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Executive Summary

Background

The forested catchments of the South West of Western Australia are both vital sources of high

quality surface watertothé I G SNJ / 2 NLIR2 NI A2y Q& Lzt AO & (GSNI &d:
venues for outdoor recreation. A 112 percent reduction in regional rainfall since the ril70s

has significantly decreased inflows to the public water supply dams and reserii@raVaer

Corporationis funding a 2 year, $20 million silviculture trigh the 13,000 ha Wungong

catchment Stuated on the western margin of the Darling Plateau approximately 50 km south

east of Perth the catchment contributesurface water to the IWSS vihet Wungong Danilhe

Wungong Catchment Trial will assess not only the effect of different the silviculture treatments

on stream flow but its impact on water quality, aquatic ecosystems, biodiversity, and forest
structure. It is hoped that thinning the Wungg catchment will improve stream flow,
OA2ZRAGSNEAGEY (GKS 3INRGUK NIGSa 2F (GKS NBYIFAYAY
adlrasSqQ GKFG oAff dza S f S a @thewdrgartsatibng mvolie8 MJthé 2 N1.J2 NI
multi-disciplinary researchrpgram include the Department of Environment and Conservation

(DEC), the Forest Products Commission (FPC), universitiethendesearch institutions.

Objectives

As part of the social science research component of the Wungong Catchment Trial, the Water
Corporation sponsored Murdoch University and Beckwith Environmental Planning to conduct an
independent research project on the potential impact of various silvicultural treatments (i.e.
forest thinning) on outdoor recreation values and perceptions ofgbreealth and scenic beauty.

The results of this research, along with other Trial research projects, will help inform decision
making regarding if and how forest thinning should be adopted in other drinking water source
catchments.

Methods

The research dégn identified three groups (i.e. stgppulations) of interest: bushwalkers, off

road cyclists and professional forest or water resource manag@rs. silvicultural treatment
2LIiA2yas AyOtdzRAY3a | Wy2 GNBFIGYSYylGQofthie#iiAzy oS
treatment characteristics: the basal area’(ta), the thinning method (i.e. notch or cut stump),

and regrowth control (i.e. controlled or uncontrolled).

A, | 3540nf/mha | None 6o treatmen) | None(no treatmeny
B. 15 n12/ha Cut Stump Controlled
C. 15 nf/ha Notching Controlled
D. 8 m'/ha Cut Stump Uncontrolled
E. 8 m'/ha Cut Stump Controlled
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Previous studies have demonstrated that downed wood from logging activity is the most
influential visual charactéstic in the scenic and acceptability jushgents of silviculture
treatments Panielet al. 1977, Ribe 1991, Browi& Daniel 198). For this reason, the effect of
downed wood has been controlled in this study by assuming the removal of logs and debris
immedately following thinning.

An online questionnaire was used to gather data on:
1 Respondent perceptions of the photo simulations of the treatment.
1 Respondent beliefs about forest and water resource management
1 The environmentabconomic values orientatioof respondents
1

Respondent demographic characteristics and group membership

As part of the questionnaire development, computer generated photo simulations of forest
scenes were prepared for each of the treatment options. Each photo simulation conefsted
sequence of five images representing the first year after treatment, and then 5 years, 25 years,
50 years and 70 years after treatment. In the questionnaire, the treatment options were
described as forest scenes with no information provided regarttie@ments or that the study

was part of the Wungong Research Trial.

Invitations to participate in the survey were distributed by the following organisations to their
members: the Bibbulmun Trail Foundation (bushwalkers), the Munda Biddi Track Four{d&tion
road cyclists), Institute of Foresters of Australia (WAgpd&tment of Environment and

| 2y a4 S NIBusiamabl Barest Management division and tlseest Products Commission
(forest managers) and the Water Corporation (water managers). The svesejted in 203
useable questionnaires osistingof 103 water or forest managers, 61 bushwalkers and 39 off
road cyclistsPostsurvey interviews were conducted with 30 respondents (i.e. ten from each
group) togain further insights as to how individuatede their judgments in the survey.

Key Findings

Forest Scene Preferences

Each of the forest scenes was presented twice to respondents. First they were shown only the
Year 1 images for each forest scene (i.e. treatment option) and asked to rate the auitigpof

each image in terms of three attributes: forest health, scenic beauty and outdoor recreation
suitability. Later they were shown all five time periods7(l years) for each forest scene and
asked to again rate their acceptability for the sameethattributes.

After viewing the temporal sequences of forest imagélse acceptability ratings of the
bushwalker and cyclist groups moved closer to those of the manager group. The bushwalkers had
rated the Year 1 images as unacceptable for all but¢hé2 G NBIF GYSy i Q 2LIA2y ®
were presented, bushwalkers gave acceptable ratings to all but one of the treatment options. By
allowing recreationalists t@iew how the forest would change in the years ptustment, the

Vi
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bushwalkers and cyclistscquired information that brought their perceptions into greater
alignment with those of the manager group.

All groups preferred the no treatment option. Of the three test variables, the thinning method

(cut stump versus notching) was the most influeniatetermining respondent preferences for

F2NBaldG ao0SySad ! ff 3IANRdAzZIA NIGSR (GKS FT2NBaid &aoSs
each. The next most influential test variable was basal area with respondents preferring a basal

area of 15 rfha over8 nf/ha. Whether or not a forest scene included control of regrowth made

little difference in forest acceptability ratings.

Indicators of Acceptability

The thought processes the bushwalkers and cyclists used to determine their acceptability
judgments wee quite similar to those applied by members of the manager group. The post
survey interviews suggest that respondents from all groups applied a more complex cognitive
model to rate the acceptability of a forest scene in terms of forest health than foergbenic
beauty or outdoor recreation suitability. The dominant indicators of forest health were
regeneration and regrowth, vegetation colour, disease, forest struct(peesence of an
understorey, middlestorey and canopyand density.

There were howesr some differences. As a group, magers were more likely to view low
density as a positive indicator of a healthy forest, whereas the recreationalists, especially cyclists,
viewed a less dense forest as less healtbyerall, respondents disliked foreseéttings that are

either too dense or too thinThe recreationalists associated signs of human intervention such as
logging and tree stumps, as a negative forest health indicator while managers did not.

