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Executive Summary

This report presents the findings ah assessment of vegetation conditioanductedwithin the

spatial extents ofthe Mulloon Community Landscape Rehydration Pro{®€LRPand the broader
Mulloon Creek CatchmerfMCC) The Mulloon Creek and its adjacent floodplains provides the focus
for much of the community action and land manager engagement in the M@dRBrallythe
MCLRmncludes that part of th&Catchmentwhich isbounded by Home Farm in the south atine:
Sandhills watershed in the north west aRdlerang in the northast

This reach of th€atchments a mosaic of native and narative vegetation cover types saciated

with soitlandscapes which have a long history of management for the producfipastures
generallyused forsheep and cattle grazinghisbaselineassessment is based on selected interviews
and field surveys (formal and inform#&Bigure 1and analysis and interpretation of aerial
photographs.

The installation of leaky weirs to hydrate and rehydrate-mitlscapes is a land management
practice or intervention, the effects of which can teported andmonitored using states (map
units) andtransitions (causal factors i.e. the drivers of changes between states).

Thisbaselineassessmentitilises theVegetation Assets, States and Transitions (VAST)
methodological frameworkthe methodis described elsewher@hackway and Less®06; and
2008 Thackway and Specht 20IEhackway and Freudenberg2016 Thackway2016). This
framework is designed to develop two information products about the conditicemgfmanaged
landscape:

1. mapsof extent of classes afative vegetation condition and
2. graphical summaries difie transformation of landscape wheohange and trenéh
vegetation conditiorare assessedt sites

In this assessment of thegetation condition of théICC and the MCLRiRe VAST frameworls
implemented at various spatial and temporal scal&sthesite to landscapéevels VAST provides an
assessment tool to critically appraise the relevance of scientific studies, reports and historical
knowledge of orground practice to document and account fthanges in vegetation structure,
composition and functios well as what are the drivers of vegetation condition states and
transitionsover space and time

There areextensivepatches of native woodland and foretstat occur particularly oandtasiathe
Home Farm andn Palerangvhichare minimally modifiedTable 1from the original vegetation

state (preEuropean reference state)hese patches are associated with d¢aildscapes that are
found on steeper terrain at higher elevatioasid where thesoil isshallow orskeletal Based on
information compiled and collected much of these woodlands and fomsta combination of
regrowth stands.e. recovering from historic clearing and thinning events and areas which were
formerly woodlands which havhickened following the cessation of regular burning to maintain an
open grassy understorefhese areas can be classified and mapped as VAST(Ras&lual or
Unmodified) and clad$ (Modified)(Table 1)



On the ridgsrunning north south to the west of Hazedell Raadl east othe Mulloon Creek area

there arediscontinuous patches afoodland.It appears that the predominant land management

regime across several propertiaad over an extended period, probably manyddeshas been
heavytotal grazing pressuref the pasturesdy continuousgrazing.Total grazing pressumithin the
intensive land use zoriavolves a complex interaction between native and native pastures and

several players including; feral grazers dnowsers (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 propelrty an
paddock and site levels over time.

Opportunistic observations showed that tme whole regeneration of middle and overstorey trees
and shrubs has been inhibited howeytrere are smalpatchesof dense tree regrowtlthat occur

within these stands of wadland.Many of the woodland trees are mature and senescémthese

native dominated landscapes tlggound layer is low and open comprising native grasses, herbs and
low shrubsBare ground is preserih certain areadecause of high total grazing pressuTheseare
areas of highly modified nativegetationandcan be mapped as VAST class IlITrasformed This
corresponds witlthe observations recorded in the field.

