegetation groups for the North Central Catchment Management region of Victoria. These are available in the account
spreadsheets online (nrmregionsaustralia.com.au).
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Table 14: Indicator condition scores for major vegetation groups in North Central CMA, Victoria.

Class
(National Vegetation Information System, Major vegetation group)
Callitris Forests and Woodlands MVG 7
Eucalypt Open Forests MVG 3

Measure

ICS

10

73

Composition/Configuration (Hha)

33.28

33

346,972

75

Extent (Ha)
Extent (Ha)
Composition/Configuration (Hha)

Eucalypt Woodlands MVG 5
Tussock Grasslands MVG 19
Mallee Woodlands and Shrublands MVG 14
Other Shrublands MVG 17
Chenopod Shrublands, Samphire Shrublands and Forblands MVG 22
Casuarina Forests and Woodlands MVG 8
Eucalypt Open Woodlands MVG 11
Mallee Open Woodlands and Sparse Mallee Shrublands MVG 32
Other Grasslands, Herblands, Sedgelands and Rushlands MVG 21
Low Closed Forests and Tall Closed Shrublands MVG 15

2006

Indicator
(unit)

49.55

50

421,899

26

Composition/Configuration (Hha)

36.81

37

Extent (Ha)

65,605

22

Composition/Configuration (Hha)

42.64

43

Extent (Ha)

Extent (Ha)

41,703

23

Composition/Configuration (Hha)

42.24

42

Extent (Ha)

18,383

33

Composition/Configuration (Hha)

43.24

43

Extent (Ha)

23,485

22

Composition/Configuration (Hha)

42.46

42

Extent (Ha)

7,115

10

Composition/Configuration (Hha)

32.04

32

Extent (Ha)

12,076

12

Composition/Configuration (Hha)

30.32

30

Extent (Ha)

109

8

Composition/Configuration (Hha)

31.47

31

Extent (Ha)

4,616

60

Composition/Configuration (Hha)

55.37

55

Extent (Ha)

894

22

22.74

23

Composition/Configuration (Hha)

Composition and configuration themes are comprised of multiple indicators. Each indicator, as described in Table 10
and Table 11 was compared to its reference measure and then combined with the other indicators within the theme
to produce a theme indicator condition score (eg Composition Indicator Condition Score) (see Table 14). Techniques for
integrating these theme indicator condition scores varied between jurisdictional monitoring programs including the
weighting of individual indicators within the theme (Table 15). Combined indicator condition scores for all regions are
shown in the accounts tables (links listed in Supplementary Material 1).
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Table 15: Comparison of approaches for calculating indicator condition scores (Indicator Condition Scores)

REGION
Central West CMA
(NSW)

Extent

Composition

Configuration

distance-to-reference

Not assessed

Not assessed

(Greenhalgh 2014)

Corangamite (VIC)
(McCristal et al. 2014)

distance-to-reference

Weightings applied based on Habitat
Hectares (Parkes et al. 2003)

Weightings applied based on
Habitat Hectares (Parkes et al. 2003)

Eyre Peninsula (SA)

distance-to-reference

Weightings applied based on
Bushland Condition Monitoring
Program (Wiebkin 2014)

Weightings applied based on
Habitat Hectares (Wiebkin 2014)

Namoi (NSW)

distance-to-reference

Weightings applied based on
a method devised by regional
ecologists (Cameron and Truman 2014)

Weightings applied based on method
devised by regional ecologists
(Cameron and Truman 2014)

North Central (VIC)

distance-to-reference

Weightings applied based on Habitat
Hectares (Parkes et al. 2003)

Weightings applied based on
Habitat Hectares (Parkes et al. 2003)

Northern Agricultural
Catchments Council
(WA)

distance-to-reference

Assigned condition scores based on
Keighery scale

Assigned condition scores based on
Keighery scale (Jackson 2014)

Northern Gulf RMG
(QLD)

distance-to-reference

NRM North (TAS)

Not assessed

Not assessed

Not assessed

Queensland Murray
Darling Committee
(QLD)

distance-to-reference

Not assessed

Distance-to-reference (Blackley 2014)

SEQ Catchments
(QLD)

distance-to-reference

Weightings applied: Structural
Integrity (27%); Species Richness
(18%) and Regenerative Capacity
(55%) (Thackway and Lesslie 2005).

Based on criteria G of Biodiversity
Assessment and Mapping
Methodology (BAMM)

(Jackson 2014)
Average of all indicators

Distance-to-reference

(Gobius 2014)

Indicator condition scores can be mapped across regions, providing information about the spatial distribution of
indicator condition. The example in the Namoi CMA region of NSW (Figure 6) shows that native vegetation with highest
extent scores were generally located in the central and eastern parts of the region in upland areas.