On average, respondents used fewer indicators gl scenic beauty than forest health. The

dominant indicators of scenic beauty acceptability were signs of human intervention (e.g. logging

or stumps), dead vegetation, and forest structure and age. An indicator associated with scenic

beauty but not forestK S f G K gl a (GKS @ASg 2N ink@ewed  Q Ay i:
respondents indicated that their perceptions of forest health influenced their perceptions of

scenic beautyrather than the other way around.

The potential to move through the forest lasthpe for a recreational activity was the dominant
AYRAOIG2NJ dZaSR G2 2dzR3IS | T2 NB A (iForasOeeibilly + OO S LI
was strongly associated with forest density.

Management Beliefs

Some management beliefs were shared ltlygaoups. Theystrongly agreed that public trust in

the forest managers is essential if the public is to accept forest management activities. They were
also generally optimistic that active forest management (e.g. silvicultural treatments) and
recreationactivities could satisfactorily eexist.

As a group, the forest and water managers were more supportive of thinning forests to
encourage forest health, although on average all groups supported thinning to some degree. The

Vii
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bushwalker and cyclist groupsleved that forest thinning would decrease scenic values. In
interviews they noted that the extent of negative impact on scenic values would depend on how
the thinning was conducted. Most of the interviewed respondents described scenic beauty as a
positive but imperfect indicator of forest health. Respondents from all groups noted that a scenic
forest could have underlying unhealthy conditions that are not visible.

All groups agreed that forest thinning can increase stream flow. However, the manager group
was the only one supportive of thinning for the purpose of increasing flows into public water
supply dams. Reasons given in interviews includedeed for more information about the
efficacy and impacts of thinning and a belief that better alternativastefor some this included
seawater desalinationWhile respondents were more supportive of thinning to aid stream
ecosystems, bushwalkers in particular did not support this purpose. This appears to refleet a non
interventionist philosophy of letting nate take care of itself.

Respondents with a backgroundsitviculturewere more supportive than other respondents of
thinning for either purpose. Somewhat surprisingly, if a respondent worked for the Water
Corporation or was a water engineer did not makem more likely than other respondents to
support thinning for either public water supply or stream ecosystem health.

¢KS YIylFI3aSYSyid o0StASFTa Ay (KAA aiddzRe 6SNB yz2i
ratings for the forest scenes. It appedst respondents largely relied upon visual characteristics

to reach their acceptability ratings. This is not surprising given that respondents were
intentionally not provided information about the treatment options, the objectives of the
research projecbor its role in the Wungong research project.

Environmental Values

I NBaLRYyRSy(dQa LI aa-&Edomoyiic Rrigrity (EER) scalg iovedBoybeysSgad |-
predictor of their forest and water management beliefs but not their forest scene preferences
Those respondents more towards the environmental end of the scale appear to have-a non
interventionist philosophy reflected in their position on various management statements. They
were less likely to support active forest management such as thinniragdiegs of the objective.

They also were less confident that recreation and forest management activities can satisfactorily
co-exist. Female respondents and bushwalkers were more likely to be towards the environmental
end of the scale while managers tendedvard the middle of the scale giving more equal weight

to environmental and economic considerations.

Demographic Influences

Those respondentwith a silviculture background held significantly different management beliefs

than other respondents, includingther members of the manager group. However, the forest

a0SyS | O0OSLIilloAaftAlGe NIdGAy3Ia 2F NBALRYRSyGQa g¢aA/
to those of other respondents. The demographic variables age, gender, place of residence or level

of education were not predictors of forestcene preferences or forest and water management

beliefs.

viii
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Management Implications

The study findings have the following forest and water management implications:

)l

Treatment options that apply notching as the thingi method are unlikely to be
acceptable to the public and in particular recreationalists.

In public dialogues, there is significant value in providing visual simulations to
demonstrate how a forest would change in the years gosatment.

The interested pblic will want to understand thefficacy and impacts of forest thinning
before making judgements regarding its acceptability.

The public is unlikely to support catchment thinning to provide increased flows into
public water supply dams if they believeetie are water supply alternatives that provide
a better cost/benefit ratio.

People who hold a strong nenterventionist philosophy about environmental
management are unlikely to ever support catchment thinning.

For the relatively narrow range tfeatment optionstested, ped.Jt Selieis atdout forest
and water management are more likely to be the source of public corfian the
characteristics of the treatments.

Public trust in water and forest managers will be a key to community acceptance of
catchnrent thinning.
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1. Introduction

1.1 Background

Historically, the drested catchments along the Darling Scarp have contributed large volumes of
KAIK ljdzZr f AGe &adzNFFOS 6 GSNI FG | NBEFGAGStEe 29
SupplyScheme (IWSSYhe Schemprovides public water supply to Perth, Mandurah, Kalgoorlie

and the northernWheatbelt of Western AustraliaCurrently, forested catchments contribute

about onequarter of the water used by the IWSEhese same catchmentgovide a range of
environmental services (e.g. habitat for native fauna) and msowial (e.g. amenity, cultural,

spiritual, heritage, scientific, educationand recreationa) and economic (e.g. tourism,

recreation, commercial forest products) values.

In the South West, forested drinking water source catchments are popular public venues for
nature-based recreational activities such as bushwalkingyaztl cycling, picnicking, camping

and sightseeing. Currently the range and intensity of recreational use rdimlgi water source

OF iOKYSyia Aa NBaAGNAOGSR Ia LINL 2F GKS {dG1 G°€
protecting drinking water quality. Outdoor recreation interests want a softening of the
restrictions in order to provide greater recreation opportti@s in these catchments. The issue is

currently the subject of a statutory reviévof Statewide Policy 13 (Policy and Guidelines for

Recreation within Public Drinking Water Source Area on Crown {[20H)2003)The value of

these natural areas as outdbld NB ONB I A2y NBaz2dzNOSa oAttt AyONB
grows over time (Hughes, Zulfa & Carlsen 2008).

