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Summary 
 

 
 

 

This report is part of the preparation of ‘Ngootyoong Gunditj, Ngootyoong Mara’, the South West 

Management Plan.  The project was undertaken to provide public input into the development of a 

new Management plan.  A total of 545 respondents provided information about their experiences, 

values and impacts they had observed through an interactive, web-based public participatory 

geographic information system (PPGIS). 

  

1.1 Objectives of Study 

1.  Increase knowledge and understanding about what perceived experiences and park resource 

impacts can be reasonably mapped in a PPGIS. 

2. Increase knowledge about the participation rates that can be expected from different visitor 

groups to the SW area. 

3. Increase knowledge about the spatial context of Visitor Segments in the South West 

Landscape. 

4. Increase knowledge about the relationships between perceived visitors impacts and 

experiences and South West Landscape features.    

5.  Assess the cost effectiveness of developing additional PPGIS systems for other parks in 

Victoria. 

1.2 Methodology 

• In collaboration with Parks Victoria, the researchers designed and promoted an interactive 

website (http://www.landscapemap2.org/swparks3 or http://www.parksvictoria.net ) that 

allows park visitors to identify and map their park experiences and perceived environmental 

impacts    

http://www.landscapemap2.org/swparks3
http://www.parksvictoria.net/
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• Compare similarities/differences between survey participants on a range of questions 

related to knowledge of the south west parks and reserves, and their experiences, uses, 

and demographics.  

• Examine similarities/differences among park units based on experiences and impacts using 

a variety of techniques (e.g. radar charts, diagnostic indices).   

• Identify facility/service issues and concerns in the south west region     

1.3 Key Results 

• The web-based PPGIS interface for identifying park attributes, as a social research 

technology, had mixed results. The lack of a minimum map scale control and allowing 

markers to be placed outside study area early in the data collection process resulted in 

mapping imprecision and misdirected participant mapping effort.  The PPGIS web interface 

was modified and these problems were corrected for a second round of internet panel 

sampling.   

• The primary sampling strategy used for the study—the use of an internet survey panel—

was sub-optimal.  The mapping effort by internet panellists was less than reported in other 

PPGIS studies resulting in lower spatial data quantity and quality.  Also, the use of an 

internet panel does not appear to be particularly cost-effective—better quality data can be 

collected using household or field sampling techniques for comparable costs. 

• Within the SW region, two parks--Glenelg National Park and Discovery Bay Coastal Park—

each received over 600 markers, more than double the next closest park unit.  

• The most frequently mapped park experiences in the SW region were nature and culture 

appreciation, physical activities, and social activities. 

• While nature/culture appreciation and physical and social activities were most frequently 

mapped in most park units, the park/reserve units of Bats Ridge, Narrawong, and Nelson 

were distinctive in having relatively high mapping counts for adventure activities. 

• Sightseeing was the most frequently identified (non-spatial) reason for visiting parks in the 

SW region. 

• A large majority of PPGIS participants self-identified as having better than average 

knowledge of places, the natural environment, and cultural/heritage within the SW region. 

• There was limited support for a visitor type typology derived from previous Parks Victoria 

visitor segmentation research based on participant mapping of park activities.  However, 

some relationships were significant: trail visitors mapped more physical activities, activity 
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visitors mapped more motorized activities, and convenient access visitors mapped more 

park impacts. 

• The park units with the largest number of mapped impacts and problems (by count) were 

the same units that had the largest number of markers in general—Lower Glenelg NP and 

Discovery Bay Coastal Park. 
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2.1 Background 

The development of the south west management plan ‘Ngootyoong Gunditj, 

Ngootyoong Mara’, commenced formally in 2010 and involves a partnership between 

Parks Victoria, the Department of Sustainability and Environment (DSE), Budj Bim 

Council, and the Gunditj Mirring Traditional Owners Aboriginal Corporation.  The 

planning area includes national, state and forest parks, conservation reserves and 

Indigenous Protected Areas (IPA) in South West Victoria.  

 

‘‘Ngootyoong Gunditj, Ngootyoong Mara”  

The South West Management Plan 

 

The National Parks Act 1975 requires a management plan for all parks and reserves.  

These are typically reviewed every 10 – 15 years.  Currently there are 8 

management plans operating in the planning area, the oldest being Lower Glenelg 

National Parks, which was released in 1991 and the most recent being Lake Condah 

Indigenous Protected Area which was released in 2010.  Parks Victoria evaluated the 

existing management plans in the region and deemed them to be overall successful 

(Parks Victoria, 2012).  However, they reported that some strategies were not 

implemented due to changed responsibilities and a number were considered no 

longer relevant or had been superseded by state-wide policies.  Further, they 

reported that Traditional Owner engagement with the Gunditjmara Traditional 

Owners was limited.  Further detail on the evaluation of individual park management 

plans is available under “Review of Existing Management Plans Fact Sheet” on the 

Parks Victoria Southwest Management Plan website 

(http://parkweb.vic.gov.au/explore/parks/mount-eccles-national-park/plans-and-

projects/ngootyoong-gunditj-ngootoong-mara/resources). Following international 

trends and recommendations regarding best practice, a decision was made to 

combine the management plans of all parks and reserves in the area into one 

comprehensive and strategic management plan that was driven by community 

engagement.   The International Union for the Conservation of Nature (IUCN) 

considers landscape scale planning that promotes discourse among government 

http://parkweb.vic.gov.au/explore/parks/mount-eccles-national-park/plans-and-projects/ngootyoong-gunditj-ngootoong-mara/resources
http://parkweb.vic.gov.au/explore/parks/mount-eccles-national-park/plans-and-projects/ngootyoong-gunditj-ngootoong-mara/resources
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agencies, Indigenous and local communities as fundamental in optimising 

conservation outcomes (Cellarius et al. 2012). 

 

This report focuses on findings of a public participation GIS survey (community 

mapping exercise) that was used to complement traditional community engagement 

methods in an effort to inform the development of the draft management plan. 
   
. 

2.2 Overview of the Process 
As part of the planning process, this project implemented a web-based public 

participation GIS (PPGIS) system to collect place-based spatial data about visitor 

experiences and perceived resource impacts in the south west region of Victoria   

The website http://www.landscapemap2.org/swparks3  was promoted to local 

residents, tourists and a panel of visitors who reported using the area.  Some onsite 

surveying also occurred.  Respondents visited the website, requested an access 

code, and mapped their park experiences and perceived environmental impacts by 

placing markers on a map of the study area.  Several different map views of the 

study area (road, relief, satellite) were provided in the PPGIS system to orient 

participants.  Further detail on the history and relevance of PPGIS as a method is 

provided in the journal paper included as Appendix 1. 

 This report describes: 1) the methods used; 2) the spatial distribution of park 

experiences and perceived environmental impacts in the study region, 3) the 

relationship between park experiences and perceived environmental impacts, and 4) 

the relationships between respondent characteristics and perceived impacts and 

experiences.  The report concludes with recommendations pertaining to this and 

future PPGIS studies.  

  

http://www.landscapemap2.org/swparks3
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3.1 Study Location – The South West 
Planning Region 

 
The South West Planning area is shown in Figure 1.  It extends from the South 

Australian border along the coastline to Narrawong Coastal Reserve, north to 

Dergholm State Park and east to the Grampians taking in Mount Napier State Park, 

Mt Eccles1 National Park and nearby Indigenous Protected Areas.  Locations within 

the planning area include: Mt Eccles (managed by Gunditj Mirring Traditional Owners 

Aboriginal Corporation), Mt Richmond and Cobboboonee National Parks; Cape 

Nelson, Dergholm and Mount Napier State Parks; Discovery Bay Coastal Park; 

Discovery Bay Marine National Park; Cape Nelson Lighthouse Reserve; Crawford 

River Regional Park; numerous Nature Conservation, Bushland and other reserves 

co managed by Parks Victoria and Budj Bim Council; Lake Condah IPA, Kurtonitj 

IPA, Peters and Lake Gorrie managed by Winda – Mara Aboriginal Corporation; 

Tyrendarra IPA; and Cobboboonee Forest Park.  A complete list of parks and 

reserves in the area is provided as Appendix 2. 

3.2 Survey Procedure 
After extensive consultation with Parks Victoria staff and based on current 

literature, key impact and experience variables for investigation were determined and 

human ethics approval was sought and gained.  A PPGIS survey website was 

developed and implemented using a combined Google® Maps and Earth application 

interface (see http://www.landscapemap2.org/swparks3 ).  The website had the 

following features: (1) an initial screen where a survey access code could be entered 

and validated, followed by (2) an informed consent screen, followed by (3) a Google 

Maps screen with an open window containing instructions for placing markers and 

completing the survey, followed by (4) a screen with standard text-based survey 

items to identify respondent characteristics. 

                                                      
1 There is a proposal to rename this park Budj Bim National Park in recognition of the Gunditjmara dreaming 
story. 

http://www.landscapemap2.org/swparks3
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Figure 1: The South West Planning Region
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The mapping application contained a panel on the left of the screen with four 

tabs comprising a total of 47 markers representing different park experiences, values, 

perceived impacts, and preferences for park facilities.  These attributes are shown in 

Table 1.  Participants were instructed to drag and drop the markers onto a map 

where these attributes were located.   A screen image of the PPGIS interface is 

provided as Figure 2.  There was no limit on the number of markers that could be 

placed. Thus, the mapping activity with multiple markers is conceptually similar to a 

multi-response survey item where a participant can check “all that apply”. Standard 

Google Maps navigational tools were available to pan and zoom the map to different 

locations to place the markers.  In the initial launch of the application, no minimum 

map scale (Google Maps zoom level) for placing markers was established under the 

assumption that respondents would navigate to the appropriate zoom level to gain 

enough map resolution to place the marker.   

