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Executive Summary 
This report presents the findings of an assessment of vegetation condition conducted within the 

spatial extents of the Mulloon Community Landscape Rehydration Project (MCLRP) and the broader 

Mulloon Creek Catchment (MCC). The Mulloon Creek and its adjacent floodplains provides the focus 

for much of the community action and land manager engagement in the MCLRP. Generally, the 

MCLRP includes that part of the Catchment which is bounded by Home Farm in the south and the 

Sandhills watershed in the north west and Palerang in the northeast.  

This reach of the Catchment is a mosaic of native and non-native vegetation cover types associated 

with soil-landscapes which have a long history of management for the production of pastures 

generally used for sheep and cattle grazing. This baseline assessment is based on selected interviews 

and field surveys (formal and informal) (Figure 1) and analysis and interpretation of aerial 

photographs. 

The installation of leaky weirs to hydrate and rehydrate soil-landscapes is a land management 

practice or intervention, the effects of which can be reported and monitored using states (map 

units) and transitions (causal factors i.e. the drivers of changes between states). 

This baseline assessment utilises the Vegetation Assets, States and Transitions (VAST) 

methodological framework, the method is described elsewhere (Thackway and Lesslie 2006; and 

2008, Thackway and Specht 2015; Thackway and Freudenberger 2016; Thackway 2016). This 

framework is designed to develop two information products about the condition of any managed 

landscape:  

1. maps of extent of classes of native vegetation condition and  
2. graphical summaries of the transformation of landscape where change and trend in 

vegetation condition are assessed at sites  
 

In this assessment of the vegetation condition of the MCC and the MCLRP, the VAST framework is 

implemented at various spatial and temporal scales. At the site to landscape levels VAST provides an 

assessment tool to critically appraise the relevance of scientific studies, reports and historical 

knowledge of on-ground practice to document and account for changes in vegetation structure, 

composition and function as well as what are the drivers of vegetation condition states and 

transitions over space and time.  

There are extensive patches of native woodland and forest that occur particularly on Landtasia, the 

Home Farm and on Palerang which are minimally modified (Table 1) from the original vegetation 

state (pre-European reference state). These patches are associated with soil-landscapes that are 

found on steeper terrain at higher elevations and where the soil is shallow or skeletal. Based on 

information compiled and collected much of these woodlands and forests are a combination of 

regrowth stands i.e. recovering from historic clearing and thinning events and areas which were 

formerly woodlands which have thickened following the cessation of regular burning to maintain an 

open grassy understorey. These areas can be classified and mapped as VAST class I (Residual or 

Unmodified) and class II (Modified) (Table 1). 
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On the ridges running north south to the west of Hazedell Road and east of the Mulloon Creek area 

there are discontinuous patches of woodland. It appears that the predominant land management 

regime across several properties and over an extended period, probably many decades, has been 

heavy total grazing pressure of the pastures by continuous grazing. Total grazing pressure within the 

intensive land use zone involves a complex interaction between native and native pastures and 

several players including; feral grazers and browsers (rabbits, goats, pigs and deer), native animals 

(grey kangaroos and wallabies) and domestic animals (sheep, cattle and horses). The relative effects 

of these species of function, structure and composition needs to be determined at the property and 

paddock and site levels over time. 

Opportunistic observations showed that on the whole, regeneration of middle and overstorey trees 

and shrubs has been inhibited however, there are small patches of dense tree regrowth that occur 

within these stands of woodland. Many of the woodland trees are mature and senescent. In these 

native dominated landscapes the ground layer is low and open comprising native grasses, herbs and 

low shrubs. Bare ground is present in certain areas because of high total grazing pressure. These are 

areas of highly modified native vegetation and can be mapped as VAST class III i.e. Transformed. This 

corresponds with the observations recorded in the field. 

The VAST framework was used in this project as a tool for consistently and repeatedly assessing and 

reporting the effects that land management practices have on structure, composition and function 

of plant communities over time. The states and transitions of the VAST Framework (Table 1) along 

with the hierarchical indicators and criteria (Table 2) captures the key drivers and stages of the 

degradation and recovery of ecosystem processes that affect vegetation communities modified by 

human activity (Thackway and Lesslie 2006 and 2008; Thackway and Freudenberger 2016). 

Detailed chronologies of seasonal rainfall (Appendix 1) and production systems compiled for 

selected properties with the assistance of several land managers (Appendix 2) provide key insights 

into the modification and transformation of the of the MCC and MCLRP. These chronologies also 

relate closely to the modification and transformation at the site level. Sites were established, using a 

plotless sampling unit, i.e. a soil-landscape association, the location and general extent of which 

remains unchanged over time. The dimensions of the site are georeferenced as a centroid which 

remains constant back in time, now and into the future. 

It should be noted that because of the close association between the attribute frameworks 

underpinning the Landscape Function Analysis and VAST criteria and indicators, VAST sites are a 

subset of the LFA sites (Appendix 3). For this reason, the VAST sites were surveyed after the LFA sites 

were completed. The VAST sites were surveyed for structure and composition (Appendix 4) and the 

LFA sites provide a complementary set of functional attributes to those of the VAST framework 

(refer to functional attributes in Table 2). 