While the demand for outdoor recreation venues continues to increase, the volume of drinking
water produced from forested catchments in the $odWest has declined. Since the ri70s,
inflows to the public water supply dams and reservoirs that contribute to the IWSS have declined
by 70 percent (Lokt al.2009). This dramatic decrease is due to a combination of E2]ercent
reduction in raiffiall and to regrowth forests that are eveaged, uniform in structure, and dense

2 NJ W2 ¢ SnihgireréasiggrRufiounts of water (Water Corporation 2005).

Further drying of the climate is likely and significant population growth is projected. The Water
Corporationhas adopted a portfolio approaclinvolving multiple types and sources of water

supply (e.g. groundwater, surface water, desalination, wastewater retoselanage the risks in
ASOdzZNAyYy 3 GKS NBIA2Y QA Lzt A O the Water Corgodgialist & @ | &
funding a 2 year, $20 million silviculture trigd the 13,000 ha Wungong catchmer8tuated on

the western margin of the Darling Plateau approximately 50 km seash of Perth the

catchment contributessurface water to the I\8S via the Wungong Darithe Wungong

Catchment Trialvill assess not only the effect of different silviculture treatments on stream flow

but their impact on water quality, aquatic ecosystems, biodiversity, and forest structure. It is

! In September 2009, the Water Minister and Sport and Recreation Minister jointly announceé that
Legislative Council's Public Administration standing cdteen would determine the level of recreation
activities allowed in drinking watesourcecatchments. The committee is to make its recommendations by
the end of July 2010 to the State Government as part of a statutory review of Policy 13
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hoped that thinning theNVungong catchment will improve stream flow, biodiversity, the growth
NFiSa 2F GKS NBYFAYyAYy3a GNBS& | yRthaN®liudeNgss G K S
water (Water Corporation 20050ther organisations involved in thaulti-disciplinary resarch
programinclude the Department of Environment and Conservation (DEC), the Forest Products
Commission (FPC), universities atloker research institutions.

For decades, forest management activities in Australia and overseas have been a source of
commurnity debate and conflict. These experiences have shown that even if a forest management
practice is environmentally sound and economically feasible, if it is socially unacceptable it will be
modified until it is acceptable or be eliminated (Bliss 2088)part of the social science research
component of the Wungong Catchmentidly the Water Corporation sponsoreBeckwith
Environmental Planning and Murdoch Universidyconduct an independent research project on

the potential impact olvarioussilviculturaltreatments (i.e. forest thinningdn outdoor recreation
values.The results of this research projeclong with other Trial research projecisill help

inform decision making regarding if and how forest thinning should be adoptddsimndother
drinking watersourcecatchments.

1.2 Research Questions

This researcljuestions investigated in this studye:
1 Are some silvicultural treatments more acceptable than others?

1 Do recreationists assess the acceptability of silvicultural treatments in a manner
different to that used by resource managers?

1 Do recreationists rely on their perceptions of scenic beauty to assess forest health and
outdoor recreation suitability?

1 What factors influence individual judgments of the acceptabilitly silvicultural
treatment options?

1 Does the type of outdoor recreation activity matter in judging the acceptability of a
silvicultural treatment?

1 Do the resource management beliefs ofndividuals influence their perceptions of
silvicultural treatments?

1 Are demographic charactetiss (e.g. age, gender, location of residence) and
environmental values predictors of resource management beliefs and silvicultural
treatment preferences?

T2
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2. Methods

2.1 TargetPopulationsof Interest

The following threesub-populations were identifiedor the research study:
1 Bushwalkers
§ Offroad cyclists (i.e. mountain bikers)
1 Professional forest or water resource managers

The Bibbulmun Track and the Munda Biddi Trail pass through a number of drinking water source
catchments in the south west. Thesearchers contacted the organisations that represent users

of these trailsrequesting their participation in the studg: KS . A 006 dzf Ydzy ¢ NI O] A3
premier long distance walk trail stretching nearly 1000 km from Kalamunda to AlD#ey.

Bibbulmun Tack Foundation is an incorporated Hir-profit community based organisation

established to provide support for the management, maintenance and marketing of the
Bibbulmun Track hitp://www.bibbulmuntrack.arg.al). Bushwalkerswere recruited from the

mailing listof the Foundation.

The Munda Biddi Trail Foundation is a-fmt-profit organisation that represents the community

that uses theMunda Biddi Tail (ttp://www.mundabiddi.org.au). The Munda Biddi Trail (which

means path through the forest) is a natdbased offroad cycling trail that currently stretches

498 km from Mundaring to Nannup. The Trail will eventually extend almost 1000km to Albany.

The MundaBiddi Trail is essentially a touring trail that enables cyclists to experience nature and

to explore the South West. It uses a network of bush tracks, firebreaks, disused railway
formations and constructed trail€ 2 dzy R G A2y LI NI A ORLIVO@ Dt R A NINS B N2 K

The third group of study participants consisted of water and forest resource managers. At our
request, the DEC, FPC, the Institute of Foresters of Australia (WA Branch) and the Water
Corporation assisted in identifying and helping ascssitably qualified personnel to form the
WYl yIF3SND 3I NP dzLId

2.2 Human Research Ethics

Prior to any data collection from study participants, the researchers obtained human subjects
NBE&SEHNDODK FLILINRGIE 2F GKS &aidzReé Y SRekeaRRHhEI & T NP
Committee. On 23 October 2008, the researchers received conditional ethics approval (Permit

No. 2008/241) for the first phase of data collection (i.e. the preliminary field studies). An
application amendment was granted on 3 March 2009darebbased survey and posurvey

interviews. The amendment included approval of the provision of an honoratguthe Munda

Biddi Trail and Bibbulmun Track Foundations to thank them for their assistance


http://www.bibbulmuntrack.org.au/
http://www.mundabiddi.org.au/
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2.3 SilvicultureTreatment Options

2.3.1 WungongTrial

The Water Corporation has three demonstration areas in the Wungong Catchment. Located
alongside Jarrahdale roativo demonstration areasre in native jarrah regrowth and the other

in a post1988 rehabilitated bauxite mine piEach demonstration asecontains a number of test
plots representing differensilviculturaltreatment options Collectively, the plots cover a wide
range of age classes, stem numbers, basal aarddeaf cove(Batini & Bradshaw 2007).

Trees in these demonstration areas haaen removed by notching with an approved herbicide

or felling and immediate stump poisoning (i.e. cut stump technique). Regrowth and coppice
development in thinned stands can negate the positive impact of thinning on water yield within

about 10 years. d maintain the value of thinning for water production, regrowth and coppice
development are controlled through herbicides or by mechanical means until a stand is dense
enough to repeat the thinning process (i.e. about 20 years) (DEC 2007). Routine prescrib
burning is used to control understorey density and leaf litter. The silvicultural treatments applied

Ay GKS 2dzy3a2y3a ¢NRIf I NB Inieny GuidalideSfyr (SilvieukuiaK (1 K S
Practice in the Jarrah Forest of the Wungong Catchrf\®ingong Silvicultural Guidelines). This

included the retention of five primary habitat trees per hectare.