Table 1: Variables (attributes) that respondents could map on the PPGIS 
website 

 
Common Experiences Track-based and 

passive activities 
Adventure experiences Values & Impacts 

Camping (1-3 nights) Walking the dog Exercising for fitness Crowding or conflict 
w/others 

Camping (4+ nights) Short walk (less than 
hour) 

Hang gliding Litter, vandalism, or 
noise 

Sightseeing and scenic 
driving 

Bushwalking/hiking Rock 
climbing/abseiling/caving 

Water quality 
impact 

Appreciating 
history/culture 

Cycling/mtn. biking Hunting or shooting Native vegetation 
impact 

Wildlife or bird watching Four wheel driving Collecting or beachcombing Habitat/wildlife 
impact 

Whale, seal, or dolphin 
watching 

Dune driving Fishing, shellfish, 
crustaceans 

Heritage/social 
impact 

Guided Tour Trail bike riding Orienteering or geocaching Geologic/landscape 
impact 

Picnicking, barbecue or 
meals 

Horse riding Swimming, snorkeling, or 
scuba 

Social/economic 
value 

Socialising with family or 
friends 

Resting/relaxing Boating or sailing Indigenous heritage 
value 

Outdoor activity 
w/family/friends 

Education/research/study Jet skiing Non-indigenous 
heritage value 

 Hobbies, e.g. kites, 
photography 

Surfing, sailboarding or kite-
surfing 

Access poor 

  Kayaking, canoeing or 
rowing 

Facilities poor 

  Fossicking for gold or gem 
stones 

Information poor 
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 At the completion of the mapping exercise visitors were asked a series of ten survey 

questions.   The short questionnaire consisted of comments on the length of time 

they had lived in their community, their self-assessed knowledge of the south west 

area , their self-assessed knowledge of the natural environment, knowledge of 

cultural heritage, the number of times they had visited the national parks and 

reserves in the south west, and a series of basic demographic questions. A copy of 

these questions and descriptions of each of the variables investigated via PPGIS are 

provided as Appendix 3.   

 

 
 
 
Figure 2: Screen image of SW parks interface 

3.3 Sampling and recruitment 
 Parks Victoria contracted with Newspoll Market Research® and Lightspeed 

Research Australia®, to administer survey recruitment using a national, opt-in survey 

panel.  The Australian panel contains over 135,000 members that earn points 

redeemable for prizes by completing surveys online. 

 Potential panellists for the PPGIS survey were identified as individuals living in 

regional Victoria or in Melbourne.  In October, 2010, 2,815 individuals were sampled 

with replacement from a list of individuals meeting self-reported geographic criteria 

from panel enrolment.  Eligible panellists were sent an email announcing the 

availability of a new survey and inviting participation.  Interested panellists were 
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directed to an online survey to screen panellists using two selection criteria:  (1) 

residence in regional Victoria or Melbourne, (2) visitation to one of nine specific state 

or national parks in the study region within the last 12 months.  Panellists satisfying 

the screening criteria were provided a link to the PPGIS survey website with an 

automated access code.  The online panel yielded 304 complete responses that 

included one or more mapped attributes and completion of the survey questions 

following the mapping activity. 

 Visual inspection of the online panel map markers indicated data quality 

concerns such as markers placed outside the study area, some markers placed in 

counter-intuitive geographic locations, and a general lack of precision in marker 

placement.  Mapping effort appeared less than reported in other PPGIS surveys.   As 

a result, a decision was made to modify the PPGIS website to implement two spatial 

data quality controls.  The application was modified to disallow markers placed 

outside the study region and a map control was implemented that would not allow 

marker placement until the map was zoomed to a scale that achieved minimum 

acceptable map resolution.   

Four months from initial survey completion, the same panellists were invited to 

complete the same PPGIS survey again.  Approximately 200 first round respondents 

accepted the invitation to repeat the survey.  Following a similar screening process, 

63 re-sampled individuals completed the survey a second time. We assume the 

significant drop in the number eligible participants was a result of the intervening four 

month period that included the popular Easter period, in which potential participants 

became ineligible by virtue of not visiting a park within the 12 month screening 

window.  Twenty three additional completions were gained via requesting new 

participants from the panel. 

While the internet panel was a major recruitment method, an email list from 

the “Prospect Shop” was also tested, some onsite sampling also occurred and the 

public was encouraged to visit the website via media releases, the Parks Victoria 

wePlan website and through park office and visitor information centres in the region.  

Some access codes were also distributed by Parks Victoria staff to stakeholders in 

2012.  The figures below indicate the percentage of total map markers that can be 

attributed to each source: 

 

Internet Panel       65.9% 

Dynamic code request (media release or other source) 17.1% 
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Prospect Shop mail list      7.5% 

On-site visitor contact      2.8% 

Distributed by Parks Victoria to stakeholders   6.7% 

 

 

 

3.4 Data analysis 
 

 Survey data.  We examined the similarities/differences among participants in 

the mapping of park attributes using frequency tables, cross-tabulations with a chi-

square test to measure strength of association, bivariate correlations, and analysis of 

variance.  All statistical tests were performed in SPSS® software. Qualitative data 

collected from annotated map points and from an open-ended survey question were 

coded into thematic categories. 

 Spatial data.  Several analysis techniques were applied to the spatial data in 

this report: 1) descriptive maps were generated with ArcGIS software that graphically 

display the distribution of mapped attributes in the study area, 2) the mapped 

attributes were intersected with spatial park unit boundaries in the region to analyze 

the distributions by park unit.  Because of the potential for participant imprecision in 

marker placement in the PPGIS application, park boundaries were buffered to 1 km 

to capture spatial attributes likely intended for the park unit. Quantitative metrics 

including frequency, density, and diversity were calculated for the 25 park units with 

the largest number of mapped attributes. 
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4 Results 
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4.1 Overview of Results 
 

 A total of 545 respondents accessed the website. The following three 

chapters outline results associated with these data. This chapter focuses on the 

placement of the attribute markers. Chapter 5 highlights the spatial distribution of the 

experiences, impacts and facilities that respondents mapped. Chapter 6 provides an 

analysis of the survey results and compares these results to how people mapped 

their experiences, impacts and values.  

4.2 Distribution of Markers in the SW Parks 
Study Region 

 
 A total of 3,386 markers representing 47 markers were mapped in the study 

region (a further 2725 were placed outside the study boundary. For the purpose of 

analysis these were ignored).  The frequency distribution of mapped attributes 

appears in Table 2.   Sightseeing and scenic driving account for 10.4% of total 

mapped attributes while bushwalking/hiking and picnicking each account for 7.3% of 

mapped attributes respectively.  These attributes were further classified/grouped into 

12 more general categories consisting of multiple attributes as shown in Table 3.    

Nature and culture appreciation was the most frequently mapped park experience 

(23.4%) followed by physical activities (17.9%), social activities (16.5%) and 

adventure activities (9.0%).  The least mapped attributes were collecting activities 

(1.7%) and motorized activities (2.9%).  
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Table 2: Frequency of mapped attributes inside of SW Parks study region 
PPGIS Attribute Frequency Percent of 

total markers 
Sightseeing and scenic driving 352 10.4 
Bushwalking/hiking 246 7.3 
Picnicking, barbecue or meals 246 7.3 
Camping (1-3 nights) 200 5.9 
Wildlife or bird watching 192 5.7 
Outdoor activity w/family/friends 180 5.3 
Short walk (less than hour) 167 4.9 
Fishing, shellfish, crustaceans 149 4.4 
Socialising with family or friends 132 3.9 
Hobbies, e.g. kites, photography 126 3.7 
Whale, seal, or dolphin watching 107 3.2 
Appreciating history/culture 104 3.1 
Resting/relaxing 77 2.3 
Four wheel driving 68 2.0 
Indigenous heritage value 68 2.0 
Native vegetation impact 64 1.9 
Camping (4+ nights) 61 1.8 
Kayaking, canoeing or rowing 55 1.6 
Walking the dog 52 1.5 
Cycling/mtn. biking 50 1.5 
Collecting or beachcombing 44 1.3 
Access poor 43 1.3 
Boating or sailing 42 1.2 
Habitat/wildlife impact 41 1.2 
Swimming, snorkeling, or scuba 40 1.2 
Geologic/landscape impact 39 1.2 
Exercising for fitness 38 1.1 
Guided Tour 38 1.1 
Information poor 37 1.1 
Litter, vandalism, or noise 36 1.1 
Rock climbing/abseiling/caving 33 1.0 
Facilities poor 29 .9 
Hunting or shooting 25 .7 
Social/economic value 20 .6 
Surfing, sailboarding or kite-surfing 20 .6 
Crowding or conflict w/ others 17 .5 
Dune driving 17 .5 
Education/research/study 17 .5 
Heritage/social impact 16 .5 
Horse riding 15 .4 
Non-indigenous heritage value 15 .4 
Orienteering or geocaching 15 .4 
Fossicking for gold or gem stones 12 .4 
Trail bike riding 12 .4 
Water quality impact 11 .3 
Jet skiing 10 .3 
Hang gliding 8 .2 
Total 3386 100.0 
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Table 3: Regrouping of spatial variables & frequency distribution inside parks 
 
 

Grouping Category Frequency Percent 
Camping 261 7.7 
Nature/culture 
appreciation 793 23.4 

Social activities 558 16.5 
Physical activities 606 17.9 
Motorized activities 97 2.9 
Adventure activities 305 9.0 
Water craft activities 107 3.2 
Collecting actitivies 56 1.7 
Rest/relax/hobbies 220 6.5 
Park impacts 171 5.1 
Park values 103 3.0 
Park problems 109 3.2 
Total 3386 100.0 

 

4.2.1 Distribution of mapped attributes by park unit 

 The raw number of mapped attributes by grouped category for the top 25 park 

units appears in Table 4 while Table 5 shows these expressed as a percent of total 

attributes.  The park units of Lower Glenelg National Park (n=668), Discovery Bay 

Coastal Park (n=622), and Mount Eccles National Park (n=337) had the largest 

number of mapped attributes.  The percentages of total markers by park unit are 

displayed graphically in Figure 3. 