 



iv 
 

 

List of Abbreviations 
GPS Global Positioning System coordinated for latitude and longitude  

LFA Landscape Function Analysis  

MCC Mulloon Creek Sub-Catchment minus the Sandhills watershed 

MCLRP Mulloon Community Landscape Rehydration Project 

OEH Office of Environment and Heritage 

TMI The Mulloon Institute 

VAST  Vegetation Assets, States and Transitions 
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Introduction  
!ǳǎǘǊŀƭƛŀΩǎ ƭŀƴŘǎŎŀǇŜǎ ƘŀǾŜ ōŜŜƴ ƳŀƴŀƎŜŘ ŦƻǊ ƳƛƭƭŜƴƴƛŀ ōȅ ƛƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜ όDŀƳƳŀƎŜ нлммΣ 

Pascoe 2014). Aboriginal burning and agriculture, tree clearing by European settlers, and the recent 

introduction of cropping systems, exotic plants and pasture grasses and domestic and feral animals 

have variously impacted native vegetation and ecological functions (Saunders et al. 1980). Remnants 

of natural systems are intimately mixed with these transformed areas, and the boundary between 

natural and human-created ecosystems is often difficult to determine (Thackway et al. 2006).  

For almost 160 years, almost 60% ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƭŀƴŘǎŎŀǇŜǎ ƘŀǾŜ ōŜŜƴ ƳŀƴŀƎŜŘ ǇǊƛƳŀǊƛƭȅ ǘƻ ǇǊƻŘǳŎŜ 

food and fibre (Thackway and Gardner in press). ²ƛǘƘ !ǳǎǘǊŀƭƛŀΩǎ ƭŀƴŘ Ƴŀǎǎ covering almost 

7,687,000 km² there is widespread evidence to show the ecological effects that rural production and 

pest animals and plants associated with agricultural industries have had on the environment 

(Saunders et al. 1990).  

Soil-landscapes that are managed for agricultural production are modified and transformed by land 

management regimes (Table 1 in Thackway and Lesslie 2006 and 2008; Thackway 2016). Land 

management regimes transform inherent ecological functions, either deliberately or inadvertently, 

to enhance the production of various ecosystems goods and services, including agricultural 

commodities (Thackway et al. 2006; Yapp et al. 2010; Yapp and Thackway 2015). Assessments of 

indicators of resource condition, function, structure and composition can give insights into 

vegetation condition (Noss 1990). 

The transformation of soil-landscapes in the in the intensive landuse zone by agricultural production 

systems, including land management practices and regimes, can have a profound effect on 

ecological functions, compared to the extensive landuse zone. This is because where soil-landscapes 

have capability for agricultural development and have reliable rainfall patterns, these landscapes 

have been largely cleared and converted to other managed vegetation and land cover types 

(Lymburner et al 2010, Thackway and Lesslie 2008). These managed vegetation cover types can be 

described by the VAST framework (Thackway and Lesslie 2006 and 2008; Table 1 below). 

The intensive landuse zone of the MCC is characterised by intensive agriculture and production 

forestry and are typically areas where a monoculture land-use (e.g. improved pastures and crops) 

have replaced a more biologically and ecologically diverse landscapes (ABARES 2018). By comparison 

the extensive landuse zone, 75% of the land mass of Australia comprises the rangelands, are 

primarily managed by grazing native vegetation for sheep and cattle production. The effects of 

agricultural production systems, found in both intensive and extensive managed landscapes in the 

MCC can be assessed using the VAST frameworkΩǎ reporting of states and transitions, as can their 

impacts on indicators of ecosystem function, structure and composition (Thackway and 

Freudenberger 2016). 

The establishment of physical and biological structures to hydrate or rehydrate landscapes, be it on 

mid and upper slopes, or lower slopes and on riparian flats; installation of these structures and 

systems is a land management practice or intervention. Reasons for controlling and managing 

surface water in the landscapes are various. These include the restoration of ecological function that 

have been historically lost or degraded through inappropriate land management regimes or natural 

events such as severe climate events such as floods that scour-out previously stable wetland 
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ecosystems or a combination. Other reasons for hydrating a soil-landscape can be to enhance the 

production of food and fibre.  

The Mulloon Creek Sub-Catchment (MCC) provides a representative example, in the intensive 

landuse zone, of the impacts that an intensively managed sub-catchment can have on soil and 

vegetation condition and water quality. Mulloon Creek drains an area of around 400 km2 in a north-

south aligned sub-catchment of the Upper Shoalhaven River in the Southern Highlands of New South 

Wales (Johnston and Brierley 2006).  