2.3.2 Selection oftreatment options

Thefollowing considerations were appliei select thetreatment options forthis study:
1 Thesilviculturaloptionsmust be feasible
1 The options shoultde visudly distinguishable from one another
1 The number obptionsand test variables should be relatively small.

¢tKS NBASINOK GSFY OK2asS GKS GNBIFGYSyd 2LA2ya
Wungong Tribproject team.As shown in Table liyé silviculturaltreatment options including a

control condition (i.e. the no treatment optionwere chosen The test variableswere: the basal
area(m?/ha), the thinning method(i.e. notcling or cut stump) and theuse ofregrowth control

(i.e. controlled or uncontrolled).

Tablel Selected silvicultural treatment options

. 3540nflha | None (control) None (control)
B. 15 n12/ha Cut Stump Contolled
C. 15 nf/ha Notching Controlled
D. 8 m'/ha Cut Stump Uncontrolled
E. 8 m'/ha Cut Stump Controlled
*Regrowth froma&dzi GNBS addzyLd 2N 6KS 6+as$ 2F + RIYF3ISR aids



Impact of Thinning on Forest Perceptiong Technical Report| 2010

All treatment options other than the no treatment option or control condition (i.e. Option A)
assume that a second thinning wouwdcur after 20 yearsra routine prescribed burning would
be used to control understorey density and leaf litter.

Previous studies have demonstrated thdowned wood from logging activity is the most
influential visual characteristic in the scenic and acceptability godmts of silviculture
treatments (Danielet al. 1977, Ribe 1991, Browd& Daniel 198). For this reasonthe effect of
downed wood has been controlled in this study by assuming the removal of logs and debris
immediately following thinning.

2.4  Survey Design

The primary research tool used in the study was an online questionnBiggelopment of the
survey instrument included review of published researclpreliminary field investigations with
representatives of each of the targpbpulationsandthe preparationof photo simulations of the
treatment options.

2.4.1 Preliminary fieldinvestigations

The researcheam conductedin-field interviews withrepresentatives of the Bibbulmun Track
Foundation, Munda Biddi Trail Foundation, the DEC and FPC (Table 2). Fotargeth
population, three to six representatives met in the field with two members of the research team.

Table2 Preliminary field investigations

Population Individuals Location

Bushwalkers (Bibbulmun Track Foundatior 5 Bibbulmun Track near Asher Road, 25/10/2008
Kalamunda

Off-road cyclists (Munda Biddi Trail 3 Munda Biddi Trail, The Dell, Mundarir, 2/11/2008

Foundation

Forestmanagers (DEC and FPC) 6 3 Sate forest sites, Dwellingup 4/12/2008

The objective of the Hiield discussions was to gain insighds the development of the survey
instrument. A semstructured interview technique as useased on the following questions:

1. As we pass through this forested area, what are the features or elements that catch your
eye?

2. What makes a good location for a (a) bushwalking or (b) cycling trail in a forest? What
characteristics do you look for?

3. Are you familiar with any areas where trails pass through areas of forest that are being or
have recently been harvested? What, ifyammpact (positive or negative) does this have
on recreational users?

4. Just by looking at the forest, how would you determine whether or not it is a healthy
ecosystem?

5. Are there any common misperceptions people have about the compatibility or non
compatiblity of forest management and recreational use?
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Each field trip was digitally recorded by the researchers and the recordings subsequently typed as
notes for analysis.

2.4.2 Photosimulations

Photographs and more recently phetealistic computer generatkimages are frequently used
tools in landscape preference researdbatiel 2001; Daniel & Meitner 2001, Faetal. 2005;
Ford et al. 2009; Karjalainen & Komulainen 199@arjalainen & Tyrvainen 2002; Ribe 2005ab;
Tahvanainenet al. 2001). People are be#r at interpreting information in images than at
interpreting narrative or numerical information, in part because images better represent the
complexity of experiencéhan these other mechanism&drjalainen & Tyrvainen 2002; Manning
& Freimund 20047 ahvanainenet al.2001).

While photographs and computer generated images lack the richness-sifeimteractions with

a forest (Williamset al. 2007, Karjalainen & Tyrvainen 2002), studiese demonstrated that
responses tghotos of forest management opdins are similar to responses based on direet in
field experience@aniel 2001shuttleworth 1980, Stamps 19900ther studieshavedetermined

that judgments of computer generated photo simulations are consistent with judgments of
photographs of the samédew (Daniel & Meitner 2001).

For this researciproject, computer generatedohoto simulationswere chosen in preference to
taking study participants out to the Wungong demonstration sitisoto simulationffer the
following advantages:

1 Although time casuming to produce, mce developed the images alegistically easieto
work with thanhaving to organiséeld visits

9 The computer generatedsimulations canillustrate how a forest will respond to a
treatment over time(Daniel & Meitner 2001; Karjalaine& Tyrvainen 2002; Manning &
Freimund 2004)

1 The test variables can bisolated andother scene attributes controlled (e.g. lighting,
clouds, wind)Karjalainen & Tyrvainen 2002)

Previous research has reported tHatS 2 LJt S Q& LJS NI S Liigkah yhéange over tie NS & U
as the forest responds to the intervention and/or the person receives new informééétiams

et al. 2001) To examine thisphoto simulations of the five silvicultural treatment options were
prepared for an online survefeach pbto simulation consisted of a sequence of five images
representing the first year after treatment, and then 5 years, 25 years, 50 years and 70 years
after treatment. For the purposes of the survey, each photo simulation of a treatment option was
labelledad | F2NBad WwWaoSySaqo

A high level of photgealism is required in forest landscape preference reseafzaniel &
Meitner 2001;Karjalainen & Tyrvainen 2002; Williaras al. 2007). In most paststudies the
visual differences betweethe forest managemenbptions under investigation wergreat (e.g.
clear cuts versus selective cut@®.g. Fordet al. 2009. However, in this studythe visual
differences between treatment optionare comparative small. Thushere was an increased
imperative for a high levedf photo-realism
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The subjectivity that is part of preparing realistic photographs of managemnémduces the

potential for inaccuracy and perspective distortibiVilliamset al. 2007) These problems can be

ameliorated by expert consultation in the pto editing process (Karjalainen & Tyrvainen 2002;
Tahvanainenet al. 2001). In this study, the images generated by the research team were

reviewed by several forest management experesommended bythe 2 | § SNJ / 2 N1J2 NJ { A 2
Wungong Trial project team to sare they were realistic.