The VASTrameworkwasused in this projecas a tool for consistently and repeatgdssessingnd
reportingthe effects that land management practices have on structure, composition and function
of plant communities over timelhe states and transitions of the VAST Framework (Talallerig

with the hierarchicaindicators and criterigTable 2aptures the keyrivers andstages of the
degradation and recovery of ecosystem processes that affect vegetation communities modified by
human activityThackway and Lesslie 2006 and 2008ckway and Freudenberger 2016)

Detailed chronologiesf seasonal rainfall (Appendix 1) apcbduction systemsompiledfor

selected propertiesvith the assistancef severalland managergAppendix 2provide key insights
into the modification and transformation of the of the M@ad MQ.RP These chronologiesso
relate closely to the modification and transformatiat the site level Sites were establishedsing a
plotless sampling unit, i.e. a stdindscape association, the location and general extent of which
remains unchanged ovéime. 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 thabecause of the close association between theihtite frameworks
underpinning theLandscape Function Alysis and VAST criteria and indicafMfAST sites are a
subset of the LFA sites (AppendixR)r this reasorthe VAST sites were surveyaftier the LFA sites
were completed The VAST sites were surveyeddioucture and compositioiAppendix 4and the
LFA siteprovidea complementary set diinctional attributes to those of the VAST framework
(refer tofunctional attributesin Table 2)



List of Abbreviations

GPS Global Positioning System coordinated for latitude and longitude
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Introduction

l dzZaGNI fAFQa 1 yRaAOILISa KFEGS 0SSy YIylF3ISR F2N YA
Pascoe 2014Aboriginal burningand agriculture tree clearindpy European settlers, and threcent

introduction of croping systers, exoticplants andpasture grasses and domestic and feral animals
havevariouslyimpacted native vegetatioand ecological functions (Saunders et al. 1988mnants

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

natural and humarcreated ecosystems is often difficult to determifiéhackwayet al. 2006).

For almet 160 yearsalmost60%@2 ¥ | dza G NI} f Al Qa f I yRaOlILJSa KIF @S 6SS
food and fibre(Thackway and Gardner in press)A (G K ! dz& (i NJ €okekir@aimodt I Yy R Y I a a
7,687,000 km? there isvidespreadevidence to show thecologicakffects hat rural production and

pest animals and plants associated with agricultural industrée® had on the environment

(Saunders et al. 1990).

Soillandscapeshat aremanaged for griculturalproductionare modified andtransformed by land
managenent regines(Table 1 in Thackway and Lesslie 2006 and ZDd&;kway 2016).and
management regimes transform inhereatological functionsither deliberately or inadvertently,
to enhancethe production of variougcosystems goods and services, includiggcultural
commodities(Thackwayet al.2006 Yapp et al. 202,0rapp and Thackway 20138ssessments of
indicatorsof resource conditionfunction, structure and compositiocan give insights into
vegetation conditionNoss1990)

Thetransformation of sil-landscapes in the in the intensive landuse zbgagriculturalproduction
systems including land management practices and regincashavea profound effecion
ecological functiog compared to theextensivelanduse zoneThis is because whesmillandscapes
have capability for agricultural development and have reliable rainfall patterns, thadscapes
have been largelglearedand converted to othemanaged vegetation andnd cover types
(Lymburneret al 2010, Thackway and Lesslie 2008gsemanaged vegetatiogovertypes can be
described by the VAST framewdilthackway and Lesslie 2006 and 2008; Table 1 below).

The intensive landuse zomé the MCQs characterised bintensive agriculture and pduction
forestry and are typically areas where a monoculture kasd(e.g. improved pastures and crops)
havereplaced a more biologically and ecologically diverse landscapes (ABAEREBy comparison
the extensive landuse zon@5% of the land mas¥ Australiacomprises the rangelands, are
primarily managed by grazing native vegetationsheep and cattle productiohe effects of
agricultural production systemg$ound inboth intensive and extensive managed landscapebe
MCCcan be assessatbing the VAST framewafkd&porting ofstates and transitionsas can their
impactson indicators ofecosystenfunction, structure and compositiofThackway and
Freudenberger 2016)

Theestablishmenf physicaland biologicaktructuresto hydrate orrehydrate landscapede it on
mid and upper slopes, or lower slopasdon riparian flats installation of these structures and
systemdgsaland management practice or interventioReasons focontrolling and managing
surface water in théandscapsarevarious Thesanclude the restoration of ecological function that
have been historically lost or degraded through inappropriate land management regimmasural
events such as severe climate events such as flti@scourout previously stablevetland



ecosystem®r a combination Other reasons for hydrating soitlandscapecan be to enhancthe
production of food and fibre

TheMulloon CreekSubCatchment{MCC) provides a representative examjatethe intensive
landuse zongof the impacts tha@anintensivelymanaged sulzatchmentcan have orsoil and
vegetation condition and water qualitiulloon Creek drains an area afound400 km2 in a north
south aligned suzatchment of the Upper Shoalhaven River in the Southern Highlaimdew South
Wales (Johnston and Brierley 2006).