Since the arrival of Europeans in the Catchment in 1820s, by the late 1890s much of the original 

native vegetation particularly in the mid and lower reaches of the Creek (i.e. intensive land use 

zone), were cleared and converted into agricultural vegetation for grazing and agriculture (Thackway 

and Lessie 2008). Adjacent to the Creek, two of the four main floodplains ά[ƻǿŜǊ aǳƭƭƻƻƴέ ŀƴŘ 

άaǳƭƭƻƻƴ /ǊŜŜƪέ (Figure 1), have a relatively long history of agricultural development including 

intensive grazing because of the relatively extensive area of high-water table and productive soils. 

Today these soil-landscapes continue to be managed as improved pasture (exotic species) for animal 

production (mainly cattle). In some small areas of the floodplain associated with the MCLRP, it is 

expected that intensive agriculture including: tillage and cropping which denudes the soil surface 

carbon and soil biology and modifies soil hydrology; the use of herbicides, pesticides and chemical 

fertilisers, has modified and transformed soil condition. Patches of willows were planted on stream 

banks adjacent to incised streams to control bank erosion in the 1970s and 80s. Incision of the 

Mulloon Creek channel is expected to be closely associated with the land management regimes of 

the MCC. 

Development of these grassy open woodlands on the mid and lower slopes in the mid and lower 

reaches of the Creek, from the mid-1800s to early 1900s, left largely cleared landscapes that were 

converted to non-native pastures with isolated trees.  

Today there are isolated patches of open to low open woodlands (Jenkins, 1996). Since the 1950s 

some regrowth stands (mainly eucalypts and Teatree) have replaced the previously cleared 

woodland, particularly in less productive areas. 
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Source: Modified from Johnston and Brierley (2006).  

Figure 1. Mulloon Creek Catchment (MCC) showing the location and extent of four 

main floodplains.  

 

In higher rainfall open forests on the elevated ranges to the south and southwest in the Catchment, 

the native hardwood forests were harvested in the early to mid-1900s. Today most of these open 

forests are managed as part of Tallaganda National Park. 
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Between the 1850s and the mid-1970s large areas of native vegetation in the mid and lower MCC, 

were cleared and developed for agricultural production. This process transformed many of the soil-

landscapes. Total grazing pressure, combined with variable seasonal rainfall patterns (Appendix 1), 

exposed bare ground caused by over grazing, led to the loss of top soil, the development of erosion 

gullies and the consequential incision of creeks on the floodplain. Despite interventions to stabilise 

the incised Mulloon Creek over the 1960s and 1970s, these efforts proved to be of little value in 

restoring and/or repairing the ecological function of the landscape in the MCC (Tony Coote pers 

comm). 

Through the relatively recent establishment of ¢ƘŜ aǳƭƭƻƻƴ LƴǎǘƛǘǳǘŜΩǎ ό¢aLύΣ Mulloon Community 

Landscape Rehydration Project (MCLRP), an opportunity now exists for land managers along the 

MCC (Figure 2), to develop a baseline assessment of vegetation condition on different land types. 

One of the aims of the MCLRP is to restore and/or repair the ecological function of the landscape in 

the MCC (Luke Peel pers comm). While some instream interventions were installed in the Mulloon 

Creek, i.e. leaky weirs, before this report was commissioned, most of the substantive instream 

interventions commenced after 2016.  

This report presents a baseline assessment of the condition of the vegetation in the MCC and 

MCLRP, using the VAST framework. Condition is assessed at three scales; landscape, farm and site-

based scales. These three scales are presented separately. Each assessment is consistent with the 

±!{¢ ŦǊŀƳŜǿƻǊƪΩǎ focus on assessing condition using: 1) criteria and indicators of ecological 

function, vegetation structure and species composition; 2) reference states; a fully natural reference 

state is used at the landscape and site scale, while at the farm scale, a contemporary reference state 

provided by the land manager; 3) the degree of vegetation transformation (spatial and temporal) 

caused by anthropogenic drivers (i.e. management regimes) and interactions with climate over time, 

to assess and classify status, change and trend; and 4) systematically documenting the 

anthropogenic drivers i.e. land management practices and regimes that have been used over time in 

different land types to modify the key criteria and indictors of condition.  

Method 

Study area 
Located to the east of Bungendore, NSW, the study area has a temperate, sub humid to humid 

climate with a mean annual rainfall of 600- 800 mm, reaching 1000 mm in the ranges to the south 

(Jenkins, 1996). Average maximum monthly temperatures range from 7- 25°C in January to 0- 11°C 

in July.  
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Figure 2. Land tenure of the Mulloon Creek Catchment (MCC), minus Sandhills watershed . 

 

.ŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊΩǎ knowledge of the transformation of soil-landscapes in the MCC an intensive 

land use zone was defined including parts of Landtasia and north of Landtasia to Kalbilli. Similarly, an 

Tallaganda 

National 

Park Area 
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extensive land use zone was defined including parts of Landtasia and south of Landtasia to the 

headwaters of the Mulloon Creek, located in the Tallaganda National Park Area (Figure 2).  

