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1 SUMMARY

The Denmark Roadside Vegetation Survey (DRVS) aims to provide a spatial resource to identify
roadside of high quality conservation and areas requiring protection, revegetation and weed control. A
total of 329 km of road (including both roadsides along 87 Shire roads) was assessed using a rapid
assessment method adapted from the Roadside Conservation Committee and other regional weed

mapping projects.

Remnant vegetation was present across the majority of the roadsides (total of 89.4%), occurring in five
condition categories. Vegetation in Excellent (30.8%) and Very Good (18.5%) condition accounted for
a higher collective proportion than Degraded (23.2%) and Completely Degraded (8.6%). The vegetation
was mapped and classified into 22 types, comprised of Woodlands and Forest, Shrublands and Heath
or Wetlands and Damplands. The most common vegetation types were upland lateritic or granitic
woodlands or forest dominated by Corymbia calophylla, Eucalyptus marginata or E. diversicolor (3, 5
and 7).

A total of 595 infestations of 57 individual weed species were recorded. The most frequently
encountered significant weeds were Watsonia, Blackberry, Arum lily and Bridal creeper, respectively.
Several other weeds were frequently recorded that currently have no significant status. Two novel
weeds include Rubus alceifolius (not previously recorded in Western Australia) and Kunzea ambigua

(not previously recorded in the Warren region).

Roadside Conservation Value (RCV) was calculated using six vegetation attributes, which determined
the majority of roads (73%) scored dnighdfor conservation value. Analysis revealed RCV to over-
estimated roadside vegetation &aluedcompared to Vegetation Condition, which is recommended to be

used in preference.
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2 | NTRODUCTI ON

2.1 Project Background

The Shire of Denmark is situated in one of 36 global biodiversity hotspots that are noted as areas of
high conservation value due to their level of species richness and endemism. The Denmark community
hasemphasi sed in the Shireds FGore203Bthatthe natBral enaitorengrit
was 6our most Theacbnseavhtioreof readsglereninant native vegetation has implications
for sustaining biodiversity, tourism and ecological values. Remnant vegetation along roadsides provides
linkages and refuges among a fragmented landscape and often contains conservation significant flora
or fauna, combined with providing wind shelter, assisting with stabilisation, erosion and salinity control,
and aesthetic appeal for local tourism. Identification of existing remnant vegetation and areas of high
conservation value by undertaking roadside vegetation mapping can enable protection and

management of values and linkages from threats.

The Denmark Roadside Vegetation Survey (DRVS) aims to provide a spatial resource to help identify
roadside of high quality conservation and areas requiring protection, revegetation and weed control
activity.

2.2 Scope and Objectives
The objective of the survey is to determine the baseline biological attributes of rural road reserves in
the local government area that may contain conservation values. The key attributes to capture, include:
- type and condition of native and rehabilitated vegetation;
- location and abundance of significant weeds;
- land use on adjacent tenure
- occurrence of conservation significant flora and communities.

The results of the survey will be provided for incorporation into a multi-criteria assessment to determine
roadside conservation value and will be used inform the strategic planning of the Shire of Denmark.
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2.3 State and Commonwealth Conservation and Pest Categories

Commonwealth, State and Local government authorities maintain lists of plant species that are

assigned into categories of pest or weeds status. An overview of the codes and categories used for

pest status in Western Australia are provided in Table 1.

Tabll eSpecies t
2019) or under

authorities.

hat are O0introducedd or 6weedsd can

the commonweal th Weedosr orfe cNoagtniiosneadl

Category

Description

Weeds of National Significan

(WoN$

Declared PeddP)
Prohibiteds12

Declared PeddP)
$22(2)

Permitted,
Requires Permif73

Permittees11

Locally SignificghB)

Weeds dflational Significarictnis is nationally recognised list of agredsl by Australi
governments based on an assessment process that prioritised weeds based on the
potential for spread and environmental, social and economic impacts. Consideratio
to their ability to be successfully etanag

Prohibited organism and may only be imported and kept subject to permits. Pe
applicable to some species may oalyphepriate or available to research organisa

similarly secure institutions

Declared pests must satisfy any applicable import requirements when imported, an
to an import permit if they are potential carriersskfdiggmisms. They may also be suk
control and keeping requirements once within Wéstéain Aus

Regulation 73 permitted organisms may only be imported subject to an import
organisms may be subject to restriction under legislation other than the Biosecurity
Management Act 2007. Permit conditions applicable to some species may only b

available to research organisations or similarly sediarsinstit

Permitted organisms must satisfy any applicable import requirements when import

subject to an import permit if they are potential carrigsk afrbagtisms

Recognised by logalyernment authorities as an additional weed of concern that m:

invasive.
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3 METHODS

3.1 Personnel

The vegetation assessment was conducted by Damien Rathbone (senior ecologist, BScHons Plant
Science, Scientific License FB2000229). Various personnel were employed as vehicle driving
assistants. Damien has over 16 years of experience conducting biological surveys in southern Western
Australia. Within the South Coast region, he has previously conducted regional flora and vegetation
surveys for the Department of Biodiversity, Conservation and Attractions (DBCA) and has undertaken
threatened species survey and recovery implementation. Damien is also an accredited interpreter for

dieback assessments on DBCA estate (Accreditation PDI-032).

