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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 water to the ²ŀǘŜǊ /ƻǊǇƻǊŀǘƛƻƴΩǎ ǇǳōƭƛŎ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎŎƘŜƳŜǎ ŀƴŘ ƘƛƎƘƭȅ ǾŀƭǳŜŘ 

venues for outdoor recreation. A 10-12 percent reduction in regional rainfall since the mid-1970s 

has significantly decreased inflows to the public water supply dams and reservoirs. The Water 

Corporation is funding a 12 year, $20 million silviculture trial in the 13,000 ha Wungong 

catchment. Situated on the western margin of the Darling Plateau approximately 50 km south-

east of Perth, the catchment contributes surface water to the IWSS via the Wungong Dam. The 

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 Wungong catchment will improve stream flow, 

ōƛƻŘƛǾŜǊǎƛǘȅΣ ǘƘŜ ƎǊƻǿǘƘ ǊŀǘŜǎ ƻŦ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǘǊŜŜǎ ŀƴŘ ǊŜǘǳǊƴ ǘƘŜ ŦƻǊŜǎǘ ǘƻ ŀ ƳƻǊŜ ΨƳŀǘǳǊŜ 

ǎǘŀǘŜΩ ǘƘŀǘ ǿƛƭƭ ǳǎŜ ƭŜǎǎ ǿŀǘŜǊ ό²ŀǘŜǊ /ƻǊǇƻǊŀǘƛƻƴ нллрύΦ Other organisations involved in the 

multi-disciplinary research program include the Department of Environment and Conservation 

(DEC), the Forest Products Commission (FPC), universities and other research 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 of forest health 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 design identified three groups (i.e. sub-populations) of interest: bushwalkers, off-

road cyclists and professional forest or water resource managers. Five silvicultural treatment 

ƻǇǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ŀ Ψƴƻ ǘǊŜŀǘƳŜƴǘΩ ƻǇǘƛƻƴ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ǘƻ ǘŜǎǘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ of three 

treatment characteristics: the basal area (m2/ha), the thinning method (i.e. notch or cut stump), 

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

 

Treatment Option Basal Area Thinning Method Regrowth 

A.  35-40 m
2
/ha None (no treatment) None (no treatment) 

B.  15 m
2
/ha Cut Stump Controlled 

C.  15 m
2
/ha Notching Controlled 

D.  8 m
2
/ha Cut Stump Uncontrolled 

E.  8 m
2
/ha Cut Stump Controlled 
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Previous studies have demonstrated that downed wood from logging activity is the most 

influential visual characteristic in the scenic and acceptability judgements of silviculture 

treatments (Daniel et al. 1977, Ribe 1991, Brown & Daniel 1986). For this reason, the effect of 

downed wood has been controlled in this study by assuming the removal of logs and debris 

immediately following thinning.  

 
An online questionnaire was used to gather data on: 

¶ Respondent perceptions of the photo simulations of the treatment.  

¶ Respondent beliefs about forest and water resource management.  

¶ The environmental-economic values orientation of respondents. 

¶ 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 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. In the questionnaire, the treatment options were 

described as forest scenes with no information provided regarding treatments 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 Foundation (off-

road cyclists), Institute of Foresters of Australia (WA), Department of Environment and 

/ƻƴǎŜǊǾŀǘƛƻƴΩǎ Sustainable Forest Management division and the Forest Products Commission 

(forest managers) and the Water Corporation (water managers). The survey resulted in 203 

useable questionnaires consisting of 103 water or forest managers, 61 bushwalkers and 39 off-

road cyclists. Post-survey interviews were conducted with 30 respondents (i.e. ten from each 

group) to gain further insights as to how individuals made 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 acceptability of 

each image in terms of three attributes: forest health, scenic beauty and outdoor recreation 

suitability. Later they were shown all five time periods (1-70 years) for each forest scene and 

asked to again rate their acceptability for the same three attributes.   

 

After viewing the temporal sequences of forest images, the 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 the Ψƴƻ ǘǊŜŀǘƳŜƴǘΩ ƻǇǘƛƻƴΦ ²ƘŜƴ ŀƭƭ ƛƳŀƎŜǎ 

were presented, bushwalkers gave acceptable ratings to all but one of the treatment options. By 

allowing recreationalists to view how the forest would change in the years post-treatment, the 
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bushwalkers and cyclists acquired 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 influential in determining respondent preferences for 

ŦƻǊŜǎǘ ǎŎŜƴŜǎΦ !ƭƭ ƎǊƻǳǇǎ ǊŀǘŜŘ ǘƘŜ ŦƻǊŜǎǘ ǎŎŜƴŜ ǘƘŀǘ ƛƴŎƭǳŘŜŘ ƴƻǘŎƘƛƴƎ ŀǎ άǳƴŀŎŎŜǇǘŀōƭŜέ ŦƻǊ 

each. The next most influential test variable was basal area with respondents preferring a basal 

area of 15 m2/ha over 8 m2/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 were 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 for either scenic 

beauty or outdoor recreation suitability. The dominant indicators of forest health were 

regeneration and regrowth, vegetation colour, disease, forest structure (presence of an 

understorey, middle-storey and canopy) and density.  

 

There were however some differences. As a group, managers 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 healthy. Overall, respondents disliked forest settings that are 

either too dense or too thin. The 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 to judge 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 forest ƘŜŀƭǘƘ ǿŀǎ ǘƘŜ ǾƛŜǿ ƻǊ ΨǾƛǎǘŀΩ ƛƴǘƻ ǘƘŜ ŦƻǊŜǎǘΦ aƻǎǘ interviewed 

respondents indicated that their perceptions of forest health influenced their perceptions of 

scenic beauty, rather than the other way around.  

 

The potential to move through the forest landscape for a recreational activity was the dominant 

ƛƴŘƛŎŀǘƻǊ ǳǎŜŘ ǘƻ ƧǳŘƎŜ ŀ ŦƻǊŜǎǘ ǎŎŜƴŜΩǎ ŀŎŎŜǇǘŀōƛƭƛǘȅ ŦƻǊ ƻǳǘŘƻƻǊ ǊŜŎǊŜŀǘƛƻƴΦ Forest accessibility 

was strongly associated with forest density.  

Management Beliefs 

Some management beliefs were shared by all groups. They strongly 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 

recreation activities could satisfactorily co-exist.  

 

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 
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bushwalker and cyclist groups believed 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 included a need for more information about the 

efficacy and impacts of thinning and a belief that better alternatives exist, for some this included 

seawater desalination. While respondents were more supportive of thinning to aid stream 

ecosystems, bushwalkers in particular did not support this purpose. This appears to reflect a non-

interventionist philosophy of letting nature take care of itself. 