Since the arrival of Europeans in t@atchment in 182Qdy the late 1890snuch of the original
native vegetationparticularly in the mid antbwer reaches of th€reek(i.e. intensive land use
zone) were clearedand converted into agricultural vegetatidor grazing and agricultur@ hackway
and Lessie 2008\djacent to the Cregkwo of the four mainfloodplainsa [ 2 6 SNJ adzZf f 22y é |y
G adzt £ 22 (FigureNiph&vg 4 relatively long history afyricultural development including
intensivegrazing because of threlatively extensive area ¢figh-water table and productive soils.
TodaythesesoitHlandscaps continue to bemanaged as improved pasturexticspecies) for animal
production (mainly attle). In somesmall area®f the floodplainassociated with the MCLRPis
expected thatintensive agriculturencluding:tillageand croppingvhichdenudesthe soil surface
carbon and soil biologgnd modifies soil hydrologyhe use of herbicides, [sticides and chemical
fertilisers hasmodified and transformedoil condition Patches of willows were plantezh stream
banks adjacent tincised streams to control bank erosionthe 1970s and 80#ncision of the
Mulloon Creek channel expected to ke closely associated with the land managemesgimes of
the MCC.

Development of thesergssyopenwoodlands on the mid and lower slopes in the mid alwiver
reaches of the Creekom the mid1800s to early 19004eft largelycleared landscapes that were
conveted to non-native pastures with isolated trees

Today there are isolatepatches of open to low opewoodlands(Jenkins, 1996Hncethe 19%60s
some regrowthstands(mainly eucalyptaind Teatreehave replacedthe previouslycleared
woodland particularlyin less productive areas.
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Figure 1. Mulloon Creek Catchment (MCC)showing the location and extent of four

main floodplains.

In higher rainfall operiorests on theelevatedranges to the south and southweist the Catchment
the nativehardwoodforests were harvestedithe earlyto mid-1900s Today most of these open

forests aremanaged apart of TallagandaNational Park



Between the 1850s and the dhil970slarge areas ohative vegetation irihe mid and lower MCC
were clearedand developedor agricultural productionThis process transformedany ofthe soit
landscapesTotalgrazing pressuregombined withvariableseasonatainfall patterns (Appendix 1)
exposedbare groundcaused by over grazingdto the loss of top sojlthe development okrosion
gullies andhe consequentialncison of creekson the floodplain Despite interventions to stabilise
the incisedMulloon Creelover the 1960s and 1970s, these efforts proved to be of little vedue
restoring andor repairing the ecological function of tHandscape in tht1CC(Tony Coote pers
comm)

Through therelatively recentestablishmentot KS a dzf f 2 2y  UWillbah CdnumingyQ & o6 ¢ a L ¢
Landscap&ehydration Project (MCLRR) opportunitynow exists for land manageedong the

MCC(Figure 2)to develop aaselineassessment ofegetationconditionon different land types

One of the aims of th&1CLRRs to restore and/or repair the ecological function of the landscape in

the MCQLuke Peel pers commyhile someanstreaminterventionswere installed irthe Mulloon

Creek, i.e. leaky weirbgfore this report was commissioneghost of thesubstantive instream

interventions commencedfter 2016.