3.2 Desktop Review

A desktop review was undertaken of comparative projects and spatial data in the Shire of Denmark,

including the following sources:

- Denmark Environment Centre [DEC] (2002) Denmark Shire Rural Road Reserve Vegetation
Survey Report.

- Ecotones (2017) Spatial Modelling for the Main Roads WA Revegetation Strategy.

- GHD (2016) Revegetation Strategy: Great Southern Region Weed survey methodology Main
Roads Western Australia.

- Green Skills & Southcoast Bushcare Services [GS&SBS] (2024) Shire of Denmark Weeds
Strategy & Action Plan (2024- 2034).

- Jackson (2002) Assessing Roadsides: A Guide for Rating Conservation Value.

- Protected Matters Search Tool (Department of Climate Change, Energy, Environment and
Water [DCCEEW] (2024).

- Roadside Conservation Committee [RCC] (2011) Roadside Vegetation and Conservation
Values in the Shire of Denmark.

- Roadside Conservation Committee [RCC] (2012a) Roadside Conservation Committee
Declared Flora Roads Management Plan.

- Roadside Conservation Committee [RCC] (2012b) Shire of Denmark Code of Practice for
Roadside Conservation and Road Maintenance.

- Threatened and Priority flora records from DBCA and/or the Western Australian Herbarium.

- Western Australian Herbarium [WAH] (1998i) Florabase i the Western Australian Flora.
Department of Parks and Wildlife.
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3.3 Survey Area

The Shire of Denmark contains 433 local roads (total of 935 km) and two state managed roads,

Denbarker Road (M014, 24.3 km) and South Coast Highway (M009, 67.7 km) (Figure 1). Approximately

680 km of these roads are considered O6ruralé and may
(RCC 2011).

The survey area for the DRVS was initially defined by the extent of road that was previously assessed
in the Roadside Conservation Committee survey: fRoadside Vegetation and Conservation Values in
the Shire of Denmarko (RCC 2011). This included 119 shire roads that comprised a total of 387 km
(several additional roads were excluded during the survey due to an absence of native vegetation). Due
to survey priorities, time constraints and changes in road use, the survey area for the DRVS included
87 roads that comprised a total of 329 km (Table 2).

3.4 Field Survey Schedule

Field surveys were undertaken over twelve days during spring in 2024 (September 6, 9, 10, 11, 12 and
13; October 8 and 9; November 1, 2, 6 and 7).
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Tak®l eLocal

andrecadas ei mahadged *i n t

Name Length (km)
Barnes Rd (North) 2.6
Barnes Rd (South) 3.2
Bastiani Rd 1.8
Board Rd 6.3
BoatHarbour Rd 2.0
Brenton Rd 0.9
Chauncy PI 0.1
Church Rd 11
Churchill Rd 5.2
Collins PI 0.5
Conspicuous Beach Rd 6.2
Crusoe Beach Rd 2.0
Cussons Rd 2.3
Denmark Mt Barker Rd 24.4
Dingo Flats Rd 9.9
East River Rd (East) 2.3
East River Rd (West) 1.1
Edwards St 0.2
Fernlea Rd 4.5
Ficifolia Rd 6.5
Flower Wy 0.3
Freds Rd 3.7
Glenrowan Rd 5.4
Greatorex Rd 0.5
Hamilton Rd 4.0
Happyvalley Rd 9.3
Harewood Rd 7.2
Hazelvale Rd 18.7
Hicks Rd 0.5
Hodgsons Rd 0.6
Honey Possum Ct 0.4
llisley Dr 0.9
Jamieson Hts 0.3
Jasper Pl 0.2
Kenton Dr 1.6
Kernutts Rd 6.6
Kerr CI 0.4
Knowles Ct 0.7
Kordabup Rd 10.4
Lights Rd 8.3
Limbourne Rd 2.3
Love Cr 0.7
Mcintosh Rd 4.8
Mcness Rd 0.2