Walgett

Extent

Gunnedah

Cleared
1 - 20

Tamworth

21 - 40
41 - 60
61 - 80
81 - 100

0

50

100

Kilometers

Figure 6: Extent Indicator Condition Scores for regional vegetation classes in the Namoi region of NSW in 2010. Dark colours indicate
relatively intact vegetation extent while light colours indicate reduced extent resulting from clearing.

23

ASSET | NATIVE VEGETATION

Trends in extent can be observed with the aid of remote sensing. The Central West region in NSW utilised data from the
National Carbon Accounting Scheme (NCAS) to produce extent scores for woody vegetation in their region, backdated
to the 1970s (Figure 7). Extent measures can be converted into indicator condition scores by dividing each measure by
an extent reference benchmark. Data for reference condition were unavailable for this account, so indicator condition
scores were not calculated. The NCAS datasets use LANDSAT satellite imagery products.
500

Extent (‘000 Ha)

400

300

200

100

0
1972

1977

1980

1985

1988

1989

Dry sclerophyll forests (Shrubby subformation)

1991

1992

1995

1998

2000

2002

2004

2007

2010

Change in Extent

Dry sclerophyll forests (Shrub/grass subformation)
Grassy woodlands
Semi-arid woodlands (Shrubby subformation)

Figure 7: Change in the extent of woody native vegetation 1972-2010, Central West CMA, NSW

It is also possible to map the impact of different pressures on the condition of the native vegetation asset (such as
weeds) where pressure indicators are part of the composition indicator theme (Table 10). Figure 8 is an example from
the Eyre Peninsula
region
South
Australia.
It shows
wherevegetation
weeds are having
Change
inofthe
extent
of woody
native
1972- the greatest impact on the condition of
native vegetation across the region: the darker the colour, the greater the impact of weeds.
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Figure 8: Impact of weeds on the condition of native vegetation in the Eyre Peninsula region of South Australia. All areas of the map,
including those mapped as white, were originally native vegetation. The darker the colour, the greater the impact.
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Environmental Condition Index (Econd)
The general approach to calculating Econds for native vegetation assets is described in the protocol as: Econd = quantity
x quality. This calculation accommodates two quality indicator themes, composition and configuration: Econd = extent
x (combination of composition and configuration scores).
Some regions gave equal weightings to composition and configuration indicator themes, whereas others adopted the
standard used in the Victorian Habitat Hectares methodology, which applies a weighting where quality represents 75%
composition and 25% configuration. Table 16 shows the different ways native vegetation Econds have been constructed
in each region.
Table 16: Methods for constructing native vegetation Econds for seven regions in the environmental accounts trial

REGION

Integration method

Central West CMA (NSW) (Greenhalgh 2014)

n/a

Corangamite (VIC) (McCristal et al. 2014)

Econd = extent x (0.75 x composition + 0.25 x configuration)

Eyre Peninsula (SA) (Poole and Wiebkin 2014)

Econd = extent x (0.5 x composition + 0.5 x configuration)

Namoi (NSW) (Cameron and Truman 2014)

Econd = extent x (0.5 x composition + 0.5 x configuration)

North Central (VIC) (Shaddick 2014)

Econd = extent x (0.75 x composition + 0.25 x configuration)

Northern Agricultural Catchments Council (WA) (Jackson 2014)

Econd = extent x (0.5 x composition + 0.5 x configuration)

Northern Gulf RMG (QLD) (Gobius 2014)

Econd = extent x (0.5 x composition + 0.5 x configuration)

NRM North (TAS) (Baldwin 2014)

n/a

Queensland Murray Darling Committee (QLD) (Blackley 2014)

n/a

SEQ Catchments (QLD) (Manning 2014)

Econd = extent x (0.8 x composition + 0.2 x configuration)

Table 17 shows an example of accounts from the Northern Central region of Victoria, showing the indicator condition
scores and resulting Econds for major vegetation groups. Taking the product of the quantity and the quality scores
explains why an Econd is lower than any of the individual indicator condition scores. The regional native vegetation
Econd is calculated as the sum of the individual vegetation asset Econds, spatially weighted by the reference areas. This
means that an Econd of a small area contributes proportionally less to the regional Econd compared to a larger area.
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Table 17: Sample of Econds and Indicator Condition Scores for major vegetation groups in the North Central CMA region of Victoria
Class (Ecological
Vegetation Class)