The VAST framework was used to assess condition of the vegetation in the MCC generally, and the 

MCLRP specifically to provide:  

1. a landscape scale map of classes of native vegetation condition across the catchment, and  
2. a graphical summary of the transformation of vegetation condition at selected sites  

 

A framework for assessing vegetation condition 
The VAST framework provides an effective means of assessing and classifying the degree of 

vegetation transformation (spatial and temporal) caused by anthropogenic drivers (i.e. management 

regimes) and interactions with climate over time. Table 1 presents the framework as a series of 

standardized classes bounded by diagnostic attributes of ecological function, vegetation structure 

and species composition (Thackway and Lesslie 2008). These vegetation condition classes (Table 1) 

can be used to map classes at preferred scales depending on the requirements of the decision maker 

(Thackway and Lesslie 2008).  

The VAST framework links spatial and temporal changes in land management practices and regimes 

and consequential changes in vegetation condition i.e. responses of ecological function, vegetation 

structure and species composition. This framework defines the condition of native plant community 

types relative to a reference state or a baseline (Figure 3). 

 

Modified from Thackway and Gardner (in press). 

Figure 3. Conceptual model illustrating four potential landscape transformation 

trajectories in response to landscape management regimes . 
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Table 1. VAST classes used for classifying  and mapping states  of vegetation condition .  

 

 Native vegetation extent 
Dominant structuring plant species indigenous to the locality and spontaneous in occurrence ï i.e. a 

vegetation community described using definitive vegetation types relative to estimated pre1750 states 

Non-native vegetation extent 
Dominant structuring plant species indigenous to the locality but cultivated; alien to 

the locality and cultivated; or alien to the locality and spontaneous 
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State  0: 
NATURALLY BARE 

areas where native 
vegetation does not naturally 
persist and recently naturally 

disturbed areas where native 
vegetation has been entirely 
removed. (i.e. open to 
primary succession) 

State  I: 
RESIDUAL  

native vegetation 
community structure, 
composition, and 

regenerative capacity intact 
ï no significant perturbation 
from land use/land 
management practice  

State  II: 
MODIFIED 

native vegetation community 
structure, composition and 
regenerative capacity intact - 

perturbed by land use/land 
management practice 

State  III: 
TRANSFORMED 

native vegetation community 
structure, composition and 
regenerative capacity significantly 

altered by land use/land 
management practice  

State  IV: 
REPLACED - 
ADVENTIVE 

native vegetation 
replacement ï species 

alien to the locality and 
spontaneous in 
occurrence 

State  V: 
REPLACED - MANAGED 

native vegetation replacement 
with cultivated vegetation 

State  VI: 
REMOVED 

vegetation 
removed - 
alienation to non-

vegetated land 
cover  
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Complete removal of in-situ 

regeneration capacity except 
for ephemerals and lower 
plants  

Natural regenerative 

capacity unmodified  

Natural regeneration capacity 

persists under past and /or current 
land management practices 

Natural regenerative capacity limited 

/ at risk under past and /or current 
land use or land management 
practices. Rehabilitation and 
restoration possible through modified 
land management practice  

Regeneration potential of 

native vegetation 
community has been 
suppressed and in-situ 
resilience at least 
significantly depleted. 

May still be considerable 
potential for restoration 
using assisted natural 
regeneration approaches 

Regeneration potential of 

native vegetation community 
likely to be highly depleted by 
intensive land management. 
Very limited potential for 
restoration using assisted 

natural regeneration 
approaches 

Nil or minimal 

regeneration 
potential. 
Restoration 
potential 
dependent on 

reconstruction 
approaches 
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Nil or minimal Structural integrity of native 

vegetation community is 
very high  

Structure is predominantly altered 

but intact e.g. a layer / strata 
and/or growth forms and/or age 
classes removed  

Dominant structuring species of 

native vegetation community 
significantly altered e.g. a layer / 
strata frequently and repeatedly 
removed  

Dominant structuring 

species of native 
vegetation community 
removed or 
predominantly cleared or 
extremely degraded 

Dominant structuring species 

of native vegetation community 
removed  

Vegetation absent 

or ornamental  
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Nil or minimal Compositional integrity of 
native vegetation 
community is very high 

Composition of native vegetation 
community is altered but intact  

Dominant structuring species 
present - species dominance 
significantly altered 

Dominant structuring 
species of native 
vegetation community 
removed  

Dominant structuring species 
of native vegetation community 
removed  

Vegetation absent 
or ornamental  

E
x
a

m
p

le
s
 

Bare mud; rock; river and 

beach sand, salt freshwater 
lakes, rock slides and lava 
flows 

Old growth forests; Native 

grasslands that have not 
been grazed; Wildfire in 
native forests and 
woodlands of a natural 
frequency and/or intensity;  
 

Native vegetation types managed 

using sustainable grazing 
systems; Selective timber 
harvesting practices; Severely 
burnt (wildfire) native forests and 
woodlands not of a natural 
frequency and/or intensity 

Intensive native forestry practices; 