he

Denmar k

Name Length (km)
Middleton ClI 11
Mohr Rd 0.7
Mt Lindesay Rd 115
Nekel Rd 1.0
Nunn Rd 55
Nutcracker Rd 14
Osborne Rd 2.0
Parker Rd 8.2
Parry Beach Rd 5.9
Pates Rd 3.8
Peace St W 2.8
Pitt Rd 2.7
Plozza Rd 1.3
Point Hillier Vsta 2.1
Powleys Rd 1.0
Pratt Rd 1.9
Randall Rd 0.9
Rice Rd 0.6
Richmond Rd 1.0
Roberts Rd 5.2
Rugyard Rd 11
Scotsdale Rd 334
Settlers Rd 2.1
Skipping Rd 2.7
Springdale Heights 1.6
Stan Rd 0.7
Station Rd 4.6
Styx River Rd 2.0
Sunny Glen 8.1
Sunrise Rd 25
Tame CI 0.1
Tealdale Rd 14
Tearle Ct 0.1
Tindale Rd 11.6
Tomkin Dr 0.2
Tulley CI 0.6
Turner Rd 1.9
Valley Of Giants Rd 171
Vigus Rd 1.7
Walnut Gr 0.2
Walter Rd 2.2
Williams Rd 15
Woodward Hts (E) 0.8
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3.5 Field Assessment Method

Field assessment was undertaken by vehicle (with driving assistant) or e-bike traverse of each road in
both directions. Field data for each side (true left and right) was recorded independently and entered
directly into an Android tablet with a customised database developed for the DRVS survey using the
Fulcrum platform (Fulcrum 2024). Additional weed location point data was also recorded using a
handheld GPS (Garmin Montana 700).

The survey focused on the roadside as defined by the strip of land between the road formation (beyond
the drainage areao r fi b a c)lkandshk appreximate cadastral boundary. Differentiation of property
boundary offsets was often indistinct, therefore the survey typically recorded values easily visible within

a 10-20 m corridor adjacent to the backslope.

Discrete sections of the roadside reserve were defined into Roadside Mapping Units (RMUSs) that
represent areas of uniform vegetation attributes. Attribute data was assigned to the start point of each
RMU and 6 b o urnideas 0 signifeed by the start of a new RMU when significant changes occurred
over a distance greater than 50m (i.e., changes for less than 50 m was generally not considered large
enough to map as a separate RMU). The attributes were recorded for each RMU are described in Table
3 and 5. Weed infestations were mapped independently of RMUs by recording weed attributes from

point locations (Table 4) (i.e., one RMU may contain multiple weed species and infestation locations).
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Tab3l eRoadsi de

SurveSey x attributes contribute to the Roadsi de
Attribute Description
Generdinformation | Road nameate locatioand comments etc.
Road Side True left or right side relevant to the Stright Line Kilométoes ¢&kad origin.

Vegetation Extént

Categorical description of vegetation overaf7€9s80{ 0% <30%or 0%), relating to native rerm
vegetation only. If no vegetation is present, no further vegetation attributes are recorded.

Vegetation Type

Description of remnant native vegetatidiieigbeodes were used to define preliregetgtion type
Horistic comparison with published vegetation asserabléafesindertaken (i.e., Albany Reg
Vegetation Survey Sandiford and Barret 2010)

Vegetation Conditio

Vegetation condition according to the EPA (2016) vegetation condition clasS)fication (Table

Vegetation Structurg

Categorical description of vegetation ldggess{dayeor2-3 layers Contributes to RCV value.

Specie®iversity

Categorical description of species didd&rsayd6-19 taxar>20taxg, estimated to occur over 40
RCC (2002) recorded this value as total over entire mapping unit, however this was deen
Contributes to RCV value.

Weed Cover

Categorical descriptioovefralannual weed coweithinvegetated area70%3070% <30%or 0%).
Areas with no native vegetation were not scored for this attribute, but may have had up

agricultural grassé§¥eed infestation were primarily mapped independently from RMU (g
Contributes to RCV value.

Habitat Values

Cumulative number of values presents: (i) connects to other bushland areas (ii) hollow log
(iv) flowering shrubs, (v) environmentally sensiti@ergréages to RCV value.

Width

Categorical descriptioragbroximatevidth of roadside vegetation corriior 520m and >20m
Contributes to RCV value.

Adjacent Land Use

Description of land Umsyondoad reserve.d., agricultural/cleared, high condition vegetatio
condition vegetajion

Tabkdl eAt t ri

butes of weed infestations

General Information

Road name, date, location and comments etc.

Taxon Weed species considered to be significaptimarlyecorded (WoNS, Decl&ests(DP)and
LocallySignifican(.S)within the Shire of Denjn@ther weeds listed in the Shire of Denmai
Strategy (GS&BCS 2@24hat are novel within the regimmopportunistically recorded.

Abundance Number of plants drcovered by infestation.