 Lower Glenelg and Discovery Bay had the largest raw marker counts for the 

majority of experience and activity grouping categories.  Camping activities were 

most frequent in Lower Glenelg NP (n=89), nature and culture appreciation activities 

in Discovery Bay Coastal Park (n=140), social and physical activities in Lower 

Glenelg NP (n=108 and n=125 respectively), motorized activities in Cobboboonee 

National Park and Lower Glenelg (n=19), adventure activities in Discovery Bay 

Coastal Park (n=86), watercraft activities in Lower Glenelg NP (n=42), collecting 

activities in Discovery Bay Coastal Park (n=27), rest/relax/hobby activities in 

Discovery Bay Coastal Park (n=53), park impacts and park problems in Lower 

Glenelg (n=36 and n=24), and park values in Discovery Bay Coastal Park. 

 When marker counts are converted to proportions within the park units, more 

distinctive qualities or profiles of the park units emerge (See Table 5).  For example, 

about 40% of the markers placed in Tooloy-Lake Mundi W.R. were for nature 

appreciation while about 43% of the markers placed in Stokes River Reserve were 

related to social activities.  Other noteworthy findings include park impacts having the 
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Table 4: Distribution of marker types by number and percentage by park unit                                                                                                                                                                                                                                                  
Landscape Unit Camping Nature/ 

culture 
appreciation 

Social 
activities 

Physical 
activities 

Motorized 
activities 

Adventure 
activities 

Water 
craft 

activitie
s 

Collec
ting 

actitivi
es 

Rest/ 
relax 
hobbi

es 

Park 
impac

ts 

Park 
values 

Park 
proble

ms 
Total 

Bats Ridge W.R 1 2 1 5 1 6 0 0 4 1 0 0 21 
Bryan Swamp W.R 3 9 5 2 0 0 0 0 0 3 1 0 23 
Cape Nelson State Park 7 63 23 43 2 23 4 2 22 10 6 7 212 
Cobboboonee Forest Park 1 6 5 11 3 2 1 0 2 0 0 2 33 
Cobboboonee National Park 14 27 23 24 19 17 1 1 3 5 5 2 141 
Dergholm State Park 22 42 30 30 3 11 0 3 11 5 2 4 163 
Discovery Bay Coastal Park 23 140 68 109 17 86 20 27 53 30 28 21 622 
Discovery Bay Marine National Park 1 54 27 47 0 16 12 5 15 10 6 11 204 
Glenelg River, Fulham SS.R. 3 2 3 4 1 2 1 0 3 4 0 0 23 
Johnstones Creek F.R 5 21 8 14 2 0 0 0 2 1 0 0 53 
Kurtonitj Indigenous Protected Area 1 3 5 0 0 0 0 0 1 3 2 0 15 
Lower Glenelg National Park 89 116 108 125 19 53 42 4 32 36 20 24 668 
Mount Eccles National Park 29 86 73 52 8 9 1 1 22 24 15 17 337 
Mount Napier State Park 5 31 31 12 2 3 0 3 8 7 0 10 112 
Mount Richmond National Park 10 39 36 25 8 3 2 1 5 4 2 1 136 
Narrawong Coastal Reserve 6 18 13 5 0 13 1 3 6 2 3 0 70 
Narrawong F.R. 3 13 13 7 2 3 0 0 0 1 0 0 42 
Nelson Bay Coastal Reserve 2 13 6 27 1 9 1 0 4 5 4 3 75 
Nelson SS.R. 4 18 12 21 2 25 20 1 10 1 2 1 117 
Portland H46 B.R. 2 6 1 2 0 6 0 1 1 1 1 0 21 
Stokes River (5) SS.R. 0 2 6 3 0 0 0 1 1 0 1 0 14 
Tarragal E.A. 2 3 4 2 0 0 0 1 0 1 0 1 14 
Tooloy-Lake Mundi W.R. 3 15 8 4 0 4 0 0 0 3 0 0 37 
Tyrendarra Indigenous Protected 
Area 

0 8 2 2 0 0 0 0 2 2 4 0 
20 

Wilkin F.F.R. 6 19 7 7 1 2 0 1 1 3 0 2 49 
Total 242 756 518 583 91 293 106 55 208 162 102 106 3,222 
Pct of Total 7.5 23.5 16.1 18.1 2.8 9.1 3.3 1.7 6.5 5.0 3.2 3.3 100.0 
Mean 9.7 30.2 20.7 23.3 3.6 11.7 4.2 2.2 8.3 6.5 4.1 4.2  
Maximum 89.0 140.0 108.0 125.0 19.0 86.0 42.0 27.0 53.0 36.0 28.0 24.0  
Minimum 0.0 2.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  
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Table 5:   Mapped attributes expressed as a percent of total attributes 
 

Landscape Unit Camping Nature/ 
culture 

appreciation 

Social 
activities 

Physical 
activities 

Motorized 
activities 

Adventure 
activities 

Water 
craft 

activities 

Collecti
ng 

actitivi
es 

Rest/ 
relax/h
obbies 

Park 
impact

s 

Park 
values 

Park 
problems 

Bats Ridge W.R 4.8 9.5 4.8 23.8 4.8 28.6 0.0 0.0 19.0 4.8 0.0 0.0 

Bryan Swamp W.R 13.0 39.1 21.7 8.7 0.0 0.0 0.0 0.0 0.0 13.0 4.3 0.0 

Cape Nelson State Park 3.3 29.7 10.8 20.3 0.9 10.8 1.9 0.9 10.4 4.7 2.8 3.3 

Cobboboonee Forest Park 3.0 18.2 15.2 33.3 9.1 6.1 3.0 0.0 6.1 0.0 0.0 6.1 

Cobboboonee National Park 9.9 19.1 16.3 17.0 13.5 12.1 0.7 0.7 2.1 3.5 3.5 1.4 

Dergholm State Park 13.5 25.8 18.4 18.4 1.8 6.7 0.0 1.8 6.7 3.1 1.2 2.5 

Discovery Bay Coastal Park 3.7 22.5 10.9 17.5 2.7 13.8 3.2 4.3 8.5 4.8 4.5 3.4 

Discovery Bay Marine National Park 0.5 26.5 13.2 23.0 0.0 7.8 5.9 2.5 7.4 4.9 2.9 5.4 

Glenelg River, Fulham SS.R. 13.0 8.7 13.0 17.4 4.3 8.7 4.3 0.0 13.0 17.4 0.0 0.0 

Johnstones Creek F.R 9.4 39.6 15.1 26.4 3.8 0.0 0.0 0.0 3.8 1.9 0.0 0.0 

Kurtonitj Indigenous Protected Area 6.7 20.0 33.3 0.0 0.0 0.0 0.0 0.0 6.7 20.0 13.3 0.0 

Lower Glenelg National Park 13.3 17.4 16.2 18.7 2.8 7.9 6.3 0.6 4.8 5.4 3.0 3.6 

Mount Eccles National Park 8.6 25.5 21.7 15.4 2.4 2.7 0.3 0.3 6.5 7.1 4.5 5.0 

Mount Napier State Park 4.5 27.7 27.7 10.7 1.8 2.7 0.0 2.7 7.1 6.3 0.0 8.9 

Mount Richmond National Park 7.4 28.7 26.5 18.4 5.9 2.2 1.5 0.7 3.7 2.9 1.5 0.7 

Narrawong Coastal Reserve 8.6 25.7 18.6 7.1 0.0 18.6 1.4 4.3 8.6 2.9 4.3 0.0 

Narrawong F.R. 7.1 31.0 31.0 16.7 4.8 7.1 0.0 0.0 0.0 2.4 0.0 0.0 

Nelson Bay Coastal Reserve 2.7 17.3 8.0 36.0 1.3 12.0 1.3 0.0 5.3 6.7 5.3 4.0 

Nelson SS.R. 3.4 15.4 10.3 17.9 1.7 21.4 17.1 0.9 8.5 0.9 1.7 0.9 

Portland H46 B.R. 9.5 28.6 4.8 9.5 0.0 28.6 0.0 4.8 4.8 4.8 4.8 0.0 

Stokes River (5) SS.R. 0.0 14.3 42.9 21.4 0.0 0.0 0.0 7.1 7.1 0.0 7.1 0.0 

Tarragal E.A. 14.3 21.4 28.6 14.3 0.0 0.0 0.0 7.1 0.0 7.1 0.0 7.1 

Tooloy-Lake Mundi W.R. 8.1 40.5 21.6 10.8 0.0 10.8 0.0 0.0 0.0 8.1 0.0 0.0 
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Tyrendarra Indigenous Protected Area 0.0 40.0 10.0 10.0 0.0 0.0 0.0 0.0 10.0 10.0 20.0 0.0 

Wilkin F.F.R. 12.2 38.8 14.3 14.3 2.0 4.1 0.0 2.0 2.0 6.1 0.0 4.1 

Total 180.6 631.0 454.7 427.2 63.7 212.7 47.0 40.8 152.3 148.7 84.9 56.4 

Mean 7.5 23.5 16.1 18.1 2.8 9.1 3.3 1.7 6.5 5.0 3.2 3.3 

Max 14.3 40.5 42.9 36.0 13.5 28.6 17.1 7.1 19.0 20.0 20.0 8.9 

Min 0.0 8.7 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Range 14.3 31.8 38.1 36.0 13.5 28.6 17.1 7.1 19.0 20.0 20.0 8.9 
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Figure 3: Percentage of total markers (top 25) by park unit in the SW parks region 
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largest percentage in the Kurtonitj Indigenous Protected Area (20%), adventure 

activities in Bats Ridge W.R. and Portland Reserves (29%), and park problems in 

Mount Napier State Park (9%).  The percentages of mapped attributes by park units 

are displayed as radar plots/charts in Figure 4.  Most park units are dominated by 

nature and culture appreciation activities, as well as social and physical activities. 