Heavily grazed native grasslands 
and grassy woodlands; Obvious 
thinning of trees for pasture 
production; Weedy native remnant 
patches; Degraded roadside 
reserves; Degraded coastal dune 

systems; Heavily grazed riparian 
vegetation 

Severe invasions of 

introduced weeds; 
Invasive native woody 
species found outside 
their normal range; 
Isolated native 
trees/shrubs/grass 

species in the above 
examples 

Forest plantations; 

Horticulture; Tree cropping; 
Orchards; Reclaimed mine 
sites; Environmental and 
amenity plantings; Improved 
pastures. (includes heavy 
thinning of trees for pasture); 

Cropping; Isolated native trees/ 
shrubs/ grass species in the 
above examples 

Water 

impoundments; 
Urban and 
industrial 
landscapes; 
quarries and 
mines; Transport 

infrastructure; salt 
scalded areas 

Modified from Thackway and Lesslie 2008.  

 

Increasing vegetation modification from left to right 
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In Figure 3, the choice of either selecting a fully natural reference state (phase 1) or a contemporary 

baseline (phase 2) to assess vegetation status, change and trend depends on the requirements of a 

decision maker. Both types of condition assessment involve a relative assessment of status, change 

and trend. In both cases, key diagnostic indicators/attributes of ecological function, vegetation 

structure and species composition are needed. The purpose for this definition is to enable decision 

makers to track the condition of plant community types over time due to spatial and temporal 

changes in land management practices, and to monitor and report on the effects that these regimes 

and practices have on response indicators/attributes of ecological function, vegetation structure and 

species composition.  

For example, areas managed primarily for conservation; rehabilitation, restoration and regeneration 

of natural ecosystems, a decision maker is likely to require a fully natural reference state (phase 1). 

Alternatively, in areas that a managed primarily for production, a decision maker is likely to require 

an assessment of condition relative to a contemporary baseline (phase 2). 

The VAST framework also provides a comprehensive set of criteria and indicators for assessing 

status, trend and change in condition of a site in any landscape. Changes in the status, change and 

trends in vegetation condition found on different land types can be assessed using 10 criteria and 22 

indicators. The interactions of seasonal rainfall (Appendix 1) with ecosystem types and management 

regimes are key drivers of the responses of these 22 indicators (Thackway and Freudenberger 2016). 

A site/s is considered representative of the broader land type. 

In the VAST framework a distinction is made between reference state and a contemporary baseline. 

Most environmental monitoring and tracking the responses of plant communities seek to measure 

and observe change relative to a current baseline. The VAST framework readily compiles and 

synthesises data and information that are measured relative to a contemporary baseline, where the 

attribute data being measured can be directly related to the fully natural reference state for the 

criteria and indicators listed in Table 2.  

The VAST system can also present a simple graphical report card showing the drivers of change and 

trend relative to a reference state (i.e. natural benchmark) (Thackway and Specht 2015). Existing 

reference states can be obtained from published sources or were elicited from skilled local 

ecologists and botanists. The graph represents a transformation trajectory for a plant community 

where the condition (i.e. vegetation status) is scored out of a potential 100% (i.e. an unmodified 

reference state). The total score is comprised of three weighted components: function (regenerative 

capacity; 55% weighting); vegetation structure (27% weighting); and species composition 18%. This 

weighting was applied in the same manner across all case studies. The total vegetation status score 

was calibrated to the six VAST classes enabling the broad description of types changes in condition 

over time. The degree of divergence between the reference state and the vegetation scores over 

time for each case study, represent the degree of modification. Scores are grouped according to the 

following intervals:  

80-100% of the reference state corresponds to a Residual /Unmodified state; 

60-80% corresponds to a Modified state;  

40-60% corresponds to a Transformed state;  
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20-40% corresponds to VAST class IVς Replaced and adventive; as well as  

0-20% corresponds to VAST class Vς Replaced and managed; and VAST class VI ς Replaced 

These five intervals provide a meaningful basis for describing and summarising status and change. 

Access to continuous measures for key indicators will enable actual scores out of 100% to monitored 

and reported rather than aggregating scores into classes.  

 

Condition 

components 

Level 3 

Key functional, 

structural and 

composition criteria 

Level 2 

Indicators 

Level 1 

Functional 

Soil hydrology 
Rainfall infiltration and soil water holding capacity  

Surface and subsurface flows 

Soil physical status  
Effective rooting depth of the soil profile 

Bulk density of the soil through changes to soil structure or soil removal 

Soil nutrient status 
Nutrient stress ς rundown (deficiency) relative to reference soil fertility  

Nutrient stress ς excess (toxicity) relative to reference soil fertility 

Soil biological status 

Organisms responsible for maintaining soil porosity and nutrient 

recycling  

Surface organic matter, soil crusts 

Severe climate events  

Area /size of disturbance events - foot prints (e.g. major storm cells, 

floods, wildfire, cyclones, droughts, ice) 