This reporipresentsa baselineassessment of the condition tie vegetation in the MCC and
MCLRPusing the VAST frameworRondition is assessed at three scalasdscape, farm and sie
based scaleshesethree scalesre presented separately. Each assessment is consistigntthe

+1 { ¢ F NI focGsomdsdsSirgandition using 1) criteria and indicators oécological
function, vegetation structure and species compositidyreference statesa fully natural reference
state is used at the landscape and site scale, while at the farm scale, a contemporary reference state
provided by the lad managey3) the degree of vegetatiotransformation(spatial and temporal)
caused by aritropogenic drivers (i.e. management regimes) and interactions with climagetime
to assess and classify status, change and trand4) systematicallydocumenting the
anthropogenic driverge.land management practices and reginteat have been usgover time in
different land typego modify the key criteria and indictors of condition

Method

Study area

Located to the east of Bungendore, NSWé study area has a temperateyb humidto humid
climate with a mean annual rainfall of 60800 mm,reaching 1000 mm in the rangé&sthe south
(Jenkins, 1996). Average maximum monthly temperatures range fr@&C in January to-A1°C
in July.
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Figure 2. Land tenure of the Mulloon Creek Catchment (MCC) minus Sardhills watershed .

FASR 2y &kwWeddge ddiihdransitrdation of sodandscapesn the MCGan intensive
land use zonevasdefinedincluding parts of Landtasand north of Landtasia to KalhilBimilarly, an



extensive land use zone wesfined including parts of Landtasia and soaftLandtasido the
headwaters of the Mulloon Creelocated in the

TheVAST frameworlwas used to asses®nditionof the vegetation in the MCC generalhnd the
MCLRP specifically to provide

1. alandscape scalmap ofclasses ohative vegetation conditioacross the catchmepand
2. agraphical summary of the transformationwggetation condition aselectedsites

A framework for assessing vegetation condition

The VASTrameworkprovidesan effective means of assessing and classifying the degree of
vegetationtransformation(spatial and temporalkaused by anthropogenic drivers (i.e. management
regimes) andnteractions with climateover time Table 1 presents the framework as a series of
standardized classes bounded by diagnostic attributes of ecological function, vegetation structure
and species compositidfThackway and Lesslie 2008hese vegetation coritibn classesTable )

can beused to map classes at preferred scales depending on the requirements of the decision maker
(Thackway and Lesslie 2008).

The VASTramework linksspatial and temporathanges in land managemeptacticesandregimes
and congguentialchanges irvegetation conditiori.e. responses of ecological function, vegetation
structure and species compositiofhis framework defines the condition of native plant community
types relative toa reference stater a baselingFigure3).

Introduction of Conventional Trialing and upscaling  Broad scale
traditional landuse  non-regenmngt  of regenerative mngt  regen mngt Reference
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Modified from Thackway and Gardner (in press).

Figure 3. Conceptual model illustrating four potential landscape transformation
trajectories in response to landscape management regimes .



Table 1.VAST classes used foclassifying and mapping states of vegetation condition .

Increasing vegetation modification from left to right

Native vegetation extent

Dominant structuring plant species indigenous to the locality and spontaneous in occurrence i 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

Vegetation
condition state
(mapping criteria)

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 |:
RESIDUAL

native vegetation
community structure,
composition, and
regenerative capacity intact
T no significant perturbation
from land use/land
management practice

State I
MODIFIED
native vegetation community
structure, composition and
regenerative capacity intact -
perturbed by land use/land
management practice

State 1lI:
TRANSFORMED
native vegetation community
structure, composition and
regenerative capacity significantly
altered by land use/land
management practice

State IV:
REPLACED -
ADVENTIVE

native vegetation
replacement i 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

Diagnostic criteria

removed

Complete removal of in-situ Natural regenerative Natural regeneration capacity Natural regenerative capacity limited Regeneration potential of | Regeneration potential of Nil or minimal
_“2’ regeneration capacity except | capacity unmodified persists under past and /or current | / at risk under past and /or current native vegetation native vegetation community regeneration
© for ephemerals and lower land management practices land use or land management community has been likely to be highly depleted by potential.
2 plants practices. Rehabilitation and suppressed and in-situ intensive land management. Restoration
g restoration possible through modified | resilience at least Very limited potential for potential
Y land management practice significantly depleted. restoration using assisted dependent on
'a:: May still be considerable natural regeneration reconstruction
g potential for restoration approaches approaches
Ol using assisted natural
regeneration approaches
Nil or minimal Structural integrity of native Structure is predominantly altered Dominant structuring species of Dominant structuring Dominant structuring species Vegetation absent
8 vegetation community is but intact e.g. a layer / strata native vegetation community species of native of native vegetation community | or ornamental
s very high and/or growth forms and/or age significantly altered e.g. a layer / vegetation community removed
< classes removed strata frequently and repeatedly removed or
g removed predominantly cleared or
extremely degraded
.| Nil or minimal Compositional integrity of Composition of native vegetation Dominant structuring species Dominant structuring Dominant structuring species Vegetation absent
g native vegetation community is altered but intact present - species dominance species of native of native vegetation community | or ornamental
g’ community is very high significantly altered vegetation community removed

Examples

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.