Indicator (unit)

2006
ICS

TOTAL

Econd
14

Callitris Forests and Woodlands MVG 7

24

Extent (Ha)

73

Composition/Configuration (Hha)

33

Eucalypt Open Forests MVG 3

37

Extent (Ha)

75

Composition/Configuration (Hha)

50

Eucalypt Woodlands MVG 5

9

Extent (Ha)

26

Composition/Configuration (Hha)

37

Tussock Grasslands MVG 19

10

Extent (Ha)

22

Composition/Configuration (Hha)

43

Mallee Woodlands and Shrublands MVG 14

10

Extent (Ha)

23

Composition/Configuration (Hha)

42

Other Shrublands MVG 17

14

Extent (Ha)

33

Composition/Configuration (Hha)

43

Chenopod Shrublands, Samphire Shrublands and Forblands MVG 22

9

Extent (Ha)

22

Composition/Configuration (Hha)

42

Casuarina Forests and Woodlands MVG 8

3

Extent (Ha)

10

Composition/Configuration (Hha)

32

Eucalypt Open Woodlands MVG 11

4

Extent (Ha)

12

Composition/Configuration (Hha)

30

Mallee Open Woodlands and Sparse Mallee Shrublands MVG 32

2

Extent (Ha)

8

Composition/Configuration (Hha)

31

Other Grasslands, Herblands, Sedgelands and Rushlands MVG 21

33

Extent (Ha)

60

Composition/Configuration (Hha)

55

Low Closed Forests and Tall Closed Shrublands MVG 15

5

Extent (Ha)

22

Composition/Configuration (Hha)

23

Table 18 summarises the overall condition of native vegetation for six of the regions for the most recent year of
assessment. Three other regions were not able to produce regional-level Econds due to some data being insufficient to
satisfy the standard in the native vegetation protocol.
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Banksia mixed open forest
Actinostrobus mixed open shrubland / Allocasuarina closed shrubland
Eucalyptus woodland / Melaleuca closed shrubland
Acacia mixed shrubland / Allocasuarina mixed shrubland / Eucalyptus open mallee shrubland / Acacia closed shrubland
Eucalyptus open woodland / Dryandra shrubland
Allocasuarina closed shrubland
Dryandra shrubland / Banksia mixed shrubland
Agonis mixed open shrubland
Acacia closed shrubland / Verticordia mixed shrubland
Halosarcia mixed open samphire shrubland
Allocasuarina shrubland
Dryandra closed shrubland
Eucalyptus isolated trees
Gastrolobium mixed shrubland / Allocasuarina mixed shrubland
Eucalyptus woodland / Melaleuca shrubland
Eucalyptus woodland
Calytrix mixed shrubland
Allocasuarina open shrubland
Allocasuarina woodland
Acacia open shrubland / Allocasuarina shrubland
Halosarcia open samphire shrubland / Eucalyptus woodland / Melaleuca shrubland
Acacia closed shrubland / Eucalyptus sparse mallee shrubland / Melaleuca closed shrubland
Halosarcia open samphire shrubland / Melaleuca sparse shrubland
Acacia mixed open forest
Eucalyptus mixed woodland
Banksia open woodland
Melaleuca open shrubland
Hakea mixed closed shrubland / Melaleuca closed shrubland
Acacia mixed woodland
Verticordia heath / Acacia shrubland / Allocasuarina closed shrubland / Acacia isolated trees
Melaleuca shrubland
Hakea heath / Melaleuca mixed open shrubland
Acacia shrubland
Allocasuarina mixed shrubland
Melaleuca mixed closed shrubland / Allocasuarina mixed closed shrubland
Dryandra shrubland
Dryandra shrubland / Conospermum mixed forbland
Melaleuca open forest
Allocasuarina closed shrubland / Allocasuarina mixed woodland
Verticordia mixed heath / Acacia open shrubland
Eucalyptus mixed open woodland / Acacia shrubland / Acacia shrubland
Hakea open shrubland
Acacia mixed open shrubland
Halosarcia open samphire shrubland
Eucalyptus open woodland
Allocasuarina open shrubland / Allocasuarina shrubland
Melaleuca closed shrubland
Acacia mixed shrubland / Eucalyptus open woodland
Acacia closed shrubland / Acacia open shrubland / Acacia closed shrubland
Actinostrobus mixed open shrubland
Eucalyptus mixed open mallee shrubland
Atriplex open chenopod shrubland
Banksia mixed woodland / Melaleuca woodland / Melaleuca closed forest / Eucalyptus woodland / Machaerina closed sedgeland
Eucalyptus open woodland / Acacia shrubland / Melaleuca shrubland
Banksia woodland
Allocasuarina mixed closed shrubland
Eucalyptus open mallee shrubland
Banksia woodland / Banksia mixed shrubland / Melaleuca isolated trees
Eucalyptus mixed woodland / Acacia open shrubland
Dodonaea open shrubland
Acacia open shrubland
Acacia closed shrubland
Acacia open shrubland / Eucalyptus open mallee shrubland
Acacia open shrubland / Spinifex mixed open tussock grassland / Myoporum mixed open shrubland
Banksia mixed woodland
Acacia mixed open shrubland / Banksia mixed open shrubland / Calytrix mixed heath
Halosarcia samphire shrubland
Acacia mixed shrubland
Allocasuarina mixed woodland
Spinifex mixed open tussock grassland / Calocephalus mixed open forbland / Acacia open shrubland / Melaleuca...
Dryandra mixed open shrubland
Dryandra shrubland / Eucalyptus woodland / Eucalyptus woodland
Spinifex mixed open tussock grassland / Acacia open shrubland
Melaleuca isolated trees
Halosarcia open samphire shrubland / Acacia sparse shrubland
Atriplex mixed sparse chenopod shrubland
Acacia mixed shrubland / Allocasuarina mixed shrubland / Acacia mixed shrubland
Melaleuca mixed heath / Baeckea mixed heath
Acacia shrubland / Acacia mixed shrubland
Atriplex mixed open chenopod shrubland
Acacia shrubland / Melaleuca shrubland / Acacia closed shrubland
Eucalyptus open mallee shrubland / Beaufortia mixed shrubland / Spinifex mixed open tussock grassland
Verticordia mixed heath
Acacia sparse shrubland
Spinifex open tussock grassland / Diplolaena closed shrubland / Anthocercis mixed closed shrubland
Halosarcia open chenopod shrubland
Adenanthos mixed shrubland