In this study, he photo simulations are representative of the upland forest areas of the Wungong

OF GOKYSYylid wWSTFSNBYOS LK2G2a F2NJ G6KS LIK2G2 aAyd#
the Water Corporation demonstrationlgts. This is native regrowth forest last logged in the

19401950 period. The forest is a higluality dieback free drrah forestof aco-dominant height

of 22-24 metresthat receivesan average of 1100 mm of rainfall per ye@he predominant tree

speciesare Eucalyptus marginat@Jarrah), with som€orymbia calophyll@Marri), Allocasuarina
fraseriana(Western Sheoak) ariBlanksia grandigBanksia).

A vegetation library of over 130 2D imageas developedFigurel). This consisted of simulated
images ofthe different types of over-, middle and understorey vegetation in the Wungong
catchmentat various stages of growth and/or managemeBD models of the five treatment
options werethen developed using the modellingoftware Google Sketchughe 3D model

were converted into 2D images of the treatment options and stored as JPEG files for inclusion in
the online questionnaire. Image resolution, colour fidelity, contrast and colour depth are
important factors affecting respondent judgments (Daniel & Meit2801). The JPEG images
were edited in Photoshop, focusing primarily on contrast and colour adjustments to make the
forest appear more realisticThe methodology employed to generate the photo simulatas
described more fully in gpendixA.

2.4.3 Questonnairedevelopment

The online questionnaire was designed to gather data on:

A. Respondent beliefs about forest and water resource management
B. Respondent prceptions of thephoto simulations of thereatment.

C. The environmentaéconomic values orientationfeespondents

D. Respondent demographic characteristécsd group membership

On the opening page of the online questionnapetential participants were informed thathe

survey waspart of a university research project and the results will be used torane
sustainable forest managemeiiFigure2). The Wungong Trial was not mentioned specifically
because it has received some media coverage, and many of the potential survey participants
would be expected to have some level of awareness of the Trial.diti@d some members of

the public hold strong views (positive and negative) about the Water Corporation and forest
managers such as the DEC and FPC. For these reasons, survey respondents were not informed
that the survey was part of the Wungong Trial bat the research was funded by the Water
Corporation.
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Tree Library - TRE09
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Tree Library - TRE10

YEAR 0 YEAR (5 YLAR 25 YTAR 50 YEAR 70
Figurel: Example from the tree library
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UNIVERSITY

1 acceptl Logoﬂl

Questionnaire on Perceptions of Forest Management

The purpose of this questionnaire is to obtain vour views about different forest scenes and their acceptability in terms of
forest health, scenic beautv, and for recreation activities. The results from this research will assist in ensuring that Western
Australia's forests are managed sustainably into the future.

By submitting this surveyv, vou give vour consent for the results to be used by the researchers (Murdoch University). Please
be aware that this survey is anonvmous and no personal details are being collected or used bv the researchers. You mav
change vour mind and withdraw vour consent to participate at any time; however, once this survey has been submitted it may
not be possible to withdraw vour data.

Based on pre-testing, most individuals complete the questionnaire in 15 to 20 minutes.
After vou complete each section of the questionnaire, vou will be asked to save vour responses and continue to
the next section. Please note that if vou pause for more than 20 minutes on a particular screen and not save vour

responses, the survey will timeout and any unsaved responses will be lost.

All information provided is treated as confidential and will not be released to a third party unless required to do so by law.
The findings of this studv mayv be published; no information that can specifically identifv vou will be published.

Those completing the questionnaire are eligible to participate in a random draw for a $100 voucher to the Australian
Geographic shop. At the end of the questionnaire, vou will be asked if vou want to enter the draw.

If vou require additional information, please contact the below researchers. Otherwise, click the "I accept"”
hutton at the bottom of this page to start the survey.

Figure2: Introductory message to the online survey

The provision of information about the reasons f@ensen 2000) or the consequences and
effectiveness of a forest management action caso influence judgements of acceptability
(Williams et al. 2001; Fordet al. 2005). For this reason, the survey respondents were not
informed that the photo simulatios represented silvicultural treatments.

The web design team at Murdoch University formatted the questionnaire, including the photo
simulations, for optimal viewing on the web and developed a simple survey interface. Key
considerations in developing theterface were:

1 Displaying the photo simulations for optimal viewing and minimal download time.

9 Providng the ability for respondents to go back to previous questions and images for
reference or to modify responses.

1 Maximisingthe compatibility with browses and popup blockers.

1 Separating response data from the contact information for those participants wanting to
enter the gift voucher drawingsed to enhance the response rate

1 Making the survey anonymous, but with the ability to link answers to those aghneed to
a postsurvey interview.
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2.4.4 Pretesting

The online questionnaire was ptested with four Murdoch University students on-28 May
2009. On average, pitest participants required 11 minutes to complete the questionnaire.
Immediately aftercompleting the questionnaire, each student was debriefed by a member of the
research team. The debriefiadocused on whethetthe directionsin the questionnaire were
clear, ease in accessing the photo simulations, and their interpretation of and resptonges
questions. The average duration of a debriefing was 80 minutes. Participants in thespre
received a $40 dnorarium for their efforts.Several changesvere made tothe layout and
wordingof the online questionnairbased orthe pretests. Appendx B contains the final version

of the questionnaire.

2.4.5 Participation incentive

Studies have demonstrated that the inclusion of a modest incentive can increase the response to
a survey [Edwardset al.2002). In this study, respondentsere offered theopportunity to enter a
randomdrawing for a $10@ift voucher from the Australian Geographighop. To be included in

the drawing, therespondentwas required tocomplete the questionnaire angrovide a contact
name and telephone or email address. Thisoinfation was kept separate from the actual
guestionnaire responses.