 The distribution of markers for park impacts and problems by park unit are 

displayed in Table 6.  Arguably, these markers have the greatest managerial 

relevance because they can highlight potential problems with different park units in 

the region.  Relatively few of these markers were mapped by participants, perhaps 

because they appeared in the last panel of the PPGIS web interface.  Approximately 

10% of the total markers mapped inside the park units were associated with park 

impacts or problems.  The park units with the most markers in general—Lower 

Glenelg and Discovery Bay—were also the units with the largest number of 

perceived impacts and problems (highlighted in yellow).  Overall, Lower Glenelg is 

perceived as having the largest number of impacts. 
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Figure 4: Radar charts showing the distribution of experience and activity markers by park units in the SW Parks Region 
 

0
5

10
15
20
Camping Nature/cult

ure…
Social

activities
Physical
activities

Motorized
activities

Adventure
activitiesWater craft

activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Bats Ridge W.R. 

0
5

10
15
20
Camping

Nature/cultu
re…
Social

activities
Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Bryan Swamp W.R. 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Cape Nelson State Park 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Cobboboonee Forest Park 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Cobboboonee National Park 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Dergholm State Park 



Results - 27 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Discovery Bay Coastal Park 

0
5

10
15
20
Camping Nature/cul

ture…Social
activities

Physical
activities

Motorized
activitiesAdventure

activitiesWater
craft…

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Discovery Bay Marine 
National Park 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Glenelg River, Fulham SS.R. 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Johnstones Creek F.R 

0
5

10
15
20
Camping Nature/cult

ure…
Social

activities
Physical
activities

Motorized
activities

Adventure
activitiesWater craft

activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Kurtonitj Indigenous 
Protected Area 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park values

Park
problems

Lower Glenelg National Park 



Results - 28 

0
5

10
15
20
Camping

Nature/cultu
re…
Social

activities
Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Mount Eccles National Park 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park values

Park
problems

Mount Napier State Park 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Mount Richmond National Park 

0
5

10
15
20
Camping

Nature/cultu
re…
Social

activities
Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Narrawong Coastal Reserve 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park values

Park
problems

Narrawong F.R. 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Nelson Bay Coastal Reserve 



Results - 29 

   

0
5

10
15
20
Camping

Nature/cultu
re…
Social

activities
Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Nelson SS.R. 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Stokes River SS.R. 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Tarragal E.A. 

0
5

10
15
20
Camping

Nature/cultu
re…
Social

activities
Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/h
obbies

Park
impacts

Park values

Park
problems

Tooloy-Lake Mundi W.R. 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Tyrendarra Indigenous 
Protected Area 

0
5

10
15
20
Camping

Nature/cult
ure…

Social
activities

Physical
activities

Motorized
activities

Adventure
activities

Water craft
activities

Collecting
actitivies

Rest/relax/
hobbies

Park
impacts

Park
values

Park
problems

Wilkin F.F.R. 



Results - 30 

Table 6: Distribution of markers for park impacts and problems by park unit  
 

 

  Total 

Access 

poor 

Crowdi

ng or 

conflict 

w/ 

others 

Faciliti

es 

poor 

Geolo

gic/lan

dscap

e 

impact 

Habitat/

wildlife 

impact 

Heritage

/social 

impact 

Indigeno

us 

heritage 

value 

Informati

on poor 

Litter, 

vandalis

m, or 

noise 

Native 

vegetati

on 

impact 

Non-

indigeno

us 

heritage 

value 

Social/e

conomic 

value 

Water 

quality 

impact 

 

Wilkin F.F.R. 
Count 0 0 0 0 0 0 0 2 0 3 0 0 0 5 

%  0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.4% 0.0% 4.7% 0.0% 0.0% 0.0% 1.1% 

Tyrendarra Indigenous 

Protected Area 

Count 0 0 0 0 1 0 3 0 0 1 0 1 0 6 

% 0.0% 0.0% 0.0% 0.0% 2.4% 0.0% 4.4% 0.0% 0.0% 1.6% 0.0% 5.0% 0.0% 1.4% 

Tooloy-Lake Mundi W.R. 
Count 0 1 0 1 1 0 0 0 1 1 0 0 0 5 

%  0.0% 5.9% 0.0% 2.6% 2.4% 0.0% 0.0% 0.0% 2.8% 1.6% 0.0% 0.0% 0.0% 1.1% 

Nelson SS.R. 
Count 0 0 0 0 1 0 2 1 1 0 0 0 0 5 

%  0.0% 0.0% 0.0% 0.0% 2.4% 0.0% 2.9% 2.7% 2.8% 0.0% 0.0% 0.0% 0.0% 1.1% 

Nelson Bay Coastal Reserve 
Count 2 0 0 1 0 3 2 1 4 1 0 2 0 16 

%  4.7% 0.0% 0.0% 2.6% 0.0% 18.8% 2.9% 2.7% 11.1% 1.6% 0.0% 10.0% 0.0% 3.7% 

Narrawong Coastal Reserve 
Count 0 0 0 0 1 0 3 0 0 1 0 0 0 5 

%  0.0% 0.0% 0.0% 0.0% 2.4% 0.0% 4.4% 0.0% 0.0% 1.6% 0.0% 0.0% 0.0% 1.1% 

Mount Richmond National 

Park 

Count 0 1 0 0 0 0 1 1 0 4 0 1 0 8 

%  0.0% 5.9% 0.0% 0.0% 0.0% 0.0% 1.5% 2.7% 0.0% 6.2% 0.0% 5.0% 0.0% 1.8% 

Mount Napier State Park 
Count 3 0 3 2 2 0 0 4 0 3 0 0 0 17 

%  7.0% 0.0% 10.3% 5.1% 4.9% 0.0% 0.0% 10.8% 0.0% 4.7% 0.0% 0.0% 0.0% 3.9% 

Mount Eccles National Park 

Count 8 1 5 9 2 3 10 4 0 10 4 1 0 57 

%  18.6% 5.9% 17.2% 23.1% 4.9% 18.8% 14.7% 10.8% 0.0% 15.6% 26.7% 5.0% 0.0% 
13.1

% 
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Lower Glenelg National Park 

Count 7 5 7 10 8 5 8 10 9 11 5 7 2 94 

%  16.3% 29.4% 24.1% 25.6% 19.5% 31.2% 11.8% 27.0% 25.0% 17.2% 33.3% 35.0% 18.2% 
21.6

% 

Kurtonitj Indigenous 

Protected Area 

Count 0 0 0 0 2 0 2 0 0 1 0 0 0 5 

%  0.0% 0.0% 0.0% 0.0% 4.9% 0.0% 2.9% 0.0% 0.0% 1.6% 0.0% 0.0% 0.0% 1.1% 

Discovery Bay Marine 

National Park 

Count 4 3 4 2 2 0 6 3 2 3 0 0 3 32 

%  9.3% 17.6% 13.8% 5.1% 4.9% 0.0% 8.8% 8.1% 5.6% 4.7% 0.0% 0.0% 27.3% 7.3% 

Discovery Bay Coastal Park 

Count 10 4 4 2 13 3 20 7 7 8 4 4 4 90 

%  23.3% 23.5% 13.8% 5.1% 31.7% 18.8% 29.4% 18.9% 19.4% 12.5% 26.7% 20.0% 36.4% 
20.6

% 

Dergholm State Park 
Count 1 0 1 2 1 1 0 2 2 1 0 2 0 13 

%  2.3% 0.0% 3.4% 5.1% 2.4% 6.2% 0.0% 5.4% 5.6% 1.6% 0.0% 10.0% 0.0% 3.0% 

Cobboboonee National Park 
Count 0 0 1 1 1 0 3 1 1 3 0 2 0 13 

%  0.0% 0.0% 3.4% 2.6% 2.4% 0.0% 4.4% 2.7% 2.8% 4.7% 0.0% 10.0% 0.0% 3.0% 

Cape Nelson State Park 
Count 6 0 0 5 1 1 6 1 6 3 0 0 0 29 

%  14.0% 0.0% 0.0% 12.8% 2.4% 6.2% 8.8% 2.7% 16.7% 4.7% 0.0% 0.0% 0.0% 6.7% 

Bryan Swamp W.R 
Count 0 0 0 1 1 0 1 0 1 1 0 0 0 5 

%  0.0% 0.0% 0.0% 2.6% 2.4% 0.0% 1.5% 0.0% 2.8% 1.6% 0.0% 0.0% 0.0% 1.1% 

Total 

Count 43 17 29 39 41 16 68 37 36 64 15 20 11 436 

%  100.0% 
100.0

% 

100.0

% 

100.0

% 
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

100.0

% 
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 To better understand the overall similarity (dissimilarity) in mapped park 

attributes by park unit, Table 7 displays park units that shared the same dominant 

park attribute (+) and had a statistically significant rank correlation (+) between 

number of markers in the grouping categories.  Some park units had both the same 

dominant park attribute and a significant rank correlation (++). 