Interval between disturbance events 

Reproductive potential 
Reproductive potential of overstorey structuring species  

Reproductive potential of understorey structuring species  

Structural 

Overstorey structure 

Overstorey top height (mean) of the plant community  

Overstorey foliage projective cover (mean) of the plant community  

Overstorey structural diversity (i.e. a diversity of age classes) of the 

stand 

Understorey structure 

Understorey top height (mean) of the plant community  

Understorey ground cover (mean) of the plant community  

Understorey structural diversity (i.e. a diversity of age classes) of the 

plant  

Compositional 

Overstorey composition 

Densities of overstorey species functional groups  

Richness ς the number of indigenous overstorey species relative to the 

number of exotic species 

Understorey 

composition 

Densities of understorey species functional groups  

Richness ς the number of indigenous understorey species relative to the 

number of exotic species 

Modified  from Thackway and Freudenberger 2016  

 

Table 2. Indicators , criteria and components of condition  used to assess status, change and 

trend at sites.   

 

 

This study 
Two approaches were used in the assessment of vegetation condition in the MCC and MCLRP: 
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1. A spatial assessment of native vegetation condition for the catchment and for farms within 

the catchment; and  

2. A temporal assessment of vegetation condition within selected farms at two scales:  

a. Whole farm level, and 

b. Soil-landscape level 

It is envisaged that these assessments of baseline vegetation condition could be repeated as part of 

monitoring and reporting the MCLRP in the immediate, short, medium and longer-term. 

Assessing the distribution and extent of mapped native vegetation condition 

classes 
Maps of condition that use the VAST attribute framework reflect the effects that land management 

regimes, practices and interventions have had on modifying and transforming the function, structure 

and composition of plant communities (Thackway and Lesslie 2008). Class 1 (unmodified) represents 

a fully natural reference state, against which other classes are benchmarked. 

A spatial assessment of mapped native vegetation condition for the Catchment, and for farms within 

the catchment, was addressed using a state-wide regional scale map of the VAST classes of 

vegetation condition. This dataset was developed for State of the Catchment reporting by the Office 

of Environment and Heritage (OEH) (Dillon et al. 2009). The six VAST classes of vegetation condition 

(Table 1) were generated by OEH using an expert model of the relative impacts that land use and 

management regimes have on indicators of function, structure and composition. Access to this GIS 

dataset was obtained from the authors and this GIS dataset was used to generate a report of the 

condition classes mapped in on each property and across the sub-Catchment.  

Assessing temporal status and change at sites  
A geospatial and temporal assessment of vegetation condition was done on farms at two scales:  

a. Land types at the whole of farm level, and 

b. Soil-landscape level within farms 

Site-based graphical summaries of status and trend of vegetation condition can be generated for 

specific geospatial map units, the dimensions of which remain constant through time e.g. a farm, a 

soil-landscape unit. It is assumed that, over time such geographically-defined map units maintain a 

fixed geographic position and outer bounding polygon. A site is characterised by three core pieces of 

information: 1) a description of its fully natural or unmodified ecosystem i.e. pre-European 

ecosystem 2) a chronology of production systems e.g. land management regimes, practices and 

interventions that have been used to manage the ecological function, structure and composition of 

the site; and 3) an assessment of the differential effects that these management regimes, practices 

and interventions have had on the 10 criteria relative to a baseline sate when the land manager 

commenced managing their property. A graphical summary is produced for a site.  

Land types at  the whole of farm  level 

Selecting farms 

A group of key land holders and properties within the MCLRP were identified and selected by the 

TMI (Peter Hazell and Luke Peel). These land holders and properties provide representative samples 

along the north-south axis of the MCC. Apart from providing an understanding of what and how the 

production systems have affected the ecosystem function, structure and composition of each 
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property over time, this chronology also provided a baseline of the social and cultural history of the 

MCLRP. 

The land managers were interviewed to establish a chronology of production systems for each land 

type level within farm-level over time. 

It is envisaged that these interviews and the chronologies that were generated could be repeated as 

part of monitoring and reporting the MCLRP in the immediate, short, medium and longer-term. 

 

Assessing ecological responses of 10 key indicators over time 

The response of the soil-landscape for one property in terms of structure, composition and function 

was completed for one of the five properties. The consequential status and trend in vegetation 

condition was done using the following 10 ecological response criteria: 

A. Resilience of ecosystems to the effects of extreme climatic events (e.g. drought, fire, flood);  
B. Status of soil nutrients including soil carbon, major and minor elements; 
C. Status of soil hydrology including infiltration, percolation and water availability to plants; 
D. Status of soil biology including bioturbators i.e. nutrient recyclers, fungi and bacteria ratios and 

soil organic matter;  
E. Status of soil physical properties including bulk density and soil as a medium for plant 

development and growth;  
F. Status of the reproductive potential of the plant species and plant community; 
G. Status of tree and shrub structure; 
H. Status of ground layer/ground cover/grass and herb structure; 
I. Status of tree and shrub species richness and functional traits; and 
J. Status of the ground layer/grass and herb species richness and functional traits 