 

Respondents with a background in silviculture were 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 make them more likely than other respondents to 

support thinning for either public water supply or stream ecosystem health.  

 

¢ƘŜ ƳŀƴŀƎŜƳŜƴǘ ōŜƭƛŜŦǎ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ǿŜǊŜ ƴƻǘ ƎƻƻŘ ǇǊŜŘƛŎǘƻǊǎ ƻŦ ŀ ǊŜǎǇƻƴŘŜƴǘΩǎ ŀŎŎŜǇǘŀōƛƭƛǘȅ 

ratings for the forest scenes. It appears that 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 project or its role in the Wungong research project.  

Environmental Values 

! ǊŜǎǇƻƴŘŜƴǘΩǎ Ǉƻǎƛǘƛƻƴ ƻƴ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ-Economic Priority (EEP) scale proved to be a good 

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 thinning regardless 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 tended toward the middle of the scale giving more equal weight 

to environmental and economic considerations. 

Demographic Influences 

Those respondents with a silviculture background held significantly different management beliefs 

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

ǎŎŜƴŜ ŀŎŎŜǇǘŀōƛƭƛǘȅ ǊŀǘƛƴƎǎ ƻŦ ǊŜǎǇƻƴŘŜƴǘΩǎ ǿƛǘƘ ŀ ōŀŎƪƎǊƻǳƴŘ ƛƴ ǎƛƭǾƛŎǳƭǘǳǊŜ ǿŜǊŜ ƭŀǊƎŜƭȅ ǎƛƳƛƭŀǊ 

to those of other respondents. The demographic variables age, gender, place of residence or level 

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

beliefs.  
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Management Implications  

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

¶ Treatment options that apply notching as the thinning 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 post-treatment. 

¶ The interested public will want to understand the efficacy 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 believe there are water supply alternatives that provide 

a better cost/benefit ratio.  

¶ People who hold a strong non-interventionist philosophy about environmental 

management are unlikely to ever support catchment thinning.  

¶ For the relatively narrow range of treatment options tested, peoǇƭŜΩǎ ōeliefs about forest 

and water management are more likely to be the source of public conflict than the 

characteristics of the treatments.  

¶ Public trust in water and forest managers will be a key to community acceptance of 

catchment thinning. 
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1.  Introduction  

1.1 Background 

Historically, the forested catchments along the Darling Scarp have contributed large volumes of 

ƘƛƎƘ ǉǳŀƭƛǘȅ ǎǳǊŦŀŎŜ ǿŀǘŜǊ ŀǘ ŀ ǊŜƭŀǘƛǾŜƭȅ ƭƻǿ Ŏƻǎǘ ǘƻ ǘƘŜ ²ŀǘŜǊ /ƻǊǇƻǊŀǘƛƻƴΩǎ LƴǘŜƎǊŀǘŜŘ ²ŀǘŜǊ 

Supply Scheme (IWSS). The Scheme provides public water supply to Perth, Mandurah, Kalgoorlie 

and the northern Wheatbelt of Western Australia. Currently, forested catchments contribute 

about one-quarter of the water used by the IWSS. These same catchments provide a range of 

environmental services (e.g. habitat for native fauna) and many social (e.g. amenity, cultural, 

spiritual, heritage, scientific, educational and recreational) 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 bushwalking, off-road cycling, picnicking, camping 

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

ŎŀǘŎƘƳŜƴǘǎ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ {ǘŀǘŜ DƻǾŜǊƴƳŜƴǘΩǎ ƳǳƭǘƛǇƭŜ ōŀǊǊƛŜǊ ŀǇǇǊƻŀŎƘ ǘƻ 

protecting drinking water quality. Outdoor recreation interests want a softening of the 

restrictions in order to provide greater recreation opportunities in these catchments. The issue is 

currently the subject of a statutory review1 of State-wide Policy 13 (Policy and Guidelines for 

Recreation within Public Drinking Water Source Area on Crown Land) (DoE 2003). The value of 

these natural areas as outdooǊ ǊŜŎǊŜŀǘƛƻƴ ǊŜǎƻǳǊŎŜǎ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ŀǎ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ 

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 South West has declined. Since the mid-1970s, 

inflows to the public water supply dams and reservoirs that contribute to the IWSS have declined 

by 70 percent (Loh et al. 2009). This dramatic decrease is due to a combination of a 10-12 percent 

reduction in rainfall and to regrowth forests that are even-aged, uniform in structure, and dense 

ƻǊ ΨƻǾŜǊǎǘƻŎƪŜŘΩ using increasing amounts of water (Water Corporation 2005). 

 

Further drying of the climate is likely and significant population growth is projected. The Water 

Corporation has adopted a portfolio approach involving multiple types and sources of water 

supply (e.g. groundwater, surface water, desalination, wastewater reuse) to manage the risks in 

ǎŜŎǳǊƛƴƎ ǘƘŜ ǊŜƎƛƻƴΩǎ ǇǳōƭƛŎ ǿŀǘŜǊ ǎǳǇǇƭȅΦ !ǎ ǇŀǊǘ ƻŦ ǘƘƛǎ ŀǇǇǊƻŀŎƘΣ the Water Corporation is 

funding a 12 year, $20 million silviculture trial in the 13,000 ha Wungong catchment. Situated on 

the western margin of the Darling Plateau approximately 50 km south-east of Perth, the 

catchment contributes surface water to the IWSS via the Wungong Dam. The Wungong 

Catchment Trial will 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 

                                                 
1
 In September 2009, the Water Minister and Sport and Recreation Minister jointly announced that a  

Legislative Council's Public Administration standing committee would determine the level of recreation 
activities allowed in drinking water source catchments. 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 the Wungong catchment will improve stream flow, biodiversity, the growth 

ǊŀǘŜǎ ƻŦ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǘǊŜŜǎ ŀƴŘ ǊŜǘǳǊƴ ǘƘŜ ŦƻǊŜǎǘ ǘƻ ŀ ƳƻǊŜ ΨƳŀǘǳǊŜ ǎǘŀǘŜΩ that will use less 

water (Water Corporation 2005). Other organisations involved in the multi-disciplinary research 

program include the Department of Environment and Conservation (DEC), the Forest Products 

Commission (FPC), universities and other research institutions. 

 

For decades, forest management activities in Australia and overseas have been a source of 

community 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 2000). As part of the social science research 

component of the Wungong Catchment Trial, the Water Corporation sponsored Beckwith 

Environmental Planning and Murdoch University to conduct an independent research project on 

the potential impact of various silvicultural treatments (i.e. forest thinning) on outdoor recreation 

values. The results of this research project, along with other Trial research projects, will help 

inform decision making regarding if and how forest thinning should be adopted in this and other 

drinking water source catchments. 