Table 7: Similar park units Similar park units based on same dominant 
experience and significant rank correlation (++)                                                                                              
Landscape 
Unit 

Bats 
Ridge 

W.R 

Bryan 
Swa
mp 

W.R 

Cape 
Nelso

n 
State 
Park 

Cobb
oboo
nee 

Fores
t Park 

Cobb
oboo
nee 

Natio
nal 

Park 

Derg
holm 
State 
Park 

Disco
very 
Bay 

Coast
al 

Park 

Disco
very 
Bay 

Marin
e 

Natio
nal 

Park 

Glen
elg 

River, 
Fulha

m 
SS.R. 

John
stone

s 
Cree
k F.R 

Kurto
nitj 

Indig
enou

s 
Prote
cted 
Area 

Lowe
r 

Glen
elg 

Natio
nal 

Park 

Moun
t 

Eccle
s 

Natio
nal 

Park 

Bats Ridge 
W.R 

 + + + + + +  + +  +  

Bryan 
Swamp W.R 

+  ++  ++ ++ + + + ++ + + ++ 

Cape 
Nelson 
State Park 

+ ++  + ++ ++ ++ ++ + ++  + ++ 

Cobboboon
ee Forest 
Park 

+  +  + +  +  +  ++  

Cobboboon
ee National 
Park 

+ ++ ++ +  ++ ++ +  ++  + ++ 

Dergholm 
State Park 

+ ++ ++ + ++  ++ ++ + ++  + ++ 

Discovery 
Bay Coastal 
Park 

+ + ++  ++ ++  ++  ++  + ++ 

Discovery 
Bay Marine 
National 
Park 

 + ++ + + ++ ++   +  + + 

Glenelg 
River, 
Fulham 
SS.R. 

+ + +   +    +  + + 

Johnstones 
Creek F.R 

+ ++ ++ + ++ ++ ++ + +  + + ++ 

Kurtonitj 
Indigenous 
Protected 
Area 

 +        +   + 

Lower 
Glenelg 
National 
Park 

+ + + ++ + + + + + +   + 

Mount 
Eccles 
National 
Park 

 ++ ++  ++ ++ ++ + + ++ + +  

Mount 
Napier State 
Park 

 + + +  + + +  +  + + 

Mount 
Richmond 
National 
Park 

+ ++ ++ + ++ ++ + + + ++ + + ++ 

Narrawong 
Coastal 
Reserve 

+ ++ ++  + ++ ++ +  ++  + ++ 

Narrawong 
F.R. 

+ + + + + + + + + + + + + 

Nelson Bay 
Coastal 

+  + ++ + + + +  +  ++ + 
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Reserve 

Nelson 
SS.R. 

++  + +    +    +  

Portland 
H46 B.R. 

+ + +   + +   + +   

Stokes 
River (5) 
SS.R. 

 +  +   +   + ++   

Tarragal 
E.A. 

 + +  + +    + ++ + + 

Tooloy-Lake 
Mundi W.R. 

+ ++ ++ + ++ ++ ++ ++ + ++ + + ++ 

Tyrendarra 
Indigenous 
Protected 
Area 

 ++ +  + + ++ +  ++ +  ++ 

Wilkin 
F.F.R. 

+ ++ ++ + ++ ++ ++ ++ + ++ + + ++ 

 
 
 

Landscap
e Unit 

Mou
nt 

Nap
ier 

Stat
e 

Par
k 

Mount 
Richm

ond 
Nation

al 
Park 

Narraw
ong 

Coasta
l 

Reserv
e 

Narraw
ong 
F.R. 

Nels
on 

Bay 
Coas

tal 
Rese

rve 

Nels
on 

SS.
R. 

Portl
and 
H46 
B.R. 

Stok
es 

Rive
r (5) 
SS.

R. 

Tarra
gal 

E.A. 

Tool
oy-

Lake 
Mun

di 
W.R. 

Tyrend
arra 

Indige
nous 

Protect
ed 

Area 

Wil
kin 
F.F.
R. 

Bats Ridge 
W.R   + + + + ++ +     +     
Bryan 
Swamp 
W.R + ++ ++ +     + + + ++ ++   
Cape 
Nelson 
State Park + ++ ++ + + + +   + ++ +   
Cobboboon
ee Forest 
Park + +   + ++ +   +   +     
Cobboboon
ee National 
Park   ++ + + +       + ++ +   
Dergholm 
State Park + ++ ++ + +   +   + ++ +   
Discovery 
Bay 
Coastal 
Park + + ++ + +   + +   ++ ++   
Discovery 
Bay Marine 
National 
Park + + + + + +       ++ +   
Glenelg 
River, 
Fulham 
SS.R.   +   +           +     
Johnstones 
Creek F.R + ++ ++ + +   + + + ++ ++   
Kurtonitj 
Indigenous 
Protected 
Area   +   +     + ++ ++ + +   
Lower 
Glenelg 
National 
Park + + + + ++ +     + +     
Mount 
Eccles 
National 
Park + ++ ++ + +       + ++ ++   
Mount 
Napier 
State Park   +   ++ +     + + +     
Mount 
Richmond +   ++ + +       + ++ +   
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National 
Park 
Narrawong 
Coastal 
Reserve   ++   + +   +     ++ +   
Narrawong 
F.R. ++ + +   + + + + + + +   
Nelson Bay 
Coastal 
Reserve + + + +   + +     + +   
Nelson 
SS.R.       + +         +     
Portland 
H46 B.R.     + + +     +   + +   
Stokes 
River (5) 
SS.R. +     +     +   ++ + +   
Tarragal 
E.A. + +   +       ++   + +   
Tooloy-
Lake Mundi 
W.R. + ++ ++ + + + + + +   ++   
Tyrendarra 
Indigenous 
Protected 
Area   + + + +   + + + ++     
Wilkin 
F.F.R. + ++ ++ + + + + + + ++     

 
 

Additional diagnostic metrics were generated for mapped attributes as shown 

in Table 8.  These metrics allow park units to be compared based on the number, 

frequency, density, and diversity of mapped experiences.  For example, Lower 

Glenelg NP had significantly more identified park attributes (P0 metric, n=668) than 

any other park (21% of all mapped attributes, P1 index). The frequency of mapped 

experience points in Lower Glenelg NP was more than 5 times the average 

frequency of mapped attributes in other park units (F index).  The highest density of 

mapped experiences was located in Nelson Reserve (D2 index) and the highest 

diversity of mapped experiences was located in Discovery Bay Coastal Park (D3 

index).  Stokes River Reserve had the lowest diversity of mapped experiences (D3 

index).  The D1 index quantifies the dominance relationship between the dominant 

mapped attribute within the park unit and the next most common mapped attribute. 

Wilkin Reserve had the greatest difference (D1 index = .63) between the most 

frequently mapped attribute (nature/culture appreciation) and the next most 

frequently mapped attribute (social activities). 
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Table 8: Diagnostic Indices of Experiences by Park. Bold/underlined indicates 
the largest value for the index.  

  Value Sum 
(Number) 

(P0) 

Value 
Sum 

Percent 
(P1)  

Dominant 
Value 

Value 
Domina

nce 
(D1)  

Value 
Freque
ncy (F) 

Index  

Value 
Density 

(D2)  

Value 
Diversity (D3) 

Index 

Landscape Unit Hectares       0.0 = 
Min, 1.0 
= Max 

1.0 = 
Mean  

Points 
per 

Hectare 

0.000 = Min 
1.000 = Max 

Bats Ridge W.R 132.5 21 0.65 Adventure 
activities 

0.167 0.163 0.06400 0.732 

Bryan Swamp W.R 64.5 23 0.71 Nature/culture 
appreciation 

0.444 0.178 0.14397 0.635 

Cape Nelson State 
Park 

96.3 212 6.58 Nature/culture 
appreciation 

0.317 1.645 0.88870 0.819 

Cobboboonee Forest 
Park 

10,831.7 33 1.02 Physical 
activities 

0.455 0.256 0.00123 0.765 

Cobboboonee 
National Park 

7,472.7 141 4.38 Nature/culture 
appreciation 

0.111 1.094 0.00762 0.852 

Dergholm State Park 4,509.1 163 5.06 Nature/culture 
appreciation 

0.286 1.265 0.01459 0.807 

Discovery Bay 
Coastal Park 

4,259.6 622 19.31 Nature/culture 
appreciation 

0.221 4.826 0.05895 0.899 

Discovery Bay Marine 
National Park 

1,117.1 204 6.33 Nature/culture 
appreciation 

0.130 1.583 0.07373 0.822 

Glenelg River, 
Fulham SS.R. 