In Figure 3, thehoice ofeither selectinga fully natural reference stat@phase 1pr a contemporary
baseling(phase 2}o assess vegetation status, change and trdedends on the requirements of a
decision makerBoth types ofondition assessmerihvolvea relative assessment of stet, change
and trend. In both casgkeydiagnostic indicators/attributes adcologicafunction, vegetation
structure and species compositiame needed The purpose for this definition is to enable decision
makers to track the condition of plant commuyitypes over time due to spatial and temporal
changes in land management practicasdto monitor and report orthe effectsthat theseregimes
andpractices have oresponséandicators/attributes ofecologicafunction, vegetation structure and
species composition.

For exampleareasmanagedorimarilyfor conservation; rehabilitation, restoration and regeneaati
of natural ecosystems decision maker is likely to require a fully natural reference state gphas
Alternatively, n areas that a managed primby for production a decision maker is likely to require
an assessment of condition relative to a contemporary baseline (phase 2).

The VAST framework alpoovides a comprehensive set of criteria @ndicators for assessing

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

trends in vegetation condition found on different land types can be assessed using 10 criteria and 22
indicators. The interactionsf seasonatainfall (Appendix 1with 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 frameworkdistinctionis madebetween reference state and a contemporary baseline.
Most environmentalmonitoring and trackinghe responses of plant communities seekteasure

and observechange relative to a current baselineheVASTramework readily compilesral

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 siggn canalsopresenta simple graphical report card showing the drivers of change and
trend relative to a reference state (i.e. natural benchmgiit)ackway and Specht ZB)1EXxisting
reference statesan beobtained from published sources or were elicited from skilled local
ecologists and botanist3he 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 Weid components: function (regenerative
capacity 55%weighting) vegetation structurg27%weighting) and species composition 18%. This
weighting was applied in the same manner acrossaak studiesThe total vegetation status score
was calibrated tadhe sixVAST classemabling the broad description of typebhanges in condition
overtime. The degree of divergence between the referestate and thevegetation scores over
time for eachcase stug, representthe degree of maodificationScores are grqaed 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;



20-40% correspondto VAST class ¢\Replaced and agntive;as well as

0-20%correspondto VAST classQ\Replaced and managed; and VAST clagsR¥placed

These five intervals provide a meaningful basis for describing and summatiiing andchange.
Access to continuous measures for key indicatotbamiableactualscores out of 100% to monitored
and reported rather than aggregating scores into classes.

Condition Key functional, Indicators
components structural and Level 1
Level 3 composition criteria
Level 2
. Rainfall infiltration and soil water holding capacit
Soil hydrology d capacty
Surface and subsurface flows
. . Effective rooting depth of the soil profile
Soil physical status - g cep . P - -
Bulk density of the soil through changes to soil structure or soil remg
. . Nutrient stress; rundown (deficiency) relative to reference soil fertility
Soil nutrientstatus - — - - —
Nutrient stresg; excess (toxicity) relative to reference soil fertility
Functional N . Organ.lsms responsible for maintaining soil porosity and nutrient
Soil biological status recycling
Surface organic matter, soil crusts
Area /size of disturbance eventfoot prints (e.g. major storm cells,
Severe climate events floods, wildfire, cyclonegjroughts, ice)
Interval between disturbance events
. . Reproductive potential of overstorey structuring species
Reproductive potential - - - -
Reproductive potential of understorey structuring species
Overstorey top height (mean) of the plant community
Overstorey foliage projective cover (mean) of the plant communit
Overstorey structure y gep ]_ — ( - )_ P y
Overstorey structural diversity (i.e. a diversity of age classes) of the
Structural stand
Understorey top height (mean) of the plant community
Understorey ground cover (mean) of the plant communit
Understorey structure ya - ( - .) - P - Y
Understorey structural diversity (i.e. a diversity of age classes) of the
plant
Densities of overstorey species functional groups
Overstorey composition | Richnesg the number of indigenous overstorey species relative to th
. number ofexotic species
Compositional

Understorey
composition

Densities of understorey species functional groups

Richnesg the number of indigenous understorey species relative to {
number of exotic species

Modified from Thackway and Freudenberger 2016

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

trend at sites.