1.2  Research Questions  

This research questions investigated in this study are: 

¶ Are some silvicultural treatments more acceptable than others? 

¶ Do recreationists assess the acceptability of silvicultural treatments in a manner 

different to that used by resource managers? 

¶ Do recreationists rely on their perceptions of scenic beauty to assess forest health and 

outdoor recreation suitability? 

¶ What factors influence individual judgments of the acceptability of silvicultural 

treatment options? 

¶ Does the type of outdoor recreation activity matter in judging the acceptability of a 

silvicultural treatment? 

¶ Do the resource management beliefs of individuals influence their perceptions of 

silvicultural treatments? 

¶ Are demographic characteristics (e.g. age, gender, location of residence) and 

environmental values predictors of resource management beliefs and silvicultural 

treatment preferences? 
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2. Methods 

2.1 Target Populations of Interest 

The following three sub-populations were identified for the research study:  

¶ Bushwalkers 

¶ Off-road cyclists (i.e. mountain bikers) 

¶ 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. The researchers contacted the organisations that represent users 

of these trails requesting their participation in the study. ¢ƘŜ .ƛōōǳƭƳǳƴ ¢ǊŀŎƪ ƛǎ ǘƘŜ {ǘŀǘŜΩǎ 

premier long distance walk trail stretching nearly 1000 km from Kalamunda to Albany. The 

Bibbulmun Track Foundation is an incorporated not-for-profit community based organisation 

established to provide support for the management, maintenance and marketing of the 

Bibbulmun Track (http://www.bibbulmuntrack.org.au). Bushwalkers were recruited from the 

mailing list of the Foundation. 

 

The Munda Biddi Trail Foundation is a not-for-profit organisation that represents the community 

that uses the Munda Biddi Trail (http://www.mundabiddi.org.au/). The Munda Biddi Trail (which 

means path through the forest) is a nature-based off-road cycling trail that currently stretches 

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

The Munda Biddi 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 trails. CƻǳƴŘŀǘƛƻƴ ǇŀǊǘƛŎƛǇŀƴǘǎ ŦƻǊƳŜŘ ǘƘŜ ǎǘǳŘȅΩǎ ΨŎȅŎƭƛǎǘΩ ƎǊƻǳǇΦ 

 

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 access suitably qualified personnel to form the 

ΨƳŀƴŀƎŜǊΩ ƎǊƻǳǇΦ  

2.2 Human Research Ethics 

Prior to any data collection from study participants, the researchers obtained human subjects 

ǊŜǎŜŀǊŎƘ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ ǎǘǳŘȅ ƳŜǘƘƻŘƻƭƻƎȅ ŦǊƻƳ aǳǊŘƻŎƘ ¦ƴƛǾŜǊǎƛǘȅΩǎ IǳƳŀƴ Research Ethics 

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 2009 for a web-based survey and post-survey 

interviews. The amendment included approval of the provision of an honorarium to the 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 Silviculture Treatment Options 

2.3.1 Wungong Trial 

The Water Corporation has three demonstration areas in the Wungong Catchment. Located 

alongside Jarrahdale road, two demonstration areas are in native jarrah regrowth and the other 

in a post-1988 rehabilitated bauxite mine pit. Each demonstration area contains a number of test 

plots representing different silvicultural treatment options. Collectively, the plots cover a wide 

range of age classes, stem numbers, basal areas and leaf cover (Batini & Bradshaw 2007). 

 

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

or felling and immediate stump poisoning (i.e. cut stump technique). Regrowth and coppice2 

development in thinned stands can negate the positive impact of thinning on water yield within 

about 10 years. To 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 prescribed 

burning is used to control understorey density and leaf litter. The silvicultural treatments applied 

ƛƴ ǘƘŜ ²ǳƴƎƻƴƎ ¢Ǌƛŀƭ ŀǊŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ 59/Ωǎ нллт Interim Guideline for Silvicultural 

Practice in the Jarrah Forest of the Wungong Catchment (Wungong Silvicultural Guidelines). This 

included the retention of five primary habitat trees per hectare. 

2.3.2 Selection of treatment options  

The following considerations were applied to select the treatment options for this study: 

¶ The silvicultural options must be feasible 

¶ The options should be visually distinguishable from one another  

¶ The number of options and test variables should be relatively small.  

 
¢ƘŜ ǊŜǎŜŀǊŎƘ ǘŜŀƳ ŎƘƻǎŜ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻǇǘƛƻƴǎ ƛƴ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ²ŀǘŜǊ /ƻǊǇƻǊŀǘƛƻƴΩǎ 

Wungong Trial project team. As shown in Table 1, five silvicultural treatment options, including a 

control condition (i.e. the no treatment option), were chosen. The test variables were: the basal 

area (m2/ha), the thinning method (i.e. notching or cut stump), and the use of regrowth control 

(i.e. controlled or uncontrolled). 

 

Table 1 Selected silvicultural treatment options 

Treatment Option Basal Area Thinning Method Regrowth 

A.  35-40 m
2
/ha None (control) None (control) 

B.  15 m
2
/ha Cut Stump Controlled 

C.  15 m
2
/ha Notching Controlled 

D.  8 m
2
/ha Cut Stump Uncontrolled 

E.  8 m
2
/ha Cut Stump Controlled 

 

                                                 
2
 Regrowth from a Ŏǳǘ ǘǊŜŜ ǎǘǳƳǇ ƻǊ ǘƘŜ ōŀǎŜ ƻŦ ŀ ŘŀƳŀƎŜŘ ǎǘŜƳ ƛǎ ƪƴƻǿƴ ŀǎ άŎƻǇǇƛŎŜέΦ 
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All treatment options other than the no treatment option or control condition (i.e. Option A) 

assume that a second thinning would occur after 20 years and routine prescribed burning would 

be used to control understorey density and leaf litter.  

 

Previous studies have demonstrated that downed wood from logging activity is the most 

influential visual characteristic in the scenic and acceptability judgements of silviculture 

treatments (Daniel et al. 1977, Ribe 1991, Brown & Daniel 1986). For this reason, the 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 questionnaire. Development of the 

survey instrument included a review of published research, preliminary field investigations with 

representatives of each of the target populations and the preparation of photo simulations of the 

treatment options.  

2.4.1 Preliminary field investigations 

The research team conducted in-field interviews with representatives of the Bibbulmun Track 

Foundation, Munda Biddi Trail Foundation, the DEC and FPC (Table 2). For each target 

population, three to six representatives met in the field with two members of the research team.  