Densityategory Density category was applied for mapping continuity with the Shire of Denmark

(GS&BCS 2024). Categories Very Dense, Dense, Scattered and Isolated wér@capplie

recorded in the
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Talbl eVeget

ation condition scale (EPA 2016) .

Condition

Description

Pristine

Pristine or nearly so, no obvious signs of disturbance or damage caused by human activitig
settlementhis category was not used in the assessment as roadsidésvagialtjdio meet this va
and is impractical to confirm through a rapid assessment.

Excellent

Vegetation structure intact, disturbance affecting individual species andnaggrissine specie

Damage to trees caused by fire, the presenaggfessive weeds and occasional vehicle track

Very Good

Vegetation structure altered, obvious signs of disturbance. Disturbance to vegetation str

repeated fires, the presence of some more aggressive weeds, dieback, logging and grazing

Good

Vegetation structure significantly altered by very obvious signs of multiple disturbance
vegetation structure or ability to regenPrstigrliance to vegetation structure caused by very freg

the presence of very aggressive weeds, partial clearing, dieback and grazing.

Degraded

Basic vegetation structure severely impacted by disturbance. Scope for regeneration b
approaching good condition without intensive management. Disturbance to vegetation struct
frequent fires, the presence of very aggvesssils at high density, partial clearing, dieback and

Completely Degrad

Thestructure of the vegetation is no longer intact and the area is completely or almost comple
species. These areas are often described

with isolated native trees anshru
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3.6 GIS Mapping

The field data within the RMU attribute database was converted from points to a polyline feature (i.e.,
road centreline) with segments for each RMU assigned to either true left or right (Figure 2). The points
were used to split the polyline road feature, then RMU attributes were transferred using a spatial join.
Polylines for either side (left/right) were initially processed separately then merged. The output polyline
feature contains segments with RMU attributes for left and right roadsides that are symbolised using a
cartographic line offset (left = +2, right =-2). All field mapping was undertaken using hand-held GPS

accuracy (+/- 5-10m) and all features were mapped in an ARCGIS environment.

£
True LEFT 5

Road Direction

Figure 2. Field RMU points for either true |l efttdqgoetemyt or
a final polyline feature with all RMUs. Veget agymmoltoapy. (1 :
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3.7 Roadside Conservation Value

In accordance with methods for determining the Roadside Conservation Value (RCV) (Jackson 2002),
six RMU vegetation attributes were aligned in the DRVS to determine the RCV for each road section
(Table 6 and 7).

Table 6. Vegetation attributes and categbhecBRVScweeduseve
were modified by shifting the scale (i.e, 0% weed cover = |

Attribute Score Description

No layers

Vegetation Structure 1 layer

2-3 layers
<30%

3070%

>70%

05 taxa

6-19 taxa

>20 taxa
>70%or3070%
<30%

0

Vegetation Extent

Specie®iversity

Weed Cover

Cumulative number of values presents:
connects to other bushland areas (ii) hg
logs, (iii) tree hollo¢g) flowering shrubs,
environmentally sensitive areas

HabitaValues

0-5m
>5m

Width

P|IO|WIN|IP|OINIP|O|IN[P|IO|IN|P|[O|IN|F|O

Tab/IRmad€odeer vat RGO alcorevut of 12d e v e | 0 p Boda dbsgo dtsheer @oaminmiotnt e e .

RCV Category Description

- Intact Structure Various Layers

- Minimal Disturbance

- High Diversity Of Native Flora

- Few Weeds

- Connectivity

- Generally Intact Structubme_ayeDisturbe@rMissing

- Medium To High Diversity

- Few To Half Weed

- Medium To High Connectivity

- Structure Disturbed, |.E.@iWore/egetation Layers Absent;
- ExtenOfNative/egetatioRetween 30 And 70%;

- Medium To Low Diversity Of Native Flora Between 0 And 5 Species;

- Half To Mostly Weeds; Medium To Low Value As A GiotatpéaldFewHabitaFeatures
- Narrow Roadside No Structure

- Low NativBpecies Diversity

- Mostly Weeds

- Low Connectivity And Habitat Value

High (42)

Medium High-8J

Medium Low-&

Low (61)
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3.8  Survey Limitations

A review of potential limitations encountered during the project was undertaken (Table 8). The
information provided within this report is accurate and correct to the bestofthe aut hor 6s
However, no liability is accepted for loss, damage or injury arising from its use. Weed populations can
fluctuate over time, particularly after disturbance events such as fire. Consequently, all mapping within

this report should not be considered accurate indefinitely.