379.5 23 0.71 Physical 
activities 

Park impacts 

0.250 0.178 0.02447 0.846 

Johnstones Creek 
F.R 

29.9 53 1.65 Nature/culture 
appreciation 

0.333 0.411 0.71622 0.623 

Kurtonitj Indigenous 
Protected Area 

142.5 15 0.47 Social 
activities 

0.400 0.116 0.04249 0.660 

Lower Glenelg 
National Park 

10,696.0 668 20.73 Physical 
activities 

0.072 5.183 0.02521 0.891 

Mount Eccles 
National Park 

3,417.0 337 10.46 Nature/culture 
appreciation 

0.151 2.615 0.03982 0.827 

Mount Napier State 
Park 

1,371.8 112 3.48 Nature/culture 
appreciation 

Social 
activities 

0.613 0.869 0.03296 0.778 

Mount Richmond 
National Park 

713.4 136 4.22 Nature/culture 
appreciation 

0.077 1.055 0.07697 0.759 

Narrawong Coastal 
Reserve 

88.4 70 2.17 Nature/culture 
appreciation 

0.278 0.543 0.31963 0.811 

Narrawong F.R. 613.6 42 1.30 Nature/culture 
appreciation 

Social 
activities 

0.462 0.326 0.02763 0.658 

Nelson Bay Coastal 
Reserve 

31.5 75 2.33 Physical 
activities 

0.519 0.582 0.96154 0.789 

Nelson SS.R. 4.4 117 3.63 Adventure 
activities 

0.160 0.908 10.63636 0.824 

Portland H46 B.R. 12.9 21 0.65 Nature/culture 
appreciation 
Adventure 
activities 

0.667 0.163 0.65625 0.760 

Stokes River SS.R. 54.9 14 0.44 Social 
activities 

0.500 0.109 0.10294 0.618 

Tarragal E.A. 56.9 14 0.44 Social 
activities 

0.250 0.109 0.09929 0.728 

Tooloy-Lake Mundi 
W.R. 

1,607.6 37 1.15 Nature/culture 
appreciation 

0.467 0.287 0.00929 0.638 

Tyrendarra 
Indigenous Protected 

Area 

111.0 20 0.62 Nature/culture 
appreciation 

0.500 0.155 0.07273 0.648 

Wilkin F.F.R. 1,368.2 49 1.52 Nature/culture 
appreciation 

0.632 0.380 0.01446 0.745 
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Total 49,183.1 3,222 100.0 Nature/culture 
appreciation 

8.460 25.000 15.11105 --- 
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5 Spatial Distribution of 

Experiences, Impacts, and 
Facilities  
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The spatial distribution of park experiences, perceived impacts, and facilities/services 

needs (47 variables) were mapped using ArcGIS software.  Because the data were 

collected as points, there are a variety of ways to display the point distributions.  For 

point distributions with a relatively small number of points, the best descriptive map is 

simply a plot of the points. In this report, we present simple, descriptive maps 

showing the spatial distribution of mapped attributes by the 12 grouped categories.  

Further information on the spatial analysis methods used is available in a number of 

our publications (including that presented as appendix 1) that are available on line at 

http://www.landscapevalues.org/. 
 

 

5.1 Distribution by Grouping Category  
 

 Figures 5 through 13 shows the distribution of mapped attributes hotspots in 

the SW Parks Region.    

 • The majority of mapped attributes are coastal and near-coastal, dominated 

by Lower Glenelg National Park and Discovery Bay Coastal Park.   

 • Nature/cultural appreciation experiences as well as social activities show 

significant non-coastal distribution 
 

http://www.landscapevalues.org/
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Figure 5: Map showing key camping locations 
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Figure 6: Map of important locations for nature/culture appreciation  
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Figure 7: Map of important locations for social activities 
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Figure 8: Map of important locations for physical activities 
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Figure 9: Map of important locations for motorized activities 
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Figure 10: Map of important locations for adventure activities 
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Figure 11: Map of important locations for watercraft activities 
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Figure 12: Map of important locations for collecting activities 
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Figure 13: Map of important locations for resting/relaxing/hobbies 
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Figure 14: Map of park impacts 
 



Spatial Distribution of Experiences, Impacts & Facilities- 49 

 

 

 

Figure 15: Map of park values 
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Figure 16: Map of Park Problems
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6 Overview of Respondents  
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6.1 Overview of Respondents 
 A total of 545 participants accessed the PPGIS website, resulting in 6111 

mapped points and 449 useable survey responses.   Following completion of the 

mapping activity, participants were asked 13 socio-demographic questions to help 

understand the characteristics of the study participants and to examine whether some of 

these characteristics might be related to the type of experiences and impacts identified 

in the study. They were also provided an opportunity to provide additional comments 

concerning the management of parks and reserves in the south west.  The results of 

these questions follow. 

6.2 Respondent Characteristics 

6.2.1 Knowledge of national and reserves in south west Victoria  

 

 Table 7 shows most often respondents considered their knowledge of the south 

west parks and reserves to be average.  Over three quarters (76.4%) of visitors 

participating have average or better knowledge (self-identified) of places in the study 

area.   
 
Table 9: Self-identified knowledge of parks and reserves in south west Victoria 
 
 Knowledge of parks and reserves in south west Victoria 
 Excellent Good Average Low Poor Total 
Count 44 125 174 81 25 449 
% 9.8% 27.8% 38.8% 18.0% 5.6% 100.0% 
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6.2.2  Knowledge of the natural environment   

 
Respondents were asked to rate their knowledge of the natural environment 

(e.g., plants, trees and wildlife).  Table 8 shows that about 86 percent of visitors 

participating had average or better knowledge (self-identified) of the natural 

environment.  
 
Table 10: Self-identified knowledge of natural environment 

 

 Knowledge of natural environment 
 Excellent Good Average Low Poor Total 
Count 42 183 161 42 8 449 
% 9.4% 40.8% 35.9% 9.4% 1.8% 100.0% 
 

6.2.3  Knowledge of culture and heritage 
Respondents were also asked to rate their general knowledge with respect to 

culture and heritage.  Table 9 shows most people perceived their knowledge to 

be good or average, with a total of 80% rating their knowledge as average or 

above.  .  
 
Table 11: Self-identified knowledge of culture and heritage 
 

 

 Knowledge of culture and heritage 
 Excellent Good Average Low Poor Total 
Count 34 163 173 67 12 449 
% 7.6% 36.3% 35.8.% 14.9% 2.7% 100.0% 
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6.2.4  Number of times visited and primary motivation 
Table 10 shows that the most popular parks in the region are: Mt Eccles NP, Lower 

Glenelg NP, Cape Nelson SP, and Cape Nelson Lighthouse Reserve. Most 

respondents reported visiting the sites once or twice in the past twelve months.  The 

highest average number of visits were for Discovery Bay CP (2.56), Crawford River RP 

(4.76) and other parks (4.15). It should be noted however that  the mean values for 

Crawford RP and other parks has a large standard deviation as a result of some visitors 

reporting very high numbers of visits per year (e.g., 365 for one respondent in the case 

of Crawford River.  The most popular motivation for visiting all parks was sightseeing. 

With the exception of Cobbobonee Forest Park where trails were the second key 

motivation, most people’s secondary motivation was socialising. Key other reasons for 

visiting parks included trails, activities and convenient access.     

Table 12:  Number of visits to SW parks  
 
 

Park 

Number 

who had 

Visited 

(percent 

of 

sample) 

Max 

number 

of visits 

in last 

12 

months 

Mean 

number 

of visits 

in past 

year 

SD Most frequent  

Reason for 

visit 

(frequency as 

percent) 

Second most 

frequent 

reason for 

visit 

(frequency 

as percent) 

Other key 

motivators 

accounting 

for greater 

than 9% 

(frequency 

as percent) 

Mt Eccles NP 156 

(28.6) 

50 2.18 5.45 Sightseeing 

(53.4%) 

Socialising 

(21.6%) 

Trail 

(9.3%) 

Lower Glenelg 

NP 

149 

(27.3) 

30 2.18 3.60 Sightseeing 

(38.4%) 

Socialising 

(20.4%) 

Access 

(9.5%) 

Vacationer 

9.0%) 

Mt Richmond NP 127 65 1.79 5.09 Sightseeing Socialising Passive 
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(23.3) (44.0%) (28.6%) (8.9%) 

Trail 

(8.9%) 

Cobbobonee NP 72 

(13.2) 

40 1.94 4.29 Sightseeing 

(44.1%) 

Socialising 

(19.6%) 

Trail 

(13.7%) 

Cape Nelson SP 120 

(26.7) 

55 2.13 5.07 Sightseeing 

(49.4%) 

Socialising 

(19.8%) 

Passive 

(8.1%) 

Dergolm SP 43 (9.6) 6 0.78 0.93 Sightseeing 

(42.4%) 

Socialising 

(18.2%) 

Trail 

(16.7%) 

Mt Napier SP 85(18.9) 25 1.15 2.24 Sightseeing 

(49.4%) 

Socialising 

(19.8%) 

Trail 

(12.2%) 

Passive 

(11.3%) 

Discovery Bay 

CP 

108 

(24.1) 

50 2.56 5.54 Sightseeing 

(39.5%) 

Socialising 

(17.7%) 

Activity 

(15.6%) 

Passive 

(10.9%) 

Cobbobonee FP 52 

(11.6) 

30 1.81 4.06 Sightseeing 

(38.5%) 

Trails 

(19.8%) 

Socialising 

(16.5%) 

Cape Nelson 

Lighthouse 

Reserve 

117 

(26.1) 

80 2.21 6.54 Sightseeing 

(55.4%) 

Socialising 

(19.6%) 

NA 

Discovery Bay 

Marine NP 

85 

(18.9) 

 

35 1.73 3.89 Sightseeing 

(43.3%) 

Socialising 

(21.3%) 

Activity 

(10.2%) 

Crawford River 

RP 

46 

(10.2) 

365 4.76 36.7

9 

Sightseeing 

(33.3%) 

Socialising 

(23.2%) 

Activity 

(17.4%) 
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Passive 

(13.0%) 

 

Other Parks 

38 (8.5) 100 4.15 13.5

9 

Sightseeing 

(41.9%) 

Socialising 

(18.6%) 

Access 

(14.0%) 

 

 

6.2.5  Motivation for visits 
Participants were asked to indicate their most common reason for visiting a national or 

state park. Results shown in Table 11 suggests sightseeing is by far the most common 

motivation for visiting parks, accounting for almost half of responses.  Socialising was 

also an important primary motivator. 
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Table 13:  Primary motivation for park visits 
 

    Primary motivation for visiting parks 
 

Sightsee, tour 
& appreciate 
nature &/or 

culture 

Socialisewith 
family &/or 

friends 
Engage in trail-
based activity 

Relax, rest, 
engage in low 
energy 
activities 

Engage in high 
energy or 
adventure 
activities 

Engage in 
variety of parks 
activities/conve

nient/easy 
access 

Spend 
weekend/ 
substantial 

time in parks 
(eg. camping) Total 

Count 209 83 38 40 18 19 20 445 
% 48.9% 19.4% 8.9%% 9.4% 4.2% 4.4% 4.7% 100.0% 
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6.2.6  Frequency of visits to SW parks 
Participants were asked to indicate how many times they visited all national and state 

parks in the south west region during the last twelve months.  Table 12 shows that one 

fifth of respondents visited parks once per year.  A total of 40% visited parks at least 

four times of year. Of particular note, a quarter of respondents (25.8%) reported visiting 

parks in the south west planning region at least eleven times during the last twelve 

months.   