2.5 SurveyAdministrationand Response Rate

2.5.1 Emalil invitations

The research team provided thgarticipatingorganiations with draft text to incluce in an email
message encouragintpeir members to participate in the online survegome organisations
distributed the invitation to their full membership lis{g.g. Bibbulmun Track and Munda Biddi
Trail foundations)while othersdeveloped lists ofuitablemembers (Table 3)

Table3 Distribution of invitations by organisation

Institute of Foresters of Austral@WA 146
DEC (Sustainable Forest Manageme 79
Forest Products Commission (FPC) 280
Water Corporation 100
Bibbulmun Trackoundation 2,000
Munda Biddi Trackroundation 200
Total 2,805

The survey period commenced with the distribution of the initial invitation emails in late July

2009. The survey remained open from 20 July 2Q081L September 2009Consistent with

accepted survey protocols (Dillm&©00), each partnering orgasition distributed atleast two

reminder noticesto potential participantsto encourage a good response rafehe invitation to

participate provided a hyperteli f Ay | (2 (GKS &adz2NBSe 2WalsadzNR2 OK
included a request that the hypertext link for the online survey not be shared with other parties

% The winner of the gift voucher requested that her/his name not be recorded in this report.

1C
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in order to ensure the integrity of the research desi@espite ths, it became evident from
outside enquiries to the research team that some people had distributed the link to what they
believed were interested parties.

2.5.2 Data cleaning

In total, 399 individuals answered at least some of the survey questions. Prior to the statistical
analysisthe data were cleaned. The data records for the 109 individuals who did not complete all
sections of the questionnaire were dropped from further consideration. The data records of
those who did not selidentify as belonging to any of the syopulations(i.e. bushwalkers,
cyclists, managers) of interest were also eliminated from further consideration. This eliminated a
further 71 records from the database. An exception was made for individuals who did not self
identify as a forest manager but had at sorpeint worked for the DEC (or CALM) and held
professional qualifications consistent with a forest manager. These individuals weosled to
0§KS WY yI 3 Sa¥dendéntsih&seifidedified as belonging to more than one of the
sub-populations (e.gmanager and bushwalkewere alsodropped from the statistical analysis.
This reduced the number of respondents @32ndividuals.

2.6 PostSurvey Interviews

Interviewingrespondentsafter they have completed a questionnaire can provide insights to why
they responded to questions in the way they did. In combination with the results of statistical
analysis of survey data, this rich qualitative data can provide a better understanding of
respondent perceptions thmempirical data on its ownAt the end of tle online questionnaire,
participants were asked if they would be willing to participate in a debriefing interview (F3yure
The study design included 30 pesirvey interviews with respondents, ten from each of the
target populations: bushwalkers, cytiind managers.

The postsurvey interviews were conducted in theeriod 31 August to 5 October 200%he
interviews focussed on a selected set of the questions from the online survey. These were the
rating of the photo simulations (@B0 and Q2236) andresponses to the belief statements (Q37

79, 44, 4750). Duringthe faceto-face interviews, the respondent was again shown the photo
simulations on a laptop. They were reminded of the responses they had given in the online
survey. Hand written notes takdoy the researcher during the interview were subsequently type
written for analysis.

In total, 98 individuals volunteered for a debriefing interview. After the dataset was cleaned the
remaining 67 individuals were assigned to their target groups and thedomly selected to be
contacted for a facdéo-face interview with a member of the research team. In some instances
the respondent was still willing to be interviewed but they were either located far from Perth
(e.g. Albany) or a suitable time could nat bcheduled. Once ten interviews had been obtained
from each group, the remaining individuals were contacted by email or phone to thank them for
their offer and inform them that the quota of respondents had been reached.

11
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save & previous| save & continue | save & o got|

Section 13 of 14

Thank vou for completing the Questionnaire on Perceprions of Forest Managsement.

To gain a benter understanding of the reasoning behind people's responses to the questionnairz, we nead 30 ndiniduals to
participate in debniefing interviews. We are seeking vohmteers. The typical debrisfing takoes 20-30 mimites to complete.

55, Would vou be willing to participate in a debriefing intervien?
) Yes I would like to participate in the intervies
) MNoldonotwent to participets in the intervizw

If ves, please provide vour contact details helow.

56, Name

£7. Phone number

—

58, Email address

I

Figure3: Request to participate in a debriefing interview

12
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3.  Preliminary Field Investigations

Infield group interviews with representatives of the Bibbulmun Track Found#ltioshwalkers)
Munda Biddi Trail Foundatigff-road cyclists)the DEC and FRforest managersyvere used to

gain insights for the development of the survey instrumérite interviews were used to identify
salient visual elements of the forest, perceived indicators of forest health and scenic beauty, and
forest conditions that enhate or diminish the bushwalking or cycling experienidee following
documents the dominant themes from the interviews.

3.1 Forest Health

In assessing the health of a forest stand, thee§t managergonsideredforest structure, species
composition,indications of disease (especialiijeback and signs of regrowthForest managers
looked for signs of regrowth following harvesting as an indicator of a healthy forest. Cues
included the presence of seedlings, tree sizegwn form, vigour, crown density andhé number

of leaves.They suspected that they give more consideration to the health of tree crowns as an
indicator than would members of the public.

The managers commented that they look at all layers of a forest stand in assessing its health and
considernot only the crop trees but whether there are young trees and understorey vegetation.
They also consider whether there is an appropriate ratio of habitat trees to crop trees to provide
habitat for native fauna. In considering whether or not dieback diséagpresent, they observe
crown health and the condition of indicator species such as banksia and jarrah.

They also noted that not all forests are managed for the same silvicultural objectives. The
management objectives are specific to the location afdSt F2NBadQa YIylF3aSYSy
2 KSGKSNJI | LI NI AOdzE I NJ YIFEyYylF3aSR F2NBad Aa GKSIEEGF
chosen for that forest stand. They noted that it can be difficult even for a trained professional to

assess the health of a forestsid from only looking at a picture.

The forest managers speculated that the public looks at forest health in a different manner. They
commented that a forest might look healthy to a lay person if it looks lush and green. However, a
forester might considethe same scene an unhealthy forest if the forest structure has been
radically changed with nor fewremaining jarrah, grass trees or banksias.

The bushwalkers identified mostly negative cues to forest health. These were the presence of
sparse undergroth, signs of human disturbance such as logging roads, indications of dieback
such as dead tree crowns and dead banskia, too many small trees, a thin forest and brown
foliage. Positive cues to forest health were green foliage and the presence of a vérietyitt
GNBSa | yR (.6 TSthat piodde Sadéfor native wildlife).