TalBl eAssessment

of potenti al survey | imitations for

Potential for limitation

Assessment

Availability of contextug
information

Regionalegetation mappinghe Shire of Demark is restricted tstatmgr&uropean vegetati
formations (i.e., Beard mapping). The Albany Regional VegetéBandtfordegnd Barret 2(
was primarily used to align or describe vegetation types in the DRVS. Many ARVS U
extend into the Shire, but require confirmation through empirical vegetation assesg
assessment vegetation tygealemned with ARVS, but should be considered preliminary o

Personnel experience

Thesenior ecologistnducting the assessmisstsmpetentithsufficiergxperience>10 yearsj
surveying south coasgetation and flora

Spatial accuraagd
mapping resolution

Mappingata is for planning use.dnlyg not suitable Emvironmentahpact Assessméont
disturbanceperations

Mapping data was captured with handheld GPS units from the road edge or within a stg
moving vehicle and a forest canopy was often present. Consequently, the spatial accur
points and boundaries may have a degree of error.

Vegetationapping reduionwasdnesescal® i.e.changes for less than 5Gnregenerally not
considered large enough to map as a separatécRdfidegetationfterinherentlgccurred in
small sectiorthereforenayhavesometimes beemalgamated.

Weed points were recofded the road to represent the occurrence of weeds in the adjac
roadside.

Method limitations

Observations wegremarilymade from the ro@mh a biker within a vehictherefore the visil
proportion of the roadside vegetation waddviasdd the edg®ections with dense vegetati
steep embankments were also difficult to observe. Due to road safety, busy sections of
sharp corners had to be surveyed rapidly and some values may have been overlooked,

Identification of the legal road reserve (i.e., cadastral boundary) was not possiblelares
were misplaced or absent. Consequently, attributes were generally recorded for closest
and may include areas of private property.

Two of the RCC attributes were ambiguymroblematio record: vegetation struemdespecie
diversitwasconfounded as some vegetation types naturally have layers absent (i.e., treeg
from wetlands) or have low species richness (i.e., Karri forest). The required plant dens
6l ayerd is not s p eeciesdiversibhobldrefeieatialbesmeasurgd 2t
consistent spatial scale (20, @ants per 109m

Proportidmtensity of da{
recorded, identification
issues or sampling bias|

Theintensityof data collection used inOR& Ssurveymethod was higher tlaithe previous
assessmelfte, DRVS record&RMUs / km, RCC2fddorded 2.7 RMUs J.liield observatig
was also conducted on each roadside separately in the DRVS, rather than concurrently
The DRVS also recorded detailed weed locations independent of the Rihcmahpisgrvs
data was considered higher resolution then the previous assessment and may not be dir

Extent of survey

Thesurvey area was very large and not all roads could baiasspsisegroposed methiiin
the allocated time frame (approximately 85% wasrelstiesdd the RCC20Md major acces
restrictions were preséotvever several road sections were not surveyed as they are
trafficabl@.e. servicinlunda Biddi or Nornalup Rail Trail)
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Timing/weather/season

The survey was conductespiimg which is the most suitable period for flora and vegetati
Most but not weeds were flowering during this periodessitypeldbserved from inside a ve
Smaller annual weedthose not flowering may have been overlooked.

Disturbances (e.qg. fire,
flood, accidental humar
intervention etc.)

Multiple sections of road reserve were recently burnt, therefore vegetation attributes (co
required estimation. Weed infestation may also change more rapidly following disturbar|
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4 RESULTS

4.1 Vegetation Type and Condition

Remnant vegetation was present across the majority of the roadsides (total of 89.4%), occurring in five
condition categories (Table 9). Vegetation in Excellent (30.8%) and Very Good (18.5%) condition
accounted for a higher collective proportion than Degraded (23.2%) and Completely Degraded (8.6%).

The vegetation was classified into 22 types, comprised of Woodlands and Forest, Shrublands and
Heath or Wetlands and Damplands (Table 9). The most common vegetation types were upland lateritic
or granitic woodlands or forest dominated by Corymbia calophylla, Eucalyptus marginata or E.
diversicolor (3, 5 and 7). Floristic descriptions vegetation types and condition categories are described
in Appendix B.