This study

Twoapproachesvere usedn the assessment of vegetation condition in the M&@ MCLRP



1. A spatial asessment of native vegetation conditifor the catchmentandfor farmswithin
the catchment and
2. Atemporal assessmepf vegetation conditiorwithin selected farms atwvo scales
a. Whole farmlevel and
b. Soilandscapdevel

It is envisaged that thesgessessments of baseline vegetation condition could be repeated as part of
monitoring and reporting théViICLRM the immediate, short, medium and longéerm.

Assessinghe distribution and extent of mapped native vegetation condition

classes

Maps of conditiorthat use the VAST attribute frameworéflect the effecsthat landmanagement
regimes, practices and interventions have had on modifying and transformirfgni&on, structure
and composition of plant communities (Thackway &edslie 2008 Class 1 (unmodifiedgpresents
a fully naturakeference state, against which other classes are benchmarked.

A spatial assessment ofappednative vegetation condition for th€atchmentand for farms within
the catchmenfwas addressed usingssate-wide regional scalenap of the VASTtlasse®f
vegetationcondition This datasetvasdevelopedfor State of the Catchment reporting Iiye Office
of Environment and Heritag@®EH)Dillon et al. 2009)ThesixVAST classes wégetation condition
(Table ) were generated by OElsing an expert model of thelativeimpacts that &nd use and
management regimes have amdicators of function, structure and compositioliccess to this GIS
dataset wabtained from the authors anthis GIS datasetas used to generate a report of the
condition classemappedin on each propertyand across the sulZatchment

Assessing temporal status and changs sites
Ageospatial andemporal assessment of vegetation condition was dondarmsat two scales:

a. Land typesat the whole of farm leveland
b. Soillandscape levekithin farms

Sitebased graphical summaries of status and trend of vegetation conditiarbe generatedbr

specfic geospatial map units, the dimensions of which remain constant through time fagnaa
soillandscape unitlt is assumed thabver timesuchgeagraphicallydefinedmap unitsmaintain a

fixed geographic positioand outer bounding polygarA site $ characterised by three core pieces of
information: 1) a description of its fully natural or unmodified ecosystem i.e BEar@pean

ecosystem 2) a chronology of production systems e.g. land management regimes, practices and
interventions that have been esl to manage thecological function, structure and compositioh

the site; and 3) an assessment of the differential effects that these management regimes, practices
and interventions have had on the 10 criter@ative to a baseline sate when the landnager
commenced managing #ir property. A graphical summary is produced for a site

Land types at the whole of farm level

Selecting farms

Agroup of keyland holders and propertiesithin the MCLRRvere identified and selected by the

TMI (Peter Hazell and Luke Pe&hesdand holders and propertiggroviderepresentative sample
along thenorth-southaxis of the MCC. Apart from providing an understandihghat and howthe

production systems havaffected theecosystem function, structure and compositioheach
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property over time this chronology also provided a baseline of sloeialand culturalhistory of the
MCLRP.

The &nd manageswereinterviewed to establish a chronology of production sgstsfor eachland
type level withinfarm-levelover time

It is envisaged that thedaterviews and the chronologies that were generataxlild be repeated as
part of monitoring and reporting the MCLRP in the immediate, short, medium and lkbewger

Assesing ecological responses b0 key indicators over time

Theresponse of thesoiHlandscape for one propertyn terms of structure, composition and function
was completed for one of the five propertieBheconsequentiaktatusand trend invegetation
conditionwas doneusingthe following D ecological response criteria:

Resiliencef ecosystemso the effects of extreme climatic even{e.g.drought, firg flood);
Status of soil nutrients including soil carbomajor and minor elements