 

This property provides a representative example of the value of understanding and documenting the 

land managerΩǎ ƪƴƻǿƭŜŘƎŜ ƻŦ ǘƘŜ ŜŎƻƭƻƎƛŎŀƭ ǊŜǎǇƻƴǎŜǎ ƻŦ ǘƘŜƛǊ ǎƻƛƭ-landscape to their land 

management regimes and practices. Other properties in the MCC could have been assessed using 

this approach. This required land management practices (or actions/interventions) supplied by the 

land manager (Appendix 2) to be aggregated into management regimes as discussed by Thackway 

and Freudenberger (2016 Table 2).  The responses of a plant community to these regimes were 

classified based on how the practices of each regime individually and collectively transform 

indicators of vegetation structure, composition and function over time. Collectively, the outcomes of 

these regimes are variously the maintenance, enhancement, restoration, degradation, and or 

removal and replacement of a plant community found soil-landscapes over time.  

Where quantitative data had been collected over time by the land manager, these were used to 

άbookendέ the respective responses of each criteria. However, because of a paucity of quantitative 

data, expert elicitation was used to assess the ecological effects of implementing production systems 

on ecological criteria associated with ecosystem function, structure and composition over time.  

Expert elicitation involved asking the land manager to self-assess how their management ideals 

affected their landscape management regimes (i.e. production systems) and subsequently, what 

ecological responses they observed. Change was assessed graphically relative to the baseline which 

was when the land manager started managing their property. 
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This assessment method acknowledges ǘƘŜ ƭŀƴŘ ƳŀƴŀƎŜǊΩǎ ǊŜƭƛŀƴŎŜ ƻƴ ǿƻǊƪƛƴƎ ǿƛǘƘ climate 

variability, as it plays a major role in influencing ǘƘŜ ƭŀƴŘ ƳŀƴŀƎŜǊΩǎ decision-making process and 

their capacity to implement farm plans. In turn, the effects of climate variability have major impacts 

on ecological, economic and social wellbeing. Like most agricultural land managers, time since last 

rainfall and available soil moisture are used as a gauge of climate variability. A summary of the 

seasonal rainfall from 1900 to 2017 for the mid to lower reaches of the MCC1 showing variants 

around the mean is presented in Appendix 1. 

Soil-landscape units  within farms  

Selecting land units and sites  

For each site, 10 criteria and 22 indicators (Table 1) was used as a checklist to search for and compile 

relevant spatio-temporal sources of data and information over time to generate a systemic and 

comprehensive site history. Sources of information included: published and unpublished accounts, 

scientific surveys, long term ecological monitoring sites, land manager interviews, remote sensing 

and public-private data archives. A literature review included what is known about the Unmodified 

or reference state plant community type for each site, which is described by the same 10 criteria and 

22 indicators. Indicators from the reference state were used in a relative sense to assess the 

transformation of each site over time.  

The 10 criteria and 22 indicators were used to assess the response of each plant community to the 

effects of the management practices. This process involved integrating and evaluating the site-based 

environmental histories and the response of the plant community over space and time. The 

integration of the relative difference between the transformation of a site and its reference state 

determined the relative effects that land management practices have had on vegetation condition 

and resilience over time. An aggregate index for each year in the chronology of a site is scored across 

four levels in a hierarchy (Table 2).  

Because of the similarity and complementarity between the ecological functional attributes in the 

VAST and Landscape Function Analysis (LFA) frameworks, an array of 25 sites that were previously 

permanently marked and surveyed using the LFA field survey methodology were also considered 

suitable for an assessment using the VAST framework. 

Several criteria were used to select the subset of the LFA sites: 

1. Fewer VAST sites were needed because the VAST attribute framework has a complementary 

set of functional criteria to those found in the LFA framework.  

2. Fewer VAST sites were needed because TMI was aware that the VAST attribute framework 

surveys ecological function, structure and composition whereas LFA framework focuses on 

functional attributes, which are generally faster to assess and record. 

3. VAST attribute framework required a field botanist to generate a full list of plant species 

found at the site. A full species plant survey at a site requires relatively more time per site 

than an LFA survey. 

 

                                                           

1 Source: Bureau of Meteorology modelled 5-kilometre resolution rainfall data. Seasons are defined as the standard 3 
monthly intervals e.g. summer comprising December, January and February 
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Assessing baseline ground cover and composition  

Two survey methods were used at the subset of LFA sites: 

1. Assessment of ground cover  

2. Floristic survey 

Assessment of ground cover  

On sites dominated by native understorey and overstorey (where present) ground cover types were 

surveyed using a point intercept method along a 50 m tape. Each 0.5m was recorded as a survey 

point. Types of ground cover types included; native graminoid (grasses, sedges and Lomandras), 

exotic herb, native herb, organic (cryptogram, dung, wood and litter) and inorganic (bare ground and 

rock). Ground cover was defined as less than 2m in height. 