Table 9. Ektmpdt %(bEngohal) of roadside vegetation type

Vegetation Condition

Vegetation Type C;;;]?;jt:éy Degraded  Good gﬁ?& Excellent DiStang—e()t(il/lo}
Woodlands and Forest
1. Agonis Woodland (Ago) 1.3 35 6.5 0.5 5.5 17.5 (2.7)
2. Coastal Hills Forest (CHF) 0.1 1.0 25 2.0 5.7 (0.9)
3.Corymbia calophytarest (CcF) 19.3 48.4 36.3 27.0 19.5 150.6 (22.9
4.Eucalyptus corntfarest (EcF) 0.2 0.1 0.3€0.0
5.Eucalyptus diversicélorest (EdF) 12.9 38.3 36.0 274 314 146 (22.2
6.Eucalyptus marginasgerite Forest (EmLF) 0.4 15 0.8 1.2 15.0 19 (2.9)
7.Eucalyptus margi&teeoak Woodland (EmSV 9.2 22.3 17.7 325 58.4 140 (21.3;
8.Eucalyptus patenmodland (EpW) 2.0 4.0 2.1 11 2.3 11.5 (1.7)
9.EucalyptustaerWoodland (EsW) 0.4 0.6 25 3.3 13.1 20 (3)
Shrublands and Heath
10.Banksia attenuateath (BaH) 1.3 1.3(0.2)
11. Coastal Heath (CH) 1.4 1.4 (0.2)
12.Corymbia ficifotigath (CcH) 0.6 5.0 5.5(0.8)
Wetlands and Damplands
13.Empodismeatland (EmP) 0.8 0.0 1.0 3.4 5.2 (0.8)
14 .Melaleuca cuticuldiisodland (McW) 11 0.4 1.5(0.2)
15.Melaleuca denSarubland (MdS) 13 1.4 11 4.0 7.8 (1.2)
16.Melaleuca preissiafaodland (MpW) 1.6 4.0 2.2 3.3 0.8 12 (1.8)
17 .Melaleucehaphiophyl&oodland (MrW) 0.8 0.6 0.1 1.5(0.2)
18.Taxandria juniperif@est (TjF) 2.7 3.7 0.8 2.1 4.8 14.1 (2.2)
19.Taxandria linearifdliacket (TIT) 0.1 4.7 1.3 0.8 1.4 8.3(1.3)
20.Taxandria parvifdlizicket (TpT) 14 1.9 3.0 2.8 9.1 (1.4)
21. Wetland Suite (WS) 0.2 6.7 6.9 (1.1)
22 Xanthorrhodaamp Heath (XDH) 1.3 1.3(0.2)
Total Distance 50.2 136.2 1111 108.3 180.6
(%) (8.6) (23.2) (18.9) (18.5 (30.8)
Cleared areas @mrmemnant vegetation 70.2(10.6%)
Totakm 656.6
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4.2 Weeds

A total of 595 infestations of 57 individual weed species or groups (i.e., Rubus species) were recorded
(Table 10). The most frequently encountered significant weeds were Watsonia (Watsonia sp.),
Blackberry (Rubus sp.), Arum lily (Zantedeschia aethiopica) and Bridal creeper (Asparagus
asparagoides), respectively (Figure 3). Several other weeds were frequently recorded that currently
have no significant status (Figure 4).

The frequency of infestations of all weeds species recorded on individuals roads (Table 11), indicates
weed occurrence is particularly high on several roads (Table 11). In particular, Scotsdale Road, Mt
Lindesay Road and Tindale Road are fblhebidhest ed FIl or a R

A comprehensive list of weeds known from the Shire of Denmark and those recorded in the DRVS is
presented in Appendix B. Thirteen weed species recorded during the survey are additions to the
inventory. Two novel weeds include Rubus alceifolius (not previously recorded in Western Australia,

WAH1998-) and Kunzea ambigua (not previously recorded in the Warren region).
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Table 10weEdegqgunémsyadeédoins

in Figures 3

and 4.

Status

t

he

DRV S* Mihg tgrhiebsu t i4dne miamng stetdeh oswnr) v

Tavon/group

WoNS/DP

LS

Other

Tota

Watsoniapecies
Rubuspecies
Zantedeschia aethiopica
Asparaguasparagoides
Vinca majbr
Leptospermum laevig&tum
Pinusspecies

Acacia decurréns
Melaleuca armillaris
Schinus molle

Polygala myrtifélia
Acacia longifolia
Eucalyptuspecies (planted)
Agapanthus praecox
Psoralea pinnata

Allium triquetrtim
Chamaecytisus palmensis
Eucalyptus globulus
Acacia dealbata
Arctotheca calendula
Asparagus scandens
Acacia baileyana
Acacia melanoxylon
Dipogon lignosus
Acacia iteaphylla
Cotoneastspecies
Cyathea cooperi
Genista monspessulana
Kunzea baxteri
Pandorea pandorana
Phytolacca octandra
Bamboo

Coprosma repens
Lonicera japonica
Pittosporum undulatum
Agave americana
Callistemon species
Cirsium vulgare

Hedera helix
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37
24
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TablFr equency
(RCC 2012b) .