Econd
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Table 18: Summary of Native Vegetation Accounts

Region

Queensland Murray Darling Basin (QLD)

SEQ Catchments (QLD)

Econd

Econds

29

QAR

Central West CMA (NSW)
(extent only)

Corangamite CMA (VIC)
17
4

Eyre Peninsula (SA)
24
4

Namoi CMA (NSW)
(partial account only)
4

North Central CMA (VIC)
14
4

Northern Agricultural Catchments Council (WA)
27
4

Northern Gulf RMG & Cape York NRM (QLD)
65
4

(extent only)
1

The hierarchy structure of the accounting tables described in Chapter 1 enables Econds to be presented in a variety of
ways at a variety of scales. For regional reporting, it is possible to present the information in the form of graphs, which
show the range in condition of native vegetation types throughout a region. Figure 9 shows significant variation in
the quality of native vegetation in the Northern Agricultural Catchments region which has 87 vegetation types. In this
example, 49 (56%) of the native vegetation types have an Econd of less than 30, and 13 (15%) have an Econd above 70.
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Figure 9: Econds for the 87 native vegetation communities in the Northern Agricultural Catchments region of WA.
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Figure 10: Condition of remaining native vegetation in the North Central region of Victoria

This same information can be presented spatially to describe the condition of native vegetation across the regional
landscape. Figure 10 shows the distribution of native vegetation quality across the North Central CMA region of Victoria.
It shows that 68% of the region has been extensively cleared primarily to support agricultural production, and that the
remaining vegetation is predominantly located within the ranges in the southern part of the region.
Other regions’ Econds are also presented as maps and graphs and can be accessed online (http://nrmregionsaustralia.
com.au/our-projects/regional-environmental-accounts/).
Figure 11 presents a further level of detail in one of the regional vegetation accounts, by combining Econd scores with
information on individual indicator condition themes. It shows the Econds for each of the 23 major vegetation groups
(the green bars) for the Eyre Peninsula region of South Australia. It also shows the main pressures that are affecting the
condition of the vegetation: how much has been cleared, i.e. the extent of the remaining vegetation (the lightest grey
bars); the composition of the remaining vegetation in each of these vegetation groups; and the configuration of the
remaining vegetation across the landscape.
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Major Vegetation Subgroup