Overstorey was recorded to the species level where a native tree was present. No differentiation 

was made when recording the presence of the overstorey between the following: leaf (living/dead), 

and branch (living/dead). 

On sites dominated by a non-native understorey, ground cover was not surveyed and recorded 

because the pasture type generally had high percent cover including photosynthetic /green 

vegetation and non-photosynthetic /brown vegetation and litter and with minimal bare ground.  

Floristic survey 

A full list of plant species observed using a random walk within a 50 radius of each permanently 

marked Landscape Function Analysis sites was recorded. 

Understorey species were defined as less than 2m in height and included native and exotic, annual 

and perennial as well as pasture species. Unidentified species were recorded as number 1, number 2 

and so on.  

Overstorey species were defined as greater than 2m in height and included native and exotic trees 

and shrubs. 

Results 

Catchment and farm vegetation condition  
Depending on the farm, various production systems have historically been used to convert and /or 

simplify the pre-European ecologically complex landscape into a mosaic of intensively and 

extensively managed soil-landscapes: 

1. Native plant communities that are typically found on upper slopes and ridges on the larger 

farms where the soils are generally shallower and are skeletal. Generally extensive use or 

minimal use production systems are used to manage these areas, including:  

a. Rough-grazing of native pastures that are infrequently grazed or are continuously 

grazed with low stock numbers.  

b. Pastures that are fenced-out and protected from livestock grazing. 

2. Non-native pastures are typically found on soil-landscapes in the valley floors and lower 

slopes where the soils are deeper and more productive. These soil-landscapes are generally 

more intensively managed using a combination of: 

a. grazing improved pastures, and  

b. seasonal cropping/grazing.  
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Figure 4 shows the extent of VAST condition classes and the 13 properties in the MCC. Table 3 shows 

the relative areas of the 13 properties and the vegetation classes found in each property.  

Landtasia, the Home Farm and Palerang are the largest properties in the Catchment; 3333.4 ha, 

1577.1 ha and 616.7 ha, respectively. These three properties also have extensive contiguous areas of 

native woodland and forest which are relatively intact i.e. modified; Landtasia 2405.7 ha, The Home 

Farm 988.6 ha and Palerang 121 ha, respectively. Some of the relatively intact areas are fenced from 

domestic grazing, although total grazing pressure in these fenced off areas from kangaroos, 

wallabies and wombats ŀƴŘ ŘŜŜǊ ŀǊŜ ƭƛƳƛǘƛƴƎ ǘƘŜ ƭŀƴŘǎŎŀǇŜΩǎ ŀōƛƭƛǘȅ ǘƻ ƴŀǘǳǊŀƭƭȅ ǊŜƎŜƴŜǊŀǘe.  

There are four properties that have large areas of class III/V Transformed/ Replaced managed, 

>450 ha, including Kalbilli 626.9 ha, Landtasia 586.5 ha, Mulloon Creek Natural Farm ς Duralla 514.2 

ha and Palerang 467.9 ha. As a general rule, all farms have extensive areas >75% of each property 

managed as mixed native grasses and non-native /improved pasture species which are variously 

used for intensive grazing, mainly with cattle. These areas correspond to class III/V Transformed/ 

Replaced managed in Figure 4 and Table 3. The exceptions to this, area two large properties, 

Landtasia and Mulloon Creek Natural Farm - The Home Farm, with <30% of the property mapped 

with class III/V Transformed/ Replaced managed (Table 3). with 17.6% (586.5 ha) and 28.2% (444.4 

ha) respectively (Table 3). This shows that compared to other properties in the catchment, the 

managers of Landtasia and Mulloon Creek Natural Farm, have kept and maintained relatively small 

areas of class III/V Transformed/ Replaced managed pastures. It is worth noting that, according to 

this OEH dataset (Dillon et al. 2009), these two properties have maintained relatively large areas of 

native pasture and woodland/forest in class II Modified. This would suggest that that Landtasia and 

Mulloon Creek Natural Farm - The Home Farm have at the whole farm level established an 

appropriate balance between the extents of native and non-native vegetation cover types and 

between agricultural productivity and biodiversity conservation.  

The more intensively managed soil-landscapes occur in the mid and lower reaches of the Catchment 

(class V e.g. improved pastures and cropping areas) (Figure 4). Generally, these areas support 

pastures that are dominated more so by exotic species than native species. The less intensively 

managed pastures on the mid and upper slopes have pastures that are dominated more so by native 

species than exotic species. 

Pastures on the low slopes and valley floors are managed with smaller paddocks with more access to 

watering points including the Mulloon Creek. These higher productivity grasses and seasonal crops 

carry a higher biomass of grasses but with fewer species in the pasture mix.  

Total grazing pressure on continuously grazed native pastures on the mid and upper slopes has 

generated low biomass pastures that are dominated by a few native and/or exotic species. The 

composition and structure of these species are known for their grazing tolerance.  
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Figure 4. Condition classes and properties in the Mulloon Creek Catchment. 

 






































































