Road Name

of

weed

iinf ckisviad U aln sr  ad d

Density Category

Isolated Scattered Dense VeryDense

Scotsdale Rd*

Mt Lindesay Rd*
Board Rd
Mcintosh Rd
Tindale Rd*
Happy Valley Rd
Denmark Mt Barker Rd
Lights Rd

Parry Beach Rd
Hazelvale Rd
Fernlea Rd

Pates Rd

Hamilton Rd
Kernutts Rd
Springdale Heights
Pitt Rd

Valley Of Giants Rd
Cussons Rd

Freds Rd
Harewood Rd
Kordabup Rd
Settlers Rd

Barnes Rd (South)
Plozza Rd

Roberts Rd
Station Rd

Sunny Glen
Limbourne Rd
Osborne Rd

Point Hillier Vsta
Rice Rd

Tealdale Rd
Turner Rd

Church Rd

Crusoe Beach Rd
East River Rd (East)
Ficifolia Rd*
Glenrowan Rd
llisley Dr

Peace St W

68
17
8
14
14
6

[EnY
o

N B W WERE WA DNPRE ®AEN®ENAEDSEDDNSDNOO®O 0 ©0NR

w

48
16

[EnY
o

N D WODNDPEP WOWWWWEFE WERE, >R, PO P O WO OO
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45 2
3 1
1
4
5
1
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1
2
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1
2
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1
1
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4.3 Roadside Conservation Value

The RCV was calculated using six vegetation attributes (Table 12), which determined the majority of
roads within the survey area scored high for conservation value (Table 13; i.e., 73% of roads scored
above 6 in the High and Medium High categories).

Tahl2Roadsi de

| e n getghe t(a% ioof otrdtttarlh)lRuoitdadgy i tdoe

Attribute Score | Description % of total
0 <30%(includes 0%) 146%
Vegetation Extent 1 3070% 15.6%
2 >70% 69.8%
0 No layers 10.49%
Vegetation Structure 1 1 layer 5.82%
2 2-3 layers 83.69%
0 0-5 taxa 43.23%
Specie®iversity 1 6-19 taxa 2.29%
2 >20 taxa 44.01%
0 >70%or3070% 31.3%
Weed Cover 1 <30% 54.5%
2 0 21.2%
0 Cumulative number of values 14.31%
presents: (i) connects to other 0
. L bushland areas (ii) hollow log 17.26%
Habitat Values . .
2 (iiii) tree hollow@®) flowering 39.51%
shrubs, (v) environmentally '
3 sensitive areas 28.9204
0 05m 71.6%
Width
1 >5m 28.4%

tChoenservati on

Val ue

60
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Tah3 e Roadside I ength (% of total) of RoadsgiedeatGooms ertvtatiiban eV

RCV Category % of total
High (4.2) 46.8%
Medium High-8 26.2%
Medium Low-6) 12.2%
Low (&4) 14.8%
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5 CONCLUSI ONS

The Denmark Roadside Vegetation Survey, spring 2024 produced a spatial dataset of vegetation
attributes (type, condition, RCV value) and weed mapping for approximately 329 km of roads within the
Shire. The following recommendations indicate the intended use of these data and additional work
required:

Seek further funding to extend mapping to outstanding roads within the Shire.

Lobby other agencies and private landholders (i.e., Main Roads Western Australia, Water
Corporation) to undertake weed mapping on their estate to inform a regional, cross-agency
approach to managing significant weeds in the Shire.

Manage emerging threats rapidly, where current extent is low and can be eradicated efficiently
(i.e., giant bramble, Kunzea ambigua). Followed, by a strategic approach to manage more
widely distributed significant weeds.

Extend the Shire Weed Management Strategy (GS&SBS 2024) to incorporate roadside weed
mapping and apply management based on weed significance/extent, control technique and
level of threat to high Condition or Conservation Significant vegetation.

Revegetation planning within the Shire should identify priority roadside areas, where the
establishment of revegetation may offset long term weed eradication costs through competition
and suppression.

Collate available vegetation and weed mapping data within the Shire and establish methods to
capture and assess eradication effort over time (i.e., maintain spatial database(s) of weed
location, abundance and eradication effort).

Plan to repeat the DRVS every ten years, or as funding permits.

Vegetation types within the Shire of Denmark have not been described using empirical
investigation. In this assessment, the ARVS Units where used to compared with the observed
vegetation by field observation. Many vegetation types showed a high affinity to ARVS Units,
while others were novel. More detailed regional vegetation assessments would greatly improve
the baseline understanding vegetation assemblages and their extent within the Shire.