Chenopod shrublands MVS 31

Other shrublands MVS 32

Other Acacia tall open shrublands MVS 21

Melaleuca shrublands & open shrublands MVS 49

Temperate tussock grasslands MVS 36

Mixed chenopod, samphire or forblands MVS 39

Callitris forests & woodlands MVS 12

Mallee with an open shrubby understorey MVS 55

Mallee heath & shrublands MVS 29

Wet tussock grassland, herbland, sedgeland or rushland MVS 38

Mallee with tussock grass understorey MVS 61

Eucalyptus woodlands with shrubby understorey MVS 08

Arid & semi-arid hummock grasslands MVS 31

Mallee with hummock grass MVS 27

Eucalyptus forests & woodlands with grassy understorey MVS 05

Casuarina & Allocasuarina forests & woodlands MVS 26

Mangroves MVS 40

Melaleuca open forests & woodlands MVS 15

Regional Econd Score
Regional Extent Score
Regional Composition Score
Regional Configuration Score

Arid & semi-arid acacia low open woodlands & shrublands with chenopods MVS 22

Econd
Extent
Composition
Configuration

Other forests & woodlands MVS 16

Eucalyptus low open woodlands with tussock grass MVS 19

0

Low closed forest or tall closed shrublands MVS 28

10
Heath MVS 30

Econds and Indicator Condition Scores

100

Figure 11: Econds and Indicator Condition Scores for native vegetation assets in the Natural Resources Eyre Peninsula region. Green bars
represents the Econd of each native vegetation type within the region, light grey bars are the extent scores for each, darker and darkest
grey bars represent the ‘quality’ indicators.

The five vegetation groups on the left hand side have an Econd of less than 1. Figure 8 shows that the primary reason for
these scores is that they have been reduced in area to less than 1% of their original extent. In comparison, the extent of
temperate tussock grasslands (sixth from the right) is high (with an indicator condition score of 93), but it has an Econd
of less than 50 because the configuration of that vegetation score is only 46.
Information from individual regions can also be combined to give a wider appreciation of the condition of native
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Graph:
detailedlandscape.
with ICSFigure
and Econd
bythe
MVS
vegetation
condition
across
the Australian
12 shows
variation in the condition of native vegetation
across 6 NRM Regions.

NV2012-EYRP-RAWICE-U-000-v1.xlsx
NV2012-EYRP-GRHICE-U-000-v2.pdf

29

0

30
Bvg 01: Rainforests, scrubs

Australia/ All Regions: Econds for each of the regions by their own regional veg
classification system