Status of soil hydrology including infiltration, percolation and water availability to plants
Status of soil biology including bioturbators i.e. nutrient recyclers, fungi and bacteria ratios and
soil organic matter

Status of soil physical properties indlag bulk density and soil as a medium for plant
development and growth

Status & the reproductive potential of the plant species and plant community

Status of tree and shrub structure

Status of ground layer/ground cewgrass and herb structure

Status of tree and shrub species richness and functional trarts

Status of the ground layer/grass and herb species richness and functional traits

m oowy»

“—I@em

This property provides a representative exampléhef value of understandingnd documentinghe

land manageRd 1y 2¢6f SRIS 2F (KS S QantiseapeitdrhefrladB a LJ2 y 4 S &
management regimes and practic&ther properties in the MCC could have been assessed using

this approachThis required land management practidesactions/interventionssupplied by the

land manager (Appendix &) be aggregated o management regimes atiscussed by Thackway

and Freudenbergef2016 Table 2)Theresponses of a plant commugito theseregimeswere
classifiedbased on how theractices of each regimiadividually and collectively transform

indicators ofvegetationstructure, composition and function over tim€ollectively, the outcomes of

these regimes are variously tieaintenance, enhancenent, restoration, degradtion, andor

removal andreplacement ofa plant communityfound soitlandscapes over time

Where quantitative data had been collected over time by the land manager, theseused to
obookend the respective responseof eactrriteria. However, lecause of a paugjtof 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 elicitatiorinvolvedasking thdand manager to sefissess howheir management ideals
affectedtheir landscape management regimes (i.e. production systemsyahdequentlywhat
ecological responses th@pserved Change was assessed graphically relative to the baseline which
waswhenthe land managestarted managing their property
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This assessmemiethodacknowledgesi KS f I YR YI y I 3SNRA ciMBte A yOS 2y

variability, as itplays amajor role ininfluencingli K S f | y R de¥isiofirhaHirg) lddckss and
their capacity to implementarm plans.In turn, the effects of climate variability have majompacts
on ecological, economic and soaiallbeing.Likemost agricultural land managensme since last
rainfalland available sbmoisture areusedas agaugeof climate variability. A summary of the
seasonal rainfall from 1900 to 201or the mid to lower reaches of the ME€howing variants
around the mearis presented irAppendix1.

Soil-landscape units within farms

Selectingland units andsites

Foreach site, 10 criteria and 22 indicatofis@ble ) was used as ahecklist to search for and compile
relevant spatistemporal 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 terecological monitoring sites, land manager interviews, remote sensing
and publieprivate data archivesA literature review included what is known about thilhmodified

or reference state plant community type for each site, which is described by the saomietia 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 indicatorgere usedo assess the response of each plant community to the
effects d the management practices. This process involved integrating and evaluating thaséd
environmental histories and the response of the plant community over space and time. The
integration of the relative difference between the transformatiohasite andits reference state
determined the relativesffects that land management practices have had on vegetation condition
andresilienceover time. An aggregate index for each year in the chronology of &sitered across
four levels in a hierarchiffable 2)

Because of the similarity and complementarity between the ecological functional attributes in the
VAST antlandscape Function Analydis-f frameworks,an array of 25 sites that were previously
permanently marked and surveyed using the LFA fietdeyy methodology weralsoconsidered
suitable for an assessment using the VAST framework.

Several criteria were used &elect the subset ahe LFA sites

1. Fewer VAST sites were needed because WS Tattribute frameworkhas a complementary
set of functional criteria to thoseound in the LFAframework.

2. Fewer VAST sites were needed becaligewas aware thathe VAST attribute framework
surveys ecological function, structure and composition whereas LFA framework focuses o
functional attributes, which are generally faster to assess and record.

3. VAST attribute frameworntequired a field botanisto generatea full list ofplant species
found at the site.A full species plant survet a site requires relatively more tinper site
than an LFA survey.