 

Table 2 Preliminary field investigations 

Population Individuals Location Date 

Bushwalkers (Bibbulmun Track Foundation) 5 Bibbulmun Track near Asher Road, 
Kalamunda 

25/10/2008 

Off-road cyclists (Munda Biddi Trail 
Foundation) 

3 Munda Biddi Trail, The Dell, Mundaring 2/11/2008 

Forest managers (DEC and FPC) 6 3 State forest sites, Dwellingup 4/12/2008 

 
The objective of the in-field discussions was to gain insights for the development of the survey 

instrument. A semi-structured interview technique was used based 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, if any, impact (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-

compatibility of forest management and recreational use? 

 



Impact of Thinning on Forest Perceptions ɀ Technical Report 2010   

 

 6 

Each field trip was digitally recorded by the researchers and the recordings subsequently typed as 

notes for analysis.  

2.4.2 Photo simulations 

Photographs and more recently photo-realistic computer generated images are frequently used 

tools in landscape preference research (Daniel 2001; Daniel & Meitner 2001, Ford et al. 2005; 

Ford et al. 2009; Karjalainen & Komulainen 1999; Karjalainen & Tyrväinen 2002; Ribe 2005ab; 

Tahvanainen et al. 2001). People are better at interpreting information in images than at 

interpreting narrative or numerical information, in part because images better represent the 

complexity of experience than these other mechanisms (Karjalainen & Tyrväinen 2002; Manning 

& Freimund 2004; Tahvanainen et al. 2001). 

 

While photographs and computer generated images lack the richness of on-site interactions with 

a forest (Williams et al. 2007, Karjalainen & Tyrväinen 2002), studies have demonstrated that 

responses to photos of forest management options are similar to responses based on direct in-

field experience (Daniel 2001, Shuttleworth 1980, Stamps 1990,). Other studies have determined 

that judgments of computer generated photo simulations are consistent with judgments of 

photographs of the same view (Daniel & Meitner 2001). 

 

For this research project, computer generated photo simulations were chosen in preference to 

taking study participants out to the Wungong demonstration sites. Photo simulations offer the 

following advantages:  

¶ Although time consuming to produce, once developed the images are logistically easier to 

work with than having to organise field visits. 

¶ The computer generated simulations can illustrate how a forest will respond to a 

treatment over time (Daniel & Meitner 2001; Karjalainen & Tyrväinen 2002; Manning & 

Freimund 2004). 

¶ The test variables can be isolated and other scene attributes controlled (e.g. lighting, 

clouds, wind) (Karjalainen & Tyrväinen 2002).  

 

Previous research has reported that ǇŜƻǇƭŜΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ŦƻǊŜǎǘ ǘƘƛƴƴƛng can change over time 

as the forest responds to the intervention and/or the person receives new information (Williams 

et al. 2001). To examine this, photo simulations of the five silvicultural treatment options were 

prepared for an online survey. Each photo 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 

labelled aǎ ŀ ŦƻǊŜǎǘ ΨǎŎŜƴŜΩΦ  

 

A high level of photo-realism is required in forest landscape preference research (Daniel & 

Meitner 2001; Karjalainen & Tyrväinen 2002; Williams et al. 2007). In most past studies, the 

visual differences between the forest management options under investigation were great (e.g. 

clear cuts versus selective cuts) (e.g. Ford et al. 2009). However, in this study, the visual 

differences between treatment options are comparative small. Thus, there was an increased 

imperative for a high level of photo-realism. 
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The subjectivity that is part of preparing realistic photographs of management introduces the 

potential for inaccuracy and perspective distortion (Williams et al. 2007). These problems can be 

ameliorated by expert consultation in the photo editing process (Karjalainen & Tyrväinen 2002; 

Tahvanainen et al. 2001). In this study, the images generated by the research team were 

reviewed by several forest management experts recommended by the ²ŀǘŜǊ /ƻǊǇƻǊŀǘƛƻƴΩǎ 

Wungong Trial project team to ensure they were realistic. 

 

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

ŎŀǘŎƘƳŜƴǘΦ wŜŦŜǊŜƴŎŜ ǇƘƻǘƻǎ ŦƻǊ ǘƘŜ ǇƘƻǘƻ ǎƛƳǳƭŀǘƛƻƴǎ ǿŜǊŜ ǘŀƪŜƴ ƛƴ Ψ5ŜƳƻƴǎǘǊŀǘƛƻƴ !ǊŜŀ мΩ ŀǘ 

the Water Corporation demonstration plots. This is native regrowth forest last logged in the 

1940-1950 period. The forest is a high-quality dieback free Jarrah forest of a co-dominant height 

of 22-24 metres that receives an average of 1100 mm of rainfall per year. The predominant tree 

species are Eucalyptus marginata (Jarrah), with some Corymbia calophylla (Marri), Allocasuarina 

fraseriana (Western Sheoak) and Banksia grandis (Banksia). 

 

A vegetation library of over 130 2D images was developed (Figure 1). This consisted of simulated 

images of the different types of over-, middle- and under-storey vegetation in the Wungong 

catchment at various stages of growth and/or management. 3D models of the five treatment 

options were then developed using the modelling software Google Sketchup. The 3D models 

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 & Meitner 2001). The JPEG images 

were edited in Photoshop, focusing primarily on contrast and colour adjustments to make the 

forest appear more realistic. The methodology employed to generate the photo simulations is 

described more fully in Appendix A. 

2.4.3 Questionnaire development  

The online questionnaire was designed to gather data on: 

A. Respondent beliefs about forest and water resource management.  

B. Respondent perceptions of the photo simulations of the treatment.  

C. The environmental-economic values orientation of respondents. 

D. Respondent demographic characteristics and group membership. 

 
On the opening page of the online questionnaire, potential participants were informed that the 

survey was part of a university research project and the results will be used to improve 

sustainable forest management (Figure 2). 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. In addition, 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 or that the research was funded by the Water 

Corporation.  

 



Impact of Thinning on Forest Perceptions ɀ Technical Report 2010   

 

 8 

   
Figure 1: Example from the tree library 
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Figure 2: Introductory message to the online survey 

 

The provision of information about the reasons for (Jensen 2000) or the consequences and 

effectiveness of a forest management action can also influence judgements of acceptability 

(Williams et al. 2001; Ford et al. 2005). For this reason, the survey respondents were not 

informed that the photo simulations 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 the interface were: 

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

¶ Providing the ability for respondents to go back to previous questions and images for 

reference or to modify responses. 