Table 14:  Frequency of visits to SW parks during the previous 12 months 
  
Number of visits Count Percent 
Less than once per year 24 5.6 
Once per year 94 21.8 
Twice per year 80 18.6 
Three times per year 60 13.4 
Four times per year 34 7.9 
5 – 10 times per year 28 6.5 
11 -20 times per year 62 14.4 
21 – 50 times per year 31 7.2 
>50 times per year 18 4.2 
Total 431 100 
 

6.2.7 Gender of study participants 
 
 About 60 percent of respondents were male and 40 percent female.  This is 

almost identical to the PPGIS study in the Alpine parks. The higher percentages of male 

respondents compared to many park surveys may be related to the technology  used in 

the survey design.   See Table 13. 
 
Table 15:  Gender of study participants by sampling group  
 
 Gender 
 Female Male Total 
Count 178 262 449 
% within Sampling 
Group 40.5% 59.5% 100.0% 
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6.2.8 Age of study participants 
 
Table presents the frequency of age ranges of respondents in the study.  It shows the 

respondents in this study were dominated by people 35 years and under (50.1%). The 

average age of study participants was 37.6 years (SD=13.14). The oldest participant 

was 73 years. 
 
Table 16:  Average  age of respondents  
 
 
 Frequency Valid Percent 

 
Age Categories 

18 – 20 years 31 7.2 
21  - 25 years 65 15.1 
26 – 35 years 120 27.8 
36 – 45 years 82 19.0 
46 – 55 years 78 18.1 
56 – 65 years 52 12.1 
>65 years 3 .7 
Total 431 100.0 

 

 

 

6.2.9   Lifecycle category. 
 
More than one fifth of respondents were young singles.  Interestingly only 37.8% 

identified themselves as a family group (Table 15).    

 
Table 17:  Breakdown of sample by lifecycle category (n=449) 
 
Lifestyle category Count Percent 
Young single 99 22.7 
Mature single 40 9.2 
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Young couple/no children 67 15.3 
Older couple/no children at home 66 15.1 
Young family (youngest child <6 years) 69 15.8 
Middle family  (children 6 -15 years) 51 11.7 
Mature family 45 10.3 
 

6.2.10 Level of formal education of study participants 
 
 Table 16 shows the clear majority of respondents had completed a tertiary 

education.   

Table 18: Self-identified highest level of formal education 
 
 
 Primary/some 

secondary 
Completed 

Secondary school 
Completed tertiary 

education  
Total 

Count 35 120 271 449 
%  8.2% 28.1% 63.6% 100 

6.2.11 Employment classification of study participants 
Table 17 shows that almost one fifth of respondents were currently unemployed.  The 

next largest categories included other services (12.7%); health care and social 

assistance(9.9%); and professional, scientific and technical services (9.7%).    
 
 
Table 19: Employment category of respondents. 
  Count Percent 
Employ-
ment 
category 

Accommodation and Food Services 6 1.4 
Administrative and support services 20 4.6 
Agriculture, Forestry, and Fishing 20 4.6 
Arts and recreation services 4 0.9 
Construction 24 5.5 
Education and training 22 5.1 
Electricity, Gas, Water, and Waste Services 6 1.4 
Financial and insurance services 16 3.7 
Health care and social assistance 43 9.9 
Information media and telecommunications 17 3.9 
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Mining 2 0.5 
Not currently employed 80 18.5 
Other services 55 12.7 
Professional, scientific, and technical services 42 9.7 
Public Administration and safety 14 3.2 
Rental, hiring, and real estate services 1 0.2 
Retail trade 37 8.5 
Transport, Postal and Warehousing 14 3.2 
Wholesale trade 10 2.3 
Total 433 100 
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6.2.12  Household income of study participants 
 

Respondents in this study were dominated by people with incomes below the 

national average.  The September 2012 average salary reported for Victorians 

(http://www.payscale.com/research/AU/Country=Australia/Salary#by_State) 

Was $59,961.  Table 18 shows a total of 46.7% of respondents fell below this 

average, perhaps  not surprisingly considering 18.5% reported being currently 

unemployed.  . 
 
Table 20:Household income of respondents 
  Count Percent 
Income 
categories 

$20,000 or less 61 13.8 
$20,001-$40,000 64 14.5 
$40,001-$60,000 81 18.4 
$60,001-$80,000 78 17.7 
$80,001-$100,000 62 14.1 
$100,001-120,000 32 7.3 
$120,001-140,000 21 4.8 
$140,001-160,000 18 4.1 
$160,001-180,000 11 2.5 
$180,001 or more 13 2.9 
Total 441 100 
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6.2.13 Further comments provided by participants 
 
 

A total of 130 additional comments were provided by participants.  Many of these (30%) 

were simply general positive remarks.   

 

Love the parks, always something new to see or do. 
Thanks. 
 
 

The next largest group of comments (17%) related to concerns people had with park 

management,. Many of these related to a lack of funding for maintenance and staff 

resources. 

 

More money is needed for better access and road 
maintenance, better facilities and deterring 
vandalism … 
 

A further large group of comments (15%)  were related to general praise of the 

management of the parks.   

I think our parks are among the best maintained in 
Australia. 
 

Facility management comprised another significant group of comments. Many of these 

comments pertained to clean toilets. 

 

The next largest group of comments related to promotion of the parks.   
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More advertising to alert the public of what is 
available to see and do. Appreciation of nature 
begins with knowledge. 
 

There were also related to the provision of specific activities or services for those 

activities, fire and vegetation management and only two comments relating to fees.   

Also of note, there were twelve comments relating to the survey and these were 

generally very positive. 

 

6.2.14 Relationship(s) between park visitor “type” and the 
attributes mapped in PPGIS 

 One of the objectives of this study was to explore whether a typology of visitors 

to national parks developed by Parks Victoria (Zanon, n.d.) might be related to the types 

of experiences and activities mapped by participants in the PPGIS. The typology 

describes seven categories of park visitors: nature admirers, urban socials, trail users, 

passive users, activity centrics, access made easy, and country vacationers.  The 

typology was operationalized in the survey as a single survey question which asked 

participants to “describe your most common reason for visiting a national or state park 

in general” and was followed by the definitions for the seven park visitor types.  To 

analyze the data, we ran analysis of variance to determine whether the average number 

of attributes mapped differed by park user type.   The pairwise differences (Tukey’s post 

hoc, p < 0.05) in the number of attributes placed by the different park user types appear 

in Table 19 below.  Trail users tended to map more physical marker activities, activity-

centric users mapped more motorized activities, convenient access users mapped more 

resting/relaxing and park impact markers, and activity centric users mapped more park 
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problem attributes.   The mean numbers of marker types by visitor type are plotted and 

displayed in Figure 17. 

Table 21: Differences in mapped attributes by general park visitor type 
 
 
Mapped attribute categories Visitor Type 1 Visitor Type 2 

Physical activities Trail (+) Passive 
 Trail (+) Sightsee 
 Trail (+) Socialize 
 Access (+) Socialize 

Motorized activities Activity (+) Access 
 Activity (+) Passive 
 Activity (+) Sightsee 
 Activity (+) Trail 
 Activity (+) Vacationer 

Rest/relax/hobby activities Access (+) Passive 
 Access (+) Sightsee 
 Access (+) Socialize 

Park impacts Access (+) Activity 
 Access (+) Passive 
 Access (+) Sightsee 
 Access (+) Socialize 
 Access (+) Trail 
 Access (+) Vacationer 

Park problems Activity (+) Passive 
 Activity (+) Sightsee 
 Activity (+) Socialize 
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Figure 17: Mean marker counts by visitor type 
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6.1 Conclusions & Recommendations 
 This study was the second regional PPGIS study commissioned by Park Victoria.  

The first study was completed for the Alpine region.  The two new components in this 

study were the use of a Google® maps web interface and the use of a commercial 

internet panel for sampling.  The web interface was a clear improvement over the 

previous Adobe Flash® implementation, although some interface changes (enforced 

map scale, study area boundary) needed to be implemented during data collection to 

improve the quality of the mapped data. The use of a commercial internet panel for 

sampling park visitors was sub-optimal.  Although the method was able to achieve more 

than 300 responses, data quality was less than ideal owing to participant mapping 

effort.  Many participants appeared to “satisfice” (do the minimal) in the mapping 

process by placing fewer markers than observed in previous PPGIS studies.   Also, 

participants did not use many of the advanced features of the web interface such as the 

ability to zoom in to place markers and to dynamically switch between Google Maps and 

Earth (3D) mode. 