NV2012-AUST-RAWECO-U-000-v1.xlsx

NV2012-AUST-GRHECO-U-000-v3.pdf

NV2006-NGUL-RAWEXT-U-000-v1.xlsx

NV2006-NGUL-GRHECO-U-000-v2.pdf

Weipa

Northern Gulf graph: Econd for all veg types

0
Bvg 15: Wetlands (swamps and lakes)

Bvg 13: Tussock grasslands, forblands

Bvg 12: Other coastal communities or heaths

Bvg 10: Other acacia dominated open-forests, woodlands and shrublands

100

Kilometres
30

20
20

10
10

0
10

Regional
Econd = 65

NACC Graph: general by MVS

NV2012-NAGR-RAWICS-U-000-v1.xlsx

Regional
NV2012-NAGR-GRHECO-U-000-v2.pdf
Econd = 27

200

0

50

Kilometres

100

Northern Gulf & Cape York, QLD Northern Agricultural Catchments, WA
0

Figure 13: Econds for the condition of native vegetation communities in three NRM regions across Australia.
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Figure 14: Map of the condition of remaining native vegetation communities in three NRM regions across Australia.
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Banksia mixed open forest
Actinostrobus mixed open shrubland / Allocasuarina closed shrubland
Eucalyptus woodland / Melaleuca closed shrubland
Acacia mixed shrubland / Allocasuarina mixed shrubland / Eucalyptus open mallee shrubland / Acacia closed shrubland
Eucalyptus open woodland / Dryandra shrubland
Allocasuarina closed shrubland
Dryandra shrubland / Banksia mixed shrubland
Agonis mixed open shrubland
Acacia closed shrubland / Verticordia mixed shrubland
Halosarcia mixed open samphire shrubland
Allocasuarina shrubland
Dryandra closed shrubland
Eucalyptus isolated trees
Gastrolobium mixed shrubland / Allocasuarina mixed shrubland
Eucalyptus woodland / Melaleuca shrubland
Eucalyptus woodland
Calytrix mixed shrubland
Allocasuarina open shrubland
Allocasuarina woodland
Acacia open shrubland / Allocasuarina shrubland
Halosarcia open samphire shrubland / Eucalyptus woodland / Melaleuca shrubland
Acacia closed shrubland / Eucalyptus sparse mallee shrubland / Melaleuca closed shrubland
Halosarcia open samphire shrubland / Melaleuca sparse shrubland
Acacia mixed open forest
Eucalyptus mixed woodland
Banksia open woodland
Melaleuca open shrubland
Hakea mixed closed shrubland / Melaleuca closed shrubland
Acacia mixed woodland
Verticordia heath / Acacia shrubland / Allocasuarina closed shrubland / Acacia isolated trees
Melaleuca shrubland
Hakea heath / Melaleuca mixed open shrubland
Acacia shrubland
Allocasuarina mixed shrubland
Melaleuca mixed closed shrubland / Allocasuarina mixed closed shrubland
Dryandra shrubland
Dryandra shrubland / Conospermum mixed forbland
Melaleuca open forest
Allocasuarina closed shrubland / Allocasuarina mixed woodland
Verticordia mixed heath / Acacia open shrubland
Eucalyptus mixed open woodland / Acacia shrubland / Acacia shrubland
Hakea open shrubland
Acacia mixed open shrubland
Halosarcia open samphire shrubland
Eucalyptus open woodland
Allocasuarina open shrubland / Allocasuarina shrubland
Melaleuca closed shrubland
Acacia mixed shrubland / Eucalyptus open woodland
Acacia closed shrubland / Acacia open shrubland / Acacia closed shrubland
Actinostrobus mixed open shrubland
Eucalyptus mixed open mallee shrubland
Atriplex open chenopod shrubland
Banksia mixed woodland / Melaleuca woodland / Melaleuca closed forest / Eucalyptus woodland / Machaerina closed sedgeland
Eucalyptus open woodland / Acacia shrubland / Melaleuca shrubland
Banksia woodland
Allocasuarina mixed closed shrubland
Eucalyptus open mallee shrubland
Banksia woodland / Banksia mixed shrubland / Melaleuca isolated trees
Eucalyptus mixed woodland / Acacia open shrubland
Dodonaea open shrubland
Acacia open shrubland
Acacia closed shrubland
Acacia open shrubland / Eucalyptus open mallee shrubland
Acacia open shrubland / Spinifex mixed open tussock grassland / Myoporum mixed open shrubland
Banksia mixed woodland
Acacia mixed open shrubland / Banksia mixed open shrubland / Calytrix mixed heath
Halosarcia samphire shrubland
Acacia mixed shrubland
Allocasuarina mixed woodland
Spinifex mixed open tussock grassland / Calocephalus mixed open forbland / Acacia open shrubland / Melaleuca...
Dryandra mixed open shrubland
Dryandra shrubland / Eucalyptus woodland / Eucalyptus woodland
Spinifex mixed open tussock grassland / Acacia open shrubland
Melaleuca isolated trees
Halosarcia open samphire shrubland / Acacia sparse shrubland
Atriplex mixed sparse chenopod shrubland
Acacia mixed shrubland / Allocasuarina mixed shrubland / Acacia mixed shrubland
Melaleuca mixed heath / Baeckea mixed heath
Acacia shrubland / Acacia mixed shrubland
Atriplex mixed open chenopod shrubland
Acacia shrubland / Melaleuca shrubland / Acacia closed shrubland
Eucalyptus open mallee shrubland / Beaufortia mixed shrubland / Spinifex mixed open tussock grassland
Verticordia mixed heath
Acacia sparse shrubland
Spinifex open tussock grassland / Diplolaena closed shrubland / Anthocercis mixed closed shrubland
Halosarcia open chenopod shrubland
Adenanthos mixed shrubland

North Central CMA (VIC)

Corangamite CMA (VIC)

Eyre Peninsula (SA)

Northern Agricultural Catchments Council (WA)

SEQ Catchments (QLD)

Northern Gulf RMG (QLD)
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Bvg 02: Wet eucalypt open-forests

Bvg 11: Mixed species woodlands - open woodlands (inland bioregions) includes wooded downs

Bvg 08: Melaleuca open-woodlands on depositional plains

Bvg 06: Eucalypt low open-woodlands usually with spinifex understorey

Bvg 07: Callitris woodland - open-forests

Bvg 03: Eastern eucalypt woodlands to open-forests

Bvg 04: Eucalypt open-forests to woodlands on floodplains
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Bvg 05: Eucalypt dry woodlands on inland depositional plains
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Bvg 16: Mangroves and tidal saltmarshes
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Figure 12: Econds for the overall condition of native vegetation in six NRM regions across Australia.