¶ Maximising the compatibility with browsers and pop-up blockers. 

¶ Separating response data from the contact information for those participants wanting to 

enter the gift voucher drawing used to enhance the response rate.  

¶ Making the survey anonymous, but with the ability to link answers to those who agreed to 

a post-survey interview. 
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2.4.4 Pre-testing   

The online questionnaire was pre-tested with four Murdoch University students on 28-29 May 

2009. On average, pre-test participants required 11 minutes to complete the questionnaire. 

Immediately after completing the questionnaire, each student was debriefed by a member of the 

research team. The debriefings focused on whether the directions in the questionnaire were 

clear, ease in accessing the photo simulations, and their interpretation of and responses to the 

questions. The average duration of a debriefing was 80 minutes. Participants in the pre-test 

received a $40 honorarium for their efforts. Several changes were made to the layout and 

wording of the online questionnaire based on the pre-tests. Appendix 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 (Edwards et al. 2002). In this study, respondents were offered the opportunity to enter a 

random drawing for a $100 gift voucher3 from the Australian Geographic Shop. To be included in 

the drawing, the respondent was required to complete the questionnaire and provide a contact 

name and telephone or email address. This information was kept separate from the actual 

questionnaire responses.  

2.5 Survey Administration and Response Rate 

2.5.1 E-mail invitations 

The research team provided the participating organisations with draft text to include in an email 

message encouraging their members to participate in the online survey. Some organisations 

distributed the invitation to their full membership lists (e.g. Bibbulmun Track and Munda Biddi 

Trail foundations), while others developed lists of suitable members (Table 3).   

 
Table 3 Distribution of invitations by organisation 

Agency/Organisation No. of individuals invited to participate 

Institute of Foresters of Australia ς WA 146 

DEC (Sustainable Forest Management) 79 

Forest Products Commission (FPC)  280 

Water Corporation 100 

Bibbulmun Track Foundation 2,000 

Munda Biddi Track  Foundation 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 2009 ς 11 September 2009. Consistent with 

accepted survey protocols (Dillman 2000), each partnering organisation distributed at least two 

reminder notices to potential participants to encourage a good response rate. The invitation to 

participate provided a hyperteȄǘ ƭƛƴƪ ǘƻ ǘƘŜ ǎǳǊǾŜȅ ƻƴ aǳǊŘƻŎƘ ¦ƴƛǾŜǊǎƛǘȅΩǎ ǿŜōǎƛǘŜΦ It also 

included a request that the hypertext link for the online survey not be shared with other parties 

                                                 
3
 The winner of the gift voucher requested that her/his name not be recorded in this report. 
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in order to ensure the integrity of the research design. Despite this, 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 

analysis, the 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 self-identify as belonging to any of the sub-populations (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 some point worked for the DEC (or CALM) and held 

professional qualifications consistent with a forest manager. These individuals were re-coded to 

ǘƘŜ ΨƳŀƴŀƎŜǊΩ ŎŀǘŜƎƻǊȅΦ Respondents who self-identified as belonging to more than one of the 

sub-populations (e.g. manager and bushwalker) were also dropped from the statistical analysis. 

This reduced the number of respondents to 203 individuals.  

2.6 Post-Survey Interviews 

Interviewing respondents after 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 than empirical data on its own. At the end of the online questionnaire, 

participants were asked if they would be willing to participate in a debriefing interview (Figure 3). 

The study design included 30 post-survey interviews with respondents, ten from each of the 

target populations: bushwalkers, cyclists and managers.  

 

The post-survey interviews were conducted in the period 31 August to 5 October 2009. The 

interviews focussed on a selected set of the questions from the online survey. These were the 

rating of the photo simulations (Q6-20 and Q22-36) and responses to the belief statements (Q37-

79, 44, 47-50). During the face-to-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 taken by 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 then randomly selected to be 

contacted for a face-to-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 not be scheduled. 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. 
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Figure 3: Request to participate in a debriefing interview 
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3. Preliminary Field Investigations 

In-field group interviews with representatives of the Bibbulmun Track Foundation (bushwalkers), 

Munda Biddi Trail Foundation (off-road cyclists), the DEC and FPC (forest managers) were used to 

gain insights for the development of the survey instrument. The interviews were used to identify 

salient visual elements of the forest, perceived indicators of forest health and scenic beauty, and 

forest conditions that enhance or diminish the bushwalking or cycling experience. The following 

documents the dominant themes from the interviews.  

3.1 Forest Health 

In assessing the health of a forest stand, the forest managers considered forest structure, species 

composition, indications of disease (especially dieback) and signs of regrowth. Forest managers 

looked for signs of regrowth following harvesting as an indicator of a healthy forest. Cues 

included the presence of seedlings, tree size, crown form, vigour, crown density and the 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 

consider not 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 disease is present, 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 and tƘŜ ŦƻǊŜǎǘΩǎ ƳŀƴŀƎŜƳŜƴǘ ƘƛǎǘƻǊȅΦ 

²ƘŜǘƘŜǊ ŀ ǇŀǊǘƛŎǳƭŀǊ ƳŀƴŀƎŜŘ ŦƻǊŜǎǘ ƛǎ άƘŜŀƭǘƘȅέ ŘŜǇŜƴŘǎ ǳǇƻƴ ǘƘŜ ǎƛƭǾƛŎǳƭǘǳǊŀƭ ƻōƧŜŎǘƛǾŜǎ 

chosen for that forest stand. They noted that it can be difficult even for a trained professional to 

assess the health of a forest stand 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 consider the same scene an unhealthy forest if the forest structure has been 

radically changed with no or few remaining jarrah, grass trees or banksias. 

 

The bushwalkers identified mostly negative cues to forest health. These were the presence of 

sparse undergrowth, 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 variety of habitat 

ǘǊŜŜǎ ŀƴŘ άŦŜŜŘ ǘǊŜŜǎέ (i.e. trees that provide food for native wildlife).  

 

The off-road cyclists viewed forest stands that contain a variety of species with a complex forest 

structure (i.e. over-storey, mid-storey, and under-storey) 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 Wandoo (Eucalyptus wandoo) forest, a healthy forest will have some ground 
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cover and vegetation of different ages and species composition. Indicators of a less healthy forest 

were the presence of many small trees, stands that are very dense or thin, a sparse under-storey, 

symptoms of dieback disease (e.g. dead banksia) and the presence of parrot bush4. 

3.2 Short versus Long Term Vision 

The forest managers observed that they ǘŀƪŜ ǘƘŜ άƭƻƴƎŜǊ ǾƛŜǿέ of a forest and its maturation. 