The offroad cyclists viewed forest stands that contain a variety of species with a complex forest
structure (i.e. ovesstorey, midstorey, and understorey) as healthy.A forest ecosystem is
healthy if there are trees of different ages and a variety of ground species are present. Even if it is
quite open, as in a Wando&(calyptus wandddforest, a healthy forest will have some ground

13
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cover and vegetation of differentggs and species composition. Indicators of a less healthy forest
were the presence of many small trees, stands that are very dense or thin, a sparsestordgy
symptoms of dieback disease (e.g. dead banksia) and the presence of parrbt bush

3.2 Short versusLong Term Vision

The forest managers observed that théyl 1 S G KS  Gof 2fofedtaumd itsZmatition

They indicated that they were more likely to perceivéhinned forest positivelyhan a lay person

because they know the space left by thigger trees will make the trees that are left grow better.

Forest nanagers use the past history of the forest to help them construct their vision of the

future. They can also consider what the forest would look like with different types of forest
managensy i@ ! yEA1S Yz2ad fre LISNaR2yaz I FT2NBaldSNna
among various forest treatments and understand their management objectives. The forest
YIyFr3aSNA RSaAaONAOGSR (KS Llzof A0 AyOf gzRAWEKSHNSE ONB
O2yaARSNAY3I F2NBad YIFIyF3aSyYSyd FyR Ada | O0OSLII 6
FdzidzNBE FyR Ayid2 (GKS LIhadszs y2id 2dzad GKS LINBaSyize

The forest managers noted that the history of forest management in Australia is as long as the
history of KdzY 'y aSéidt SYSyidao aLF ¢S fFyRSR Ay ! dzad NI €
g2dz R 221 OSNB RAFTFSNBydG dGKFy 6KIFIG AG R2Sa (2
talk about visualising the future of a forest, they did talk about the dyiganature of forests and

their resilience to disturbance. The bushwalkers indicated tha¢athyforest could regenerate

quite quickly.

3.3 Standing andrallen Debris

The forest managersiewed forest debrisas a natural product of past activity (elgarvesting)
YR 2F GKS ylFdGdaNFt FOGONRGAZY 2F 2tR @OSGSNIy GNB

¢KS o0dzaKglt{SNER AYyRAOIFIGSR (KFG GKS LINBaSyosS 27
Oe Ot S 2 T Thel faceH #ridied vz oPnatural debris(e.g. wind throw)than logging

debris.What the debris indicates in terms of forest health depends on the cause of death (e.g.

natural, disease, harvestingjhey observed thatehd trees could offer a point of interest during

a bushwidk. They speculated that experienced bushwalkers might be more accepting of the
presence of debris than less experienced walk&re bushwalkers described old cut stumps as
GAYUGSNBadGAy3Ié FSIFGdz2NBa GKI G NBLINBhatSwyade with aLJA SOS 2
fresh stump surrounded by barren ground which would carry a negative connotation as an
indication of recent human disturbance of the landscape.

The cyclists indicated that big, standing dead trees can be points of interest for theoichlog)s
feAaya 2y GKS F2NBad Ff 22 NThéydiRmtiming dtuingaht dtherl y R LINJ
RSGNAR(GdzAKk RSONA AT o6dzi LINBFSNNBR da2fRX AYyiSNBadGAy

* Parrot BushBanksiasessili$ is endemic to WA and widespread over much of the south wegVA. The
bush is 33 m high, prickly, and can form dense thicketaking it difficult to move through the forest.
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3.4 PrescribedBurns

The forest managers commented that the timing of burning or harvessimgportant. If a seed

cycle is interrupted or skipped by a burn, the structure of the forest (e.g. species dominance) can
OKIy3aS® hyS YIylFr3asSNI O2YYSYyGdSR dGKFdG aidKS ARSHEE 2
follow-up treatment, come in and do thieurn, and do that in a certain cycle. You have to wait six
Y2yiKa | FGSNIlye y200KAy3 (2 R2 @2dzNJ) odzNy ¢

¢CKS o0dzaKglft(1SNBR 6SNBE | OOSLIiAYy3a 2F O2yiNRffSR od
They commented that the impact is short term, and theraitty of regrowth and the contrast of

black and green can be beautiful. Fire is so common in WA that it is part of the landscape.
YY26Ay3d (GKS RS@lrabtliaArAz2y o0dzaK FANBa Oly Ol dzAS o4k
loads helps them acceptthevisd A YLI OG 2F O2y (iNRftSR o6dz2Nya oSOl

Similar to the bushwalkers, the cyclists were accepting of prescribed forest burns, noting their
role in controlling the understorey and reducing the potential for property damage asdifdge

due to uncontrolled bushfires. Burning could also improve the appearance of logged areas by
removing dead wood from the forest floor.

3.5 Forest Recreation Perspectives

The forest managers observed that heavily thinned sites look bad when dingtdted as there

are tree limbs and debris are all over the ground. Burning of debris can help the appearance
F2ft26Ay3 KIFENBSaldAYy3Id h@SNI GAYSET a GKS GNBS
better. The managers estimated that it takes albdour years after a harvest for a forest stand to

return to an acceptable state for recreatiolm a less productive forest, it could taker6years.
However, given enough time, they indicated that most recreationists would not even notice that
harvestirg had occurred.

O

The managers indicated that the public generally does not know when a forest has been treated.
G¢KSe GKAY]l GKFd ¢KSYy | F2NBad Aa KINBSadSRz A
0 dza Roth dhe Bibbulmun Track and MundadBi foundation representatives noted that most

of the trails they access are in regrowth forests. Cyclists noted that it can be hard to tell the
difference between the regrowth and old growth forest. While they have a preference for

Gy FGdzNTF £ ¢ ©0dRXNBNEIORW Ga Attt 0SS O2srégioRSBBER y I (i dz
€2dzNJ KSFNI alea dKFd AdQa adAatf yrFrddzaNIf o0dzaAKE D

The bushwalkers indicated that forest management activities and bushwalking can satisfactorily

coexist. They noted that most areagere there are bushwalking trails are managed and are

actually regrowth forests. They believed that when a forest is well managed it can regenerate

quite quickly. However, just knowing that forests management is ongoing in an area can
negatively impact o recreation experience, even if the activity is not visible. They gave the

example of buffer strips used to separate bushwalking trails from forest management activities.
Although the activities may not be visible to the recreationist, the experiencédeatiminished
0SOFdzaS aGaAlG |FFSOGA @2dzNJ FSStAy3d 2Hor thede2f | GA2Y
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SELISNASYOSR o0dzaKgl f 1SNAY || GKSFfGKe 0dzaKéE LI2AAI
They noted that the things a bushwalker would notice vadoinl part depend on their purpose for

being on the trail. A person on a training run would tend to notice different features than

someone looking for orchids. Similarly, a lone bushwalker might move at a different pace and

made different observations thaa group of bushwalkers.