Figure 13 and Figure 14 show in more detail the variation in the condition of native vegetation within and across three
of these regions.
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Discussion
Protocol and Relevance of Indicators
Each of the regions contributing native vegetation accounts utilised the advice set out in the protocol to compile their
accounts against the three indicator themes of extent, composition and configuration. Although none of the regions
were funded to do this work, nine NRM regions were successful in applying the accounting framework for at least some
of their native vegetation assets and seven were able to construct regional Econds for all of their native vegetation assets.
Extent is considered an important indicator of condition because the amount of native vegetation across a landscape
can be strongly correlated to measures of other biota (Bennett and Ford 1997; Bennett and Radford 2004; Bennett et al.
2006; Fahrig 2003; Radford et al. 2005). Although land clearing for agricultural development is one of the principal drivers
of change in extent in Australia, and extent data are relatively simple to access, it is not sufficient to use ‘extent’ only in
an account (Department of Environment 2009; Lesslie et al. 2010).
The importance of including indicators of quality in a condition assessment is demonstrated by a comparison of Econds
for extent and with composition in the Northern Gulf and Cape York regions (Figure 15). In this example, if the Econd
was constructed using only extent as the indicator, the resultant score would have been 99. With the inclusion of
‘quality’ data, the Econd for the Northern Gulf and Cape York regions is 65.
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Bvg 02: Wet eucalypt open-forests
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Bvg 13: Tussock grasslands, forblands

Bvg 07: Callitris woodland - open-forests

Bvg 08: Melaleuca open-woodlands on depositional plains

Bvg 06: Eucalypt low open-woodlands usually with spinifex understorey

Bvg 03: Eastern eucalypt woodlands to open-forests

Bvg 10: Other acacia dominated open-forests, woodlands and shrublands
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Figure 15: Econds and Indicator Condition Scores for native vegetation assets in the Northern Gulf and Cape York regions of Queensland.
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Composition data provide a more comprehensive assessment of the quality of the asset in describing its resilience
and vigour compared to using extent alone. In addition, composition data can be less susceptible to the lag effects
associated with measuring extent. For example, about 20% of the 9,000 vascular plants in south-west Western Australia
may be at risk from dieback disease caused by Phytophthora cinnamomi (Williams et al. 2001), so indicators of disease
prevalence are relevant in this region because changes in extent will be observed after the event.
The results from these trials have shown that configuration plays a role in the condition of native vegetation in some
regions more than others. However, configuration is conceptually linked to extent, and as part of the trial it was not
always possible to determine the degree to which configuration and extent indicators were correlated. Further work to
assess both the contribution of configuration to the overall condition measure, and how various concepts associated
with configuration can be integrated (such as invasive native scrub, fragmentation, and so on), will most likely improve
the quality and cost-effectiveness of native vegetation accounts.
Surrogate indicators of native vegetation were investigated in early stages of trial development. In particular, it was
postulated that use of bird species richness data, that is systematically collected, could provide a useful measure of
native vegetation condition. Although there are situations where clear relationships can be drawn between birds and
condition of native vegetation (Szabo et al. 2011; Tulloch and Szabo 2012), these relationships are understood only in a
few locations and further analysis is required. It also requires a more even geographic and temporal spread of bird data
to enable these analyses to be performed (Saunders et al. 2015) (see also Supplementary Material 5).

Classification of Assets
Most state-based classification systems can be mapped to the national system, the NVIS, providing a link between
Econds at the regional level (where a state-based classification is used) and the development of Econds at the national
level. However, where NRM regions utilise their own vegetation classification systems it may be difficult to compare
status of native vegetation across regions. Because the NVIS system was developed from reclassifying state-based
classifications, the national classification system does not provide guidelines for aligning regional classification systems,
such as Regional Vegetation Communities or Broad Vegetation Groups. Furthermore, there is no national standard to
readily reclassify for describing these systems to ensure they are equivalent across jurisdictions. Results from Northern
Gulf RMG, Central West CMA and Namoi CMA accounts cannot be aggregated into a national account without work to
make their classification systems compatible.
The trial found that Major Vegetation Groups derived from the National Vegetation Information System are not sufficient
for regional conservation planning and management as the resolution of the classification system is not fine enough
to highlight known issues in certain vegetation types within the region. For example, Major Vegetation Groups are
not useful for the QMDB as they lump Myall and Brigalow (Acacia) woodlands together. Brigalow is listed in the EPBC
Act and requires specific management that Myall woodlands do not. The alignment of Commonwealth and State and
Territory classification systems for regional, state and national level accounting will improve both the quality and costeffectiveness of the accounts.