They indicated that they were more likely to perceive a thinned forest positively than a lay person 

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

Forest managers 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 

managemŜƴǘΦ ¦ƴƭƛƪŜ Ƴƻǎǘ ƭŀȅ ǇŜǊǎƻƴǎΣ ŀ ŦƻǊŜǎǘŜǊΩǎ ǘǊŀƛƴƛƴƎ ǿƻǳƭŘ ŀƭƭƻǿ ǘƘŜƳ ǘƻ ŘƛŦŦŜǊŜƴǘƛŀǘŜ 

among various forest treatments and understand their management objectives. The forest 

ƳŀƴŀƎŜǊǎ ŘŜǎŎǊƛōŜŘ ǘƘŜ ǇǳōƭƛŎΣ ƛƴŎƭǳŘƛƴƎ ǊŜŎǊŜŀǘƛƻƴƛǎǘǎΣ ŀǎ άǎŜŜƛƴƎ ǘƘŜ ƘŜǊŜ ŀƴŘ ƴƻǿέ ǿƘŜƴ 

ŎƻƴǎƛŘŜǊƛƴƎ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ƛǘǎ ŀŎŎŜǇǘŀōƛƭƛǘȅΦ Lƴ ŎƻƳǇŀǊƛǎƻƴΣ άŦƻǊŜǎǘŜǊǎ ƭƻƻƪ ƛƴǘƻ ǘƘŜ 

ŦǳǘǳǊŜ ŀƴŘ ƛƴǘƻ ǘƘŜ ǇŀǎǘΣ ƴƻǘ Ƨǳǎǘ ǘƘŜ ǇǊŜǎŜƴǘέΦ 

 

The forest managers noted that the history of forest management in Australia is as long as the 

history of ƘǳƳŀƴ ǎŜǘǘƭŜƳŜƴǘΦ άLŦ ǿŜ ƭŀƴŘŜŘ ƛƴ !ǳǎǘǊŀƭƛŀ ǘƻŘŀȅ ŀƴŘ ƛǘ ƘŀŘ ƴŜǾŜǊ ōŜŜƴ ǘǊŜŀǘŜŘΣ ƛǘ 

ǿƻǳƭŘ ƭƻƻƪ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ǘƘŀƴ ǿƘŀǘ ƛǘ ŘƻŜǎ ǘƻŘŀȅέΦ ²ƘƛƭŜ ǘƘŜ ōǳǎƘǿŀƭƪŜǊǎ ŀƴŘ ŎȅŎƭƛǎǘǎ ŘƛŘ ƴƻǘ 

talk about visualising the future of a forest, they did talk about the dynamic nature of forests and 

their resilience to disturbance. The bushwalkers indicated that a healthy forest could regenerate 

quite quickly. 

3.3 Standing and Fallen Debris  

The forest managers viewed forest debris as a natural product of past activity (e.g. harvesting) 

ŀƴŘ ƻŦ ǘƘŜ ƴŀǘǳǊŀƭ ŀǘǘǊƛǘƛƻƴ ƻŦ ƻƭŘ ǾŜǘŜǊŀƴ ǘǊŜŜǎ ǘƘŀǘ Ŧŀƭƭ ƻǾŜǊΦ LǘΩǎ άŀǎ ƴŀǘǳǊŀƭ ŀǎ ŀ ǎǘŀƴŘƛƴƎ ǘǊŜŜέΦ 

 

¢ƘŜ ōǳǎƘǿŀƭƪŜǊǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǎƻƳŜ ŘŜōǊƛǎ ƛǎ ƎƻƻŘ ōŜŎŀǳǎŜ ƛǘ ƛǎ άǇŀǊǘ ƻŦ ǘƘŜ 

ŎȅŎƭŜ ƻŦ ǘƘŜ ŦƻǊŜǎǘέΦ They placed greater value on natural 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, harvesting). They observed that dead trees could offer a point of interest during 

a bushwalk. They speculated that experienced bushwalkers might be more accepting of the 

presence of debris than less experienced walkers. The bushwalkers described old cut stumps as 

άƛƴǘŜǊŜǎǘƛƴƎέ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ ŀ ǇƛŜŎŜ ƻŦ ŦƻǊŜǎǘ ƘƛǎǘƻǊȅΦ ¢ƘŜȅ ŎƻƴǘǊŀǎǘŜŘ ǘhat image with a 

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 them and old logs 

ƭȅƛƴƎ ƻƴ ǘƘŜ ŦƻǊŜǎǘ ŦƭƻƻǊ άƭƻƻƪ ƴŀǘǳǊŀƭ ŀƴŘ ǇǊƻǾƛŘŜ ƘŀōƛǘŀǘέΦ They did not mind stumps or other 

ŘŜǘǊƛǘǳǎκŘŜōǊƛǎΣ ōǳǘ ǇǊŜŦŜǊǊŜŘ άƻƭŘΣ ƛƴǘŜǊŜǎǘƛƴƎ ǎǘǳƳǇǎέΦ 

                                                 
4
 Parrot Bush (Banksia sessilis) is endemic to WA and widespread over much of the south west of WA. The 

bush is 1-3 m high, prickly, and can form dense thickets making it difficult to move through the forest. 
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3.4 Prescribed Burns 

The forest managers commented that the timing of burning or harvesting is important. If a seed 

cycle is interrupted or skipped by a burn, the structure of the forest (e.g. species dominance) can 

ŎƘŀƴƎŜΦ hƴŜ ƳŀƴŀƎŜǊ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ άǘƘŜ ƛŘŜŀƭ ǎƛǘǳŀǘƛƻƴ ƛǎ ǘƻ Řƻ ŀ ƘŀǊǾŜǎǘΣ ŎƻƳŜ ƛƴ ŀƴŘ Řƻ ŀ 

follow-up treatment, come in and do the burn, and do that in a certain cycle. You have to wait six 

ƳƻƴǘƘǎ ŀŦǘŜǊ ŀƴȅ ƴƻǘŎƘƛƴƎ ǘƻ Řƻ ȅƻǳǊ ōǳǊƴέΦ 

 

¢ƘŜ ōǳǎƘǿŀƭƪŜǊǎ ǿŜǊŜ ŀŎŎŜǇǘƛƴƎ ƻŦ ŎƻƴǘǊƻƭƭŜŘ ōǳǊƴǎΣ ǎƻ ƭƻƴƎ ŀǎ ǘƘŜȅ ǿŜǊŜ άǇǊƻǇŜǊƭȅέ ŎƻƴŘǳŎǘŜŘΦ 

They commented that the impact is short term, and the vibrancy 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. 