Thae is aLINBFSNBYy OS FY2y3 o6dzaKglf{SNBR FT2NI I GogA
FSStAy3 2F Aaz2flGA2yéd O9OELISNASYOSR o6dzakKgl f
minimal erosion. Trails that offer contrast apass through different types of landscapes and
vegetation can be appealing. This might include trails that pass through areas of natural bush and
aSOlhAz2ya 2F LAYS LXFydlrdAz2y 2N GNXAt&a GKIFG LI &z
preferencewas described as a matter of personal preference with no one image of scenic beauty
common to all bushwalkers.

The bushwalkers speculated that they would become more immersed in the forest experience
because, in comparison to cyclists, they travel msi@wvly and require less attention to the
physical demands of their recreation activitfhe bushwalkers believed that some -affad
cyclists are not very differerftom bushwalkers in their desire to experience nature and a forest
setting. They contrastethis type ofoff-road cyclist with tte thrill seekng mountain bikersvho

they believed would have less interest in the forest

Theoff-roadO& Ot Aata AYRAOFGSR GKIG | RSyYyaSNI F2NBaid A
closeto the rider, it givesthe person a feeling of looking into a pristine forest. They talked about

0KS aidNBaa NBtASOGAYy3I GFfdzS 2F o60SAy3a Ay GKS F2N
and it feels like it envelopes you and you leave everything behind. It makes yautevgo

FAdZNI KSNJ) YR Yl {1{Sa @&2dz ¥SSft fA1S @2dz BB AYy AQ:
include fallen trees, old stumps, rock outcrops, big trees and dead trees. Similar to the
bushwalkers, they noted the importance of variety and conttastheir recreation experience.

Trails thatpass through a variety of landscapes, topography and ecosystare walued. In

terms of trail attributes they liked those that created perceptions of speed and enclosure (e.g.

narrow trail, dense forest, thickanopy). A lot of trees close to a narrow trae&ighten the

perception of speed. They also prefer having a forest canopy that shades the trail.

The physical demands of mountain biking, in terms of avoiding obstacles and exertion in climbing

hills, meangl KI &t ¢ KAt S (GKSe& GF1S y204A0S 2F 3IAINRdzyR alLJSt
stop when going uphill. Water, logs to sit on and lush understorey were features that might make

them stop and take a break. They prefer not to see indicators of humtmeirte when

recreating in a forest setting. Signs of logging activities, transmission corridors and farms can
YI1S AG RAFTFAOdzA G G2 FSSt tA1S €2dz NB Ay I+ ayl
SOSNRBEOKAY3AT @&2dz ¢lyid G2 F¥SSt tA1S @&2dz I NB¢ o

3.6 Acceptance of Forest Management

The forest managers noted that for a forest to be a good candidate for thinning it should be:
productive, in a high rainfall area, of high quality (e.g. soil and landscape), and include different
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stages of regeneratio (i.e. multiple ages and layers). The appropriate thinning density varies
according to characteristics of the particular forest (e.g. its productivity, rainfall). Forest and
gFGSNI YIyFaSYSyid OFry 06S a@SNE O2YLJiginatighe | OGA
NFAYTFEFEEE FNBIF FyR GKS FT2NBad adaqgryRrRa aOFy GF1S |

The bushwalkers were dubious regarding th

merits.of usi.ng. t.hin.ning to increase runoff, whe GCKAYYAY3d G2 38i v

water is a diminishing resourc&he potential for NB 3 2 gzND $  irkdedlir® Becdude N1
unintended consequences was highlighted. The  of global warming, is like trying to get

expressed concern that the DEC and Wal 42YS2y S KSIfiKe Al
Corporation might come back in the future and sz GNRBY3 6AGK GKSY
a22LJax GKIG glayQda oo A bushwalkers 6 S Q@&
323G Y2NB YSaa (02 az2NI

The bushwalkers stated that they were not opposedatbforest management activities. Such

activities can be acceptable if they provide a direct benefit and appropriate information is
provided regarding the reasons and need for the management activity. Prescribed burns were
given as an example of an accaipte forest management activity as it provided a direct benefit

by reducing the hazard bushfires pose to human life and property. The removal of weeds was
another example. In that instance, human activity had introduced the weeds and thus it was
acceptablao remove them. They were less supportive of forest thinning to increase stream flows

into public water supply dams. They pointed to the existence of alternative sources of water
adzlLX @ +FyR y204SR GKFG GKS adaadl yRI NRasogakle LINR 2 F
Ff GSNY I G0AQ@Sae d

The cyclists appeared somewhat less concerned than the bushwalkers about whether forest
disturbances were humamade or natural. However they applied a similar rationale in
determining the acceptability of a human interventiotf. the forest management activity
provided a direct benefit (e.g. fire or personal safety) it would be considered more acceptable
than if a benefit was not explained or did not exist. However, they were more supportive of
forest thinning for public water upply purposes, noting a need for greater water supply.
Whether the thinning of a particular catchment would be acceptable would depend on the level
of thinning and whether it was noticeable visually.

The cyclists indicated that because of the interfaethg SSy LIS2LX S FyR GKS 0dz
t SFAS Al dzy Yyl 3ISRP G¢KSNBQa y2 LRAYG Ay GFf 1Ay
62NI R 6SQONB ¢2NJAy3I Ayéd ¢KS OeoOfAraida O02YYSydSi
the Munda Biddi Traibdoes not include a buffer zone that separates it from active forest
management. They expressed a desire for such a buffer and noted that there are areas with

active forest management next to the Munda Biddi Trail. In such circumstances, track diversions

are used for safety reasons more than aesthetics.

[ 233SR I NBFra 6SNBE RSaAaONAOGSR o0& Oeofraita Fra 22
ugliness when it occurs in a tree plantation because they would rather have logging in plantations
than the natie forest. The logging activities can also do damage to the bike trails. Similar to the
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bushwalkers, the cyclists indicated that forest management activities can be detrimental to their
recreation experience, even if the cyclists cannot see the disturbambe. cyclists were
sympathetic to the challenges faced by forest managers in WA and commented that the DEC
does the best it can with the resources it has.
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