Collaborations and Partnerships
Technical support will be required for construction of regional accounts, particularly in data storage, data analysis and
interpretation, statistical analysis of data, data visualisation, and data synthesis. These skills currently reside in agency
and research organisations and should be better linked to management activities of the NRM regions. An opportunity
exists for local and regional scientists to work with monitoring and evaluation officers within the regions to design
appropriate monitoring programs that would feed into the accounts.
The experience of Eyre Peninsula NRM region demonstrates that regional native vegetation surveys need not be costly.
By working with experts from the state agency to determine the key indicators that drive variation in condition in this
region, a cost-effective method of measuring vegetation condition at the regional-scale was developed (Wiebkin 2014).
This work shows that a representative sampling program can be reasonably implemented where labour costs can be
incorporated into the existing work programs of NRM regions, state agencies and volunteers. It also demonstrates how
community participation in natural resource management through citizen science can leverage and increase regional
data collection capabilities.
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Ongoing Data Collection
Despite the usefulness of using existing data to build a picture of current extent and condition of native vegetation,
ongoing data collection and assessment will be essential for any future environmental accounts. Field survey methods
used by the Namoi CMA have application to other regions in Victoria, NSW and Queensland. It is worth noting that the
Habitat Hectares method has been variously implemented across each of the state and territory agencies (ESCAVI 2007).
Ongoing data collection is required to establish long-term trends in changes to native vegetation condition. Satellite
imagery can be used to assist this outcome. Field observations can also be used to document trends. In the past, CSIRO
has undertaken such long-term measurements, for instance in the alpine regions of the Snowy Mountains (eg Costin
et al. in Green (2015)). Lindenmeyer and others are engaged in the development of long-term observations of specific
ecosystem changes involving native vegetation, which may have application to accounts (Likens and Lindenmayer 2011).
The use of a pre-European reference is standard practice across Australia for native vegetation assessments (Department
of Environment 2009). Some regions that did not have maps of pre-European native vegetation extent used expert
opinion and/or statistical techniques to create a spatial estimate of pre-European levels. For example, reference
conditions for native vegetation in the Eyre Peninsula NRM region were modelled by the state agency, DEWNR, for each
indicator for each vegetation type.

National Comparison of Regional Assets
The intent of the Accounting for Nature model is to create a common accounting framework for all environmental assets
so that over time, information can be made available for decision makers at a range of scales. Selection of indicators
of native vegetation condition relevant to the specific issues confronting a region represents an understanding of
the drivers of change within that region, including the effects of fire, pathogens, weeds or clearing. This is important
information for decision-makers, not just at the regional-scale but also at a national level in determining the scale and
prioritising investments across the country. The accounting process must accommodate these regional differences
while still being capable of providing information relevant to national decision-making.
The groundwork underpinning such an outcome has been demonstrated by the development of native vegetation
Econds in six of the 10 regions using a national protocol that recognises the need to measure different aspects of native
vegetation assets across different types of landscape. Even where indicators are not identical, ensuring they satisfy
appropriate scientific standards leads to a high level of confidence that the condition of native vegetation assets can be
compared between regions to produce a set of national environmental accounts.
Integrating Econds with the Vegetation Asset State and Transition system, which is based on degree of modification of
native vegetation types from a fully natural reference state, could yield further improvement in the level of comparability
of native vegetation accounts across the country (Thackway and Lesslie 2005; Thackway and Lesslie 2008; Thackway
and Specht 2015).

Conclusions
In order to achieve consistent measurements of native vegetation condition, the trial has produced a protocol for
indicator selection and data quality, as well as methods for constructing accounts at regional-scales. The protocol
required assessment of quantity and quality of native vegetation, measured using indicators for extent, composition and
configuration. Extent and composition were agreed as important indicators of condition, while the use of configuration
remains a topic in development.
One of the challenges for aggregating regional accounts to a national level is the lack of alignment in classification
systems among regional, state/territory and national levels. The development of equivalent and consistent classification
systems at all levels is strongly recommended.
Ongoing and regular data collection is essential for measuring changes and trends in the extent and condition of
native vegetation. Challenges with regular data collection may be addressed by exploring opportunities to utilise
appropriate regional-scale, metric-based datasets, derived from validated satellite imagery. These datasets offer
significant opportunities to incorporate higher spatial resolutions and multi-temporal sampling across the whole
landscape; incorporating elements of community participation or citizen science into field assessments; and developing
partnerships between NRM regions, scientists and state/territory agencies for the supply of relevant data to populate
the indicators.
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