YƴƻǿƛƴƎ ǘƘŜ ŘŜǾŀǎǘŀǘƛƻƴ ōǳǎƘ ŦƛǊŜǎ Ŏŀƴ ŎŀǳǎŜ ǿƘŜƴ ŎƻƴǘǊƻƭƭŜŘ ōǳǊƴǎ ŀǊŜƴΩǘ ŘƻƴŜ ǘƻ ǊŜŘǳŎŜ ŦǳŜƭ 

loads helps them accept the visuŀƭ ƛƳǇŀŎǘ ƻŦ ŎƻƴǘǊƻƭƭŜŘ ōǳǊƴǎ ōŜŎŀǳǎŜ ƛǘ ƛǎ άŦƻǊ ǘƘŜ ƎǊŜŀǘŜǊ ƎƻƻŘέΦ 

 

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 and loss of life 

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 first harvested as there 

are tree limbs and debris are all over the ground. Burning of debris can help the appearance 

ŦƻƭƭƻǿƛƴƎ ƘŀǊǾŜǎǘƛƴƎΦ hǾŜǊ ǘƛƳŜΣ ŀǎ ǘƘŜ ǘǊŜŜ ŎǊƻǿƴǎ Ŧƛƭƭ ƻǳǘ ŀƴŘ ǘƘŜ ŦƻǊŜǎǘ άƎǊŜŜƴǎ ǳǇέ ƛǘ ƭƻƻƪǎ 

better. The managers estimated that it takes about four years after a harvest for a forest stand to 

return to an acceptable state for recreation. In a less productive forest, it could take 6-7 years. 

However, given enough time, they indicated that most recreationists would not even notice that 

harvesting had occurred. 

 

The managers indicated that the public generally does not know when a forest has been treated. 

ά¢ƘŜȅ ǘƘƛƴƪ ǘƘŀǘ ǿƘŜƴ ŀ ŦƻǊŜǎǘ ƛǎ ƘŀǊǾŜǎǘŜŘΣ ƛǘΩǎ ƎƻƴŜ ŀƴŘ ƻŦǘŜƴ ƳƛǎǘŀƪŜ ǊŜƎǊƻǿǘƘ ŦƻǊŜǎǘ ŦƻǊ ǾƛǊƎƛƴ 

ōǳǎƘέΦ Both the Bibbulmun Track and Munda Biddi 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 

άƴŀǘǳǊŀƭέ ōǳǎƘΣ ǊŜƎǊƻǿǘƘ ŦƻǊŜǎǘ Ŏŀƴ ǎǘƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ƴŀǘǳǊŀƭΦ ά¸ƻǳǊ ƘŜŀŘ ǎŀȅǎ ƛǘ is regrowth, but 

ȅƻǳǊ ƘŜŀǊǘ ǎŀȅǎ ǘƘŀǘ ƛǘΩǎ ǎǘƛƭƭ ƴŀǘǳǊŀƭ ōǳǎƘέΦ 

 

The bushwalkers indicated that forest management activities and bushwalking can satisfactorily 

coexist. They noted that most areas where 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 on 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 experience can be diminished 

ōŜŎŀǳǎŜ άƛǘ ŀŦŦŜŎǘǎ ȅƻǳǊ ŦŜŜƭƛƴƎ ƻŦ ƛǎƻƭŀǘƛƻƴ ŀƴŘ ōŜƛƴƎ ƻǳǘ ƛƴ ǘƘŜ ǿƛƭŘŜǊƴŜǎǎέΦ For these 
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ŜȄǇŜǊƛŜƴŎŜŘ ōǳǎƘǿŀƭƪŜǊǎΣ ŀ άƘŜŀƭǘƘȅ ōǳǎƘέ ǇƻǎƛǘƛǾŜƭȅ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜƛǊ ǊŜŎǊŜŀǘƛƻƴŀƭ ŜȄǇŜǊƛŜƴŎŜΦ 

They noted that the things a bushwalker would notice would in 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 than a group of bushwalkers. 

 

There is a ǇǊŜŦŜǊŜƴŎŜ ŀƳƻƴƎ ōǳǎƘǿŀƭƪŜǊǎ ŦƻǊ ŀ άǿƛƭŘŜǊƴŜǎǎΣ ǳƴǘƻǳŎƘŜŘ ŜȄǇŜǊƛŜƴŎŜέ ŀƴŘ άŀ 

ŦŜŜƭƛƴƎ ƻŦ ƛǎƻƭŀǘƛƻƴέΦ 9ȄǇŜǊƛŜƴŎŜŘ ōǳǎƘǿŀƭƪŜǊǎ ǘŜƴŘ ǘƻ ǇǊŜŦŜǊ ǘǊŀƛƭǎ ǿƛǘƘ ǾŀǊƛŀōƭŜ ǘŜǊǊŀƛƴ ŀƴŘ 

minimal erosion. Trails that offer contrast and pass through different types of landscapes and 

vegetation can be appealing. This might include trails that pass through areas of natural bush and 

ǎŜŎǘƛƻƴǎ ƻŦ ǇƛƴŜ Ǉƭŀƴǘŀǘƛƻƴ ƻǊ ǘǊŀƛƭǎ ǘƘŀǘ Ǉŀǎǎ ǘƘǊƻǳƎƘ ōƻǘƘ άƻǇŜƴέ ǘƻ άŎƭƻǎŜŘέ ŦƻǊŜǎǘǎΦ !ŜǎǘƘŜǘƛŎ 

preference was 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 more slowly and require less attention to the 

physical demands of their recreation activity. The bushwalkers believed that some off-road 

cyclists are not very different from bushwalkers in their desire to experience nature and a forest 

setting. They contrasted this type of off-road cyclist with the thrill seeking mountain bikers who 

they believed would have less interest in the forest. 

 

The off-road ŎȅŎƭƛǎǘǎ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ŀ ŘŜƴǎŜǊ ŦƻǊŜǎǘ ƛǎ ƳƻǊŜ άƛƴǾƛǘƛƴƎέΦ LŦ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ƛǎ ǾŜǊȅ 

close to the rider, it gives the person a feeling of looking into a pristine forest. They talked about 

ǘƘŜ ǎǘǊŜǎǎ ǊŜƭƛŜǾƛƴƎ ǾŀƭǳŜ ƻŦ ōŜƛƴƎ ƛƴ ǘƘŜ ŦƻǊŜǎǘΦ ά¸ƻǳ ŎƻƳŜ ŦǊƻƳ ǿƻǊƪƛƴƎ ƛƴ ǘƘŜ ƻŦŦƛŎŜ ŀƭƭ ǿŜŜƪΣ 

and it feels like it envelopes you and you leave everything behind. It makes you want to go 

ŦǳǊǘƘŜǊ ŀƴŘ ƳŀƪŜǎ ȅƻǳ ŦŜŜƭ ƭƛƪŜ ȅƻǳ ŀǊŜ ƛƴ ƛǘέΦ CƻŎŀƭ Ǉƻƛƴǘǎ ƻƴ ŀ ǘǊŀƛƭ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ŀƴŘ can 

include fallen trees, old stumps, rock outcrops, big trees and dead trees. Similar to the 

bushwalkers, they noted the importance of variety and contrast to their recreation experience. 