1 Source: Bureau of Meteorology modellekifometre resolution rainfall data. Seasons are defined as the standard 3
monthlyintervals e.g. summer comprising December, January and February
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Assessinppaseline 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 gound cover

On sites dominated by native understorey aongerstorey (where present) grourgbver types were
surveyed using point intercept method along 50 m tape Each (m was recoded as a survey
point. Types of ground coveaypesincluded native graminoid (grassessdges and.omandra),

exotic herb, native hertgrganic (cryptogram, dung, wood and littemidinorganic (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 madewhen recording the presence of the overstotagtween the following: leaf (living/cl),
andbranch(living/dead).

On sites dominated by a nemative understorey ground cover was not surveyeohd recorded
because the pasture type generally had high percent cover including photosynthetic /green
vegetation anchon-photosynthetic /brown vegetatiomnd litter andwith minimal bare ground

Floristic survey
A full list of plant speciesbservedusing a random walk within %0 radius ofachpermanently
marked Landscape Functidmalysisiteswas recorded

Understoreyspecies weralefined as less than 2m in heigdrid included native and exotic, annual
and gerennial as well as pasture specigsidentified species were recorded as number 1, number 2
and so on.

Overstoreyspecies were defined as greater than 2m in height and included native and egesc
and shrubs.

Results

Catchment and farmvegetation condition

Depending on the farm, various production systems have historically been used to convert and /or
simplify the preEuropean ecologically complex landscape into a mosaic of intensively and
extensively managed sddndscapes:

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 extessive
minimal use production systenase used to manage these areascluding:

a. Roughgrazing of native pastures that are infrequently grazed or are continuously
grazed with low stock numbers.
b. Pastures that are fencedut and protected from livestock grazing.

2. Nonnative pastures are typically found on slaihdscapesnithe valley fbors and lower
slopes where the soils are deeper and more productive. Thestagdiscapes 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 cowdittlasses 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.

Landtasiathe Home Farnand Palerang arthe largest properties in the Catchme®333.4 ha

1577.1haand 616.7ha, respectively. Thestree propertiesalso haveextensivecontiguousareas of

native woodland and forest whiddre relatively intact i.e. modified.andtasia 2405.7 h@he Home

Farm 988.6 hand Palerang 121 haspectivelySome of thaelatively intactareas are fenced from

domestic grazing, although total grazing pressure in these fenced off areas from kangaroos
wallabies and wombats Y R RSSNJ F NB ftAYAGAYy3 (GKS féyRaOlFLISQA

Thereare four popertiesthat have large areas a@lass Ill/V ansformed/ Replaced managed,
>450ha, includingKalbilli626.9 halandtasib86.5 haMulloon Creek Natural FarmDuralla514.2
ha andPalerangl67.9 haAs a general rule, all farms have extensive areas >7%#chproperty
managedas mixed native grasses and noative/improved pasture speciewhichare variously
used for intensive grazing, mainly with catfldhese areas correspond ¢tass IfV Trandormed/
Replacednanagedn Figure 4 and Tablg The exceptions to this, area two large properties
LandtasiaandMulloon Creek Natural FaraiThe Home Farpwith <30% of the property mapped
with class IV Transformed/ Replacethanaged Table 3)with 17.6%(586.5 hajpnd 28.2%444.4
ha)respectively (Tabl8). This shows that compared to othpropertiesin the catchmentthe
managers of.andtasieandMulloon Creek Natural Farrhavekeptand maintainedelatively small
areas ofclass WV Transformed/ Replacethanagedpastures |t is worth noting thataccording to
this OEH dataseDillonet al 2009) these two propertiehave maintained relatively large areas of
native pastureand woodlandforestin class IModified. This would suggest thahat Landtasiaand
Mulloon Creek Natural Farairhe Home Farrhaveat the whole farm level establishesh
appropriatebalancebetween the extents ohative and nomative vegetation cover types and
between agricultural productivity and biodiversity conservation

The more intensively managed slaihdscapes occur in the mid and lower reaches of the Catchment
(class V e.g. improved pastures and cropgirens)Figure 4) Generallythese areas support

pastures that are dominatethore soby exotic species than native species. The less intensively
managed pastures on the mid and upper slopes have pastures that are dommatedsoby native
specieghan 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 viitiver 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 thesgpecies are known for their grazing tolerance.
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Figure 4. Condition classes and properties in the Mulloon Creek Catchment.
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