RCV value was measured in the assessment. However, several attributes were ambiguous to
record and resulted in over-estimation of roadside vegetation &aluebcompared to Vegetation
Condition (EPA 2016). It is recommended to use RCV values as indicative only; Vegetation
Condition should be used in preference.
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APPEND-Xeget abteiscr i pti ons

The vegetation descriptions as follows are baseée€duadrnab etnit foire
rel ated Al bany Regs oanmdi. cv¥tggk aai oon ( ARV&E)n&mes and codes aim
in wmppeér sttryapsiscrallan dr al formati on. CovelE =vaelneesgeint f IDor=i s>t i7c0
70%, -B0%, 1V = <10%

1AgonWsod!|l ¢ Adg o)

AgonisVoodlandccurs mainly in the coastal dune system where it commonly occurs in swales and flats. A dense canopy of
Agonis flexuogReppermint) is characteristic of this unit with the structure varying from a ¢laR&Et&Jmipen
Peppermint Low Forest)

Fl oristic Summary
Lifeforn%cov|Species

Mal | ee/ T MD Agoni s,+tfEluexd ypd us-Hamkegacal @iaf, ol i a

Shrubs 1 S Spyridium gl obul osum, Adenanthos
obovatus, Hi bberftuiraf ucruanceeiaf or mi s,

Sedges/ r| VD Lepi dosper e pa fdfosspilbre snmo gl adusat Uim
Lepi dosperma dengdqiPfdl)ora, Gahni a ¢

Her bs \% Hardenbergia comptoniana, Clemat:
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2. Coastal HCHRF)s Forest

Coastal Hills Forest is a floristically variable unit associated with the granitic coastal hills. It occails tora variety of s
gravelly loam, gravelly sand to sandy loam and sand, with granite and lateritic exposures fragusnilytymesént

this unit is highly variable with both Marri and Jarrah occurring as shrubs or low mallees on the windswept exposed coas
slopes and occurring as an open forest on the deeper soil of more protected slopes and gulliesityjgtefisristic div

tall shrub layers and a sedgeland frequently domirgpétbbgerma graeifelCyathochaeta avenaaeatypical of

this unit as is the dominancedwromance Gorymbia calophyfidhe overstor@RVS Unit: Marri/Jarrah Coastal Hills

Forest).

Fl oristic Summary
Lifeform|%cov|Species

Trees<B® VM Corymbia calophylla, Eucalypgosit

Shrubs > V-D Banksi édackreamndird furcata, Beaufort
florida, Bossiaea |linophylla, Ta
Shr @ ESn V-M Hovea elliptica, AgoBuUbasmdwedtfiofrani
parvifolia, Leucopogon obovatus,
verticMbhkbcabuau@méwai rliXahghlochal Irat
Sedgesl//hre S Lepi dosperma gracile, Cyathochaet
Mesomel aena gracilipes, Tetraria

fasciRat atusnli amambr aSmaecof hosar
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3Corymbi a

structure varies from a low open forest on exposed coastal slopes to open forest in pratalyptlguligginata
may be a stdominant canopy speciesAgitinis flexuosaually forming a sparse secondary tree $tratunterstorey

c &loo g kCOyclH)a
Corymbia calophyiaresbccus inwell drained sandoam on hill slopes and adjacent to larger creeks .arttkerivers

is often dominatedAmnacia pentadeniad oBossiaelinophylla

Fl oristic

Summary

Lifeform|%cov|Speci es

Trees«38MmM0 M Corymbia calophylAlgoani Buddlexptossa

Shr @35 V- Acaci a pBomrtlidemply! | a, Hi bberti a
floribundum, Trlyenad d puarg obhi dabbearvitasts
ampl exi Havué@selmaingltriac st el | isguebrsap,
angustifolia

Sedges//grrug V-M Cyat hochag€ltead raawnedimraac eoact andr a, alfeft

angustatum, Desmocl adBat ét eamgioa u
Tetrarrhena | aevis, Microl aena s
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4 Eucal ypt usFocroesata F p

Eucalyptus corntitarestis found along the coastal fringe in protected swales, slopes, crests and flats on grey sand. It is
dominated by an upper canopyaaflyptus cornuteer a sparse secondary tree stratigoras flexuosghere is

usually one shrub layer, a tall open scrub or open heath and common dominartiisireitis icfudacea, Bossiaea
linophyllandSpyridium globulos@@nound covés frequently sparse and there is a high degree of variability in sedge
dominance witresmoctius flexuosumost commofARVS Uni€oastal Yate Woodland).

Fl oristic Summary
Lifefor%cov|Species

Tr ee3sOni SM Eucal yptAugso nciosr nffuteax uos a

Trees < V

Shrubs M Hi bbertia furfuracea, Bolssu@aemodom
Hi bbertia cuneifor mis, Pi melea cl a
Sedges/| NiM |Desmocl adus fl exuosus, Lepi diobempma m

proljflepiudosperma effueumg d4epliido
gl adi at um, Ficinia nodosa

Her bs Billardiera fusiformis, Clematis p
Hardenbergia comptoni ana

Grasses Tetrarrhena | aevi s
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