Trails that pass through a variety of landscapes, topography and ecosystems were valued. In 

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

narrow trail, dense forest, thick canopy). A lot of trees close to a narrow track heighten 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, means ǘƘŀǘ ǿƘƛƭŜ ǘƘŜȅ ǘŀƪŜ ƴƻǘƛŎŜ ƻŦ ƎǊƻǳƴŘ ǎǇŜŎƛŜǎΣ ŜǎǇŜŎƛŀƭƭȅ ŦƭƻǿŜǊǎΣ ǘƘŜȅ ǳǎǳŀƭƭȅ ŘƻƴΩǘ 

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 human influence when 

recreating in a forest setting. Signs of logging activities, transmission corridors and farms can 

ƳŀƪŜ ƛǘ ŘƛŦŦƛŎǳƭǘ ǘƻ ŦŜŜƭ ƭƛƪŜ ȅƻǳ ŀǊŜ ƛƴ ŀ άƴŀǘǳǊŀƭέ ǎŜǘǘƛƴƎΦ ά9ǾŜƴ ƛŦ ȅƻǳ ŀǊŜƴΩǘ ŀŎǘǳŀƭƭȅ ŀǿŀȅ ŦǊƻƳ 

ŜǾŜǊȅǘƘƛƴƎΣ ȅƻǳ ǿŀƴǘ ǘƻ ŦŜŜƭ ƭƛƪŜ ȅƻǳ ŀǊŜέΦ  

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 regeneration (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 

ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ Ŏŀƴ ōŜ άǾŜǊȅ ŎƻƳǇŀǘƛōƭŜέ ŀŎǘƛǾƛǘƛŜǎΣ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜ ŎŀǘŎƘƳŜƴǘ is in a high 

ǊŀƛƴŦŀƭƭ ŀǊŜŀ ŀƴŘ ǘƘŜ ŦƻǊŜǎǘ ǎǘŀƴŘǎ άŎŀƴ ǘŀƪŜ ŀ ƘŜŀǾȅ ǘƘƛƴƴƛƴƎ ŀƴŘ ǎǘƛƭƭ ŎƻƳŜ ōŀŎƪέΦ  

 

The bushwalkers were dubious regarding the 

merits of using thinning to increase runoff, when 

water is a diminishing resource. The potential for 

unintended consequences was highlighted. They 

expressed concern that the DEC and Water 

Corporation might come back in the future and say 

άƻƻǇǎΣ ǘƘŀǘ ǿŀǎƴΩǘ ŀ ƎƻƻŘ ƛŘŜŀέ ŀƴŘ άƴƻǿ ǿŜΩǾŜ 

Ǝƻǘ ƳƻǊŜ ƳŜǎǎ ǘƻ ǎƻǊǘ ƻǳǘέΦ  

 

The bushwalkers stated that they were not opposed to all forest 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 acceptable 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 

acceptable to 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 

ǎǳǇǇƭȅ ŀƴŘ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜ άǎǘŀƴŘŀǊŘ ƻŦ ǇǊƻƻŦ ƛǎ ƘƛƎƘŜǊ ŦƻǊ ƛƳǇŀŎǘǎ ǘƘŀǘ ƘŀǾŜ reasonable 

ŀƭǘŜǊƴŀǘƛǾŜǎέΦ 

 

The cyclists appeared somewhat less concerned than the bushwalkers about whether forest 

disturbances were human-made or natural. However they applied a similar rationale in 

determining the acceptability of a human intervention. If 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 supply 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 interface bŜǘǿŜŜƴ ǇŜƻǇƭŜ ŀƴŘ ǘƘŜ ōǳǎƘΣ ȅƻǳ ŎŀƴΩǘ Ƨǳǎǘ 

ƭŜŀǾŜ ƛǘ ǳƴƳŀƴŀƎŜŘΦ ά¢ƘŜǊŜΩǎ ƴƻ Ǉƻƛƴǘ ƛƴ ǘŀƭƪƛƴƎ ŀōƻǳǘ ŀƴ ƛŘŜŀƭƛǎŜŘ ǿƻǊƭŘ ōŜŎŀǳǎŜ ǘƘŀǘΩǎ ƴƻǘ ǘƘŜ 

ǿƻǊƭŘ ǿŜΩǊŜ ǿƻǊƪƛƴƎ ƛƴέΦ ¢ƘŜ ŎȅŎƭƛǎǘǎ ŎƻƳƳŜƴǘŜŘ ƻƴ ǘƘŜ ŦŀŎǘ ǘƘŀǘΣ ǳƴƭƛƪŜ ǘƘŜ .ƛōōǳƭƳǳƴ ¢ǊŀŎƪΣ 

the Munda Biddi Trail does 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.  

 

[ƻƎƎŜŘ ŀǊŜŀǎ ǿŜǊŜ ŘŜǎŎǊƛōŜŘ ōȅ ŎȅŎƭƛǎǘǎ ŀǎ ƭƻƻƪƛƴƎ άƭƛƪŜ ŀ ƭǳƴŀǊ ƭŀƴŘǎŎŀǇŜέΦ ¢ƘŜȅ ŀŎŎŜǇǘ ǘƘŜ 

ugliness when it occurs in a tree plantation because they would rather have logging in plantations 

than the native forest. The logging activities can also do damage to the bike trails. Similar to the 

ά¢ƘƛƴƴƛƴƎ ǘƻ ƎŜǘ ƳƻǊŜ ǿŀǘŜǊΣ ǿƘŜƴ ƛǘΩǎ ŀ 
ǊŜǎƻǳǊŎŜ ǘƘŀǘΩǎ ŀƭǊŜŀŘȅ in decline because 

of global warming, is like trying to get 
ǎƻƳŜƻƴŜ ƘŜŀƭǘƘȅ ǿƛǘƘƻǳǘ ƪƴƻǿƛƴƎ ǿƘŀǘΩǎ 

ǿǊƻƴƎ ǿƛǘƘ ǘƘŜƳέΦ      

A bushwalker 
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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 disturbance. The 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. 

 




















































































































































































