 One of the objectives of this study was to understand visitor experiences at a 

regional scale and to identify distinctive park unit profiles based on visitor use at a 

regional scale.  It was hoped that participant mapping of park activities could validate 

existing, or suggest new visitor segmentation typologies that could be linked to 

distinctive types of park units.  However, participant mapping effort did not yield 

sufficient markers to be able to validate a visitor typology based on individual park units.  

With few exceptions, nature and culture appreciation activities, and physical and social 

activities were the dominant mapped experiences in most park units. 

 There were relatively few markers placed (about 10% of the total) that identified 

specific park unit impacts or problems that could warrant managerial attention.   This 

result could be interpreted as general, overall satisfaction with parks in the region.  

Alternatively, the web interface contained 47 different attributes that could be mapped 

by participants and the impact and problem markers appeared in the last “panel” of the 
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interface.  These markers may not have received the participant attention they may 

have otherwise received with fewer markers.   

 There are several areas where future implementation of a PPPGIS project with 

similar goals could be improved. 

 Sampling:  The use of a commercial internet panel for sampling park visitors 

was sub-optimal.  For future participatory studies, we would suggest a sampling 

strategy that used a combination of regional household sampling and visitor contact in 

various park units.   

While recruitment of visitors remains challenging, the overview of respondents 

presented in chapter 6, highlights a broad diversity of respondents.  Visitors over the 

age of 65 were the only group that could be arguably under-represented. There was 

diversity among the sample based on education, employment, income and gender. 

 PPGIS interface:  Future implementation should ensure that a minimum map 

scale is enforced.  We would also suggest reducing the number of markers available 

through consolidation, and provide stronger participant guidance on mapping effort (e.g. 

suggest the mapping of a minimum  of 20 markers). The PPGIS Google interface has 

been ported to work on tablet devices such as the iPad® and this capability will be 

important in future PPGIS implementations, allowing for the potential of convenient field 

sampling where internet access is available. 

 We also suggest robust piloting of similar future PPGIS projects. The scale 

involved does necessarily involve  more work on behalf of the respondent compared to 

if we were working with one park as they need to zoom in numerous Google Zoom 

levels before they are at an appropriate scale to map, and then need to re-work through 

this process when they are navigating to other parks.  While this seems unavoidable for 

landscape based planning, we need to look at other ways we can make the process 

simpler to compensate for the time consuming navigation issue.  It is likely that four tabs 

of attributes was too much for respondents.  The time taken to map attributes on each 

tab diminished from left to right.  If we assume the average concentration span for 

mapping is a relatively fixed figure, we are diluting mapping effort per attribute when we 

increase the number of attributes beyond a certain point.  Similarly, the sequence 

matters.  Those attributes which are easy to map should be in the first tab to gain buy in 
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from the respondent, however, if we leave attributes that might be more significant to 

management, and are cognitively more challenging until last, we run a risk of not 

collecting enough information on those issues that matter most to managers.  Pilot 

testing using protocol analysis “talk-alouds” could help to determine how long people 

are prepared to engage in the mapping exercise and how cognitively challenging certain 

items are.  There needs to be a balanced struck between the number of attributes and 

the cognitive complexity of the mapping task. 

 Visitor segmentation: If visitor segmentation based on visitor activities and 

experiences remains a key research question, a better study design would be to limit 

the number of park units in the PPGIS study area to generate higher mapping intensity 

per park unit. In this study, trail users tended to map more physical marker activities, 

activity-centric users mapped more motorized activities, convenient access users 

mapped more resting/relaxing and park impact markers, and activity centric users 

mapped more park problem attributes. 

 Perceived impacts and experiences: Figures 4 -16 provide an overview  of the 

experiences and impacts in the various parks and reserves.  The radar charts in 

particular highlight the importance of natural and cultural appreciation among all the 

parks.  Social and physical activities are also almost universally important to visitors in 

the south west.  Camping is very important at a number of parks (eg. Tarragal, Wilkin, 

Bryan Swamp, Dergolm, Johnstones Creek and Lower Glenegl).  Adventure activity is 

very important at specific parks (eg. Bats Rigde W.R., Narrawong Coastal Reserve and 

Nelson .SSR).    Rest and relaxation was particularly important at some parks (eg. Bats 

Ridge), while park values mapped very highly at others (e.g., Tyrendarra IPA).  In terms 

of impacts, results suggest, Glenelg River, Kurtonitj IPA, and Bryan Swamp warrant 

some attention from the planning team. Positive news for the planning team which was 

reflected both in the written comments and the mapping exercise is that respondents 

appeared not to identify the parks as having a lot of problems.  The data would suggest 

the parks with the greatest number of problems are Mt Napier State Park, Tarragal E.A., 

Cobbobonee Forest Park, Mt. Eccles National Park, and Discovery Bay Marine National 

Park.  
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 It is hoped this data provides valuable input into the South West Management 

Plan.  It is expected that as Parks Victoria continues to underpin its management plans 

with sound science and invest in innovative technologies to engage the public, the real 

success will be seen on the ground as strong management plans supported by tourists, 

locals and Indigenous communities protect these valuable resources.   

 

‘‘Ngootyoong Gunditj, Ngootyoong Mara” 

Healthy Country, Healthy People 
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Evaluation of an online panel for Public Participation Geographic Information Systems (PPGIS) 

surveys 
 

Abstract 
 

With declining survey response rates across all modes, online panels may be attractive for 

conducting public participation geographic information systems (PPGIS) research.  In PPGIS surveys, 

participants identify spatial attributes on a map as well as answer text-based questions. This study 

evaluates the use of an online panel for PPGIS surveys as an alternative to random household sampling, 

on-site survey recruitment, or self-selected (river) sampling, using several criteria of data quality: 

participation rate, mapping effort, and data usability.  PPGIS responses from panelists indicate less 

mapping effort due to respondent “satisficing” resulting in lower quality PPGIS data than obtained through 

other sampling strategies. We discuss the implications for future PPGIS survey research.   

 
 
 
Keywords:  public participation GIS; PPGIS; online panel; survey quality; response rates  
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Introduction 
 
 Online panels are increasingly being used in market, social, psychological, and  

medical research (Callegaro & DiSogra, 2007). With declines in survey response rate across all modes of 

delivery (Curtin, Presser, & Singer, 2005; de Leeuw & de Heer 2002; Hansen 2006) online panels may 

appear an attractive option for conducting public participation geographic information systems (PPGIS) 

surveys despite limitations compared to probability sampling methods (see Baker et al., 2010).  This 

research evaluates the use of an online, opt-in panel (Couper, 2000) for conducting PPGIS surveys as an 

alternative to random household sampling, on-site survey recruitment, or self-selected (river) sampling.  

We evaluate the use of the online panel against several criteria of survey data quality: participation rate, 

mapping effort, and usability of survey responses.  We discuss the implications of the results for future 

PPGIS survey research.   

Public participation geographic information systems (PPGIS) is a general set of methods for 

collecting local knowledge of places to inform land use planning processes.  In PPGIS surveys, 

participants identify spatial locations on a map, either hardcopy or digital, using stickers, markers, or 

digital annotations. Typically they then respond to a set of survey questions that allow the investigator to 

examine correlations between these responses and the placement of their markers.  PPGIS surveys are 

adaptable to a variety of social survey contexts where measuring perceptions of place is an important 

research objective. PPGIS applications have ranged from community and neighborhood planning to 

environmental and natural resource management (see Brown, 2005; Dunn, 2007; Sieber, 2006; and 

Sawicki & Peterman, 2002, for reviews of PPGIS applications and methods). 

 

 

PPGIS survey recruitment has been most frequently implemented through random household 

selection and mail invitation, but researchers are increasingly looking at alternative means of participant 

recruitment through websites and blogs, local media advertising, or commercial email lists. Internet-based 

PPGIS surveys, in contrast to mail-based PPGIS methods, usually provide an option for self-selection or 

river sampling of a “volunteer” public because it costs no more to implement and is easy to track multiple 

survey participant groups to a website using access codes. 
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PPGIS surveys have been implemented using different modalities including self-administered 

mail and internet surveys, or in-person group administration. Response rates for mail-based household 

PPGIS surveys have ranged from 18 to 47 percent while internet-based random household surveys 

averaged 13 percent across five studies (Pocewicz et al, in press).  The first mixed-mode PPGIS survey 

(mail with paper maps and internet with digital maps)  was completed in 2010 with reported 17 and 7 

percent response rates for paper-based and internet-based PPGIS respectively (Pocewizc et al., 2010).  

This result is  consistent with studies suggesting that in populations with access to the internet, response 

rates for Web surveys may not match those of other survey methods (Cook, Heath, & Thompson, 2000; 

Couper, 2000).   

Internet-based PPGIS surveys offer significant technological advantages over paper-based 

surveys with the most important being access to multiple map scales, customizable cartography and base 

map features, and elimination of the need to digitize responses thus reducing spatial error.  However, the 

technological benefits of digital PPGIS surveys may be offset by the inability of researchers to achieve 

higher response rates in a variety of research settings.  

 The use of online panels may be an attractive option for PPGIS surveys because recruitment and 

participation are combined in a single modality (participation is achieved through a click on a survey link 

sent in an email message) while the mapping part of the survey can utilize the mapping features of 

familiar internet-based applications such as Google® Maps or Earth.  This research evaluated the use of 

an online panel for a PPGIS survey implemented for the purpose of regional conservation planning by 

Parks Victoria, an Australian agency responsible for national park planning and management.  The 

results are compared to other similar PPGIS surveys. 

 

PPGIS Survey Evaluation Criteria 

 To evaluate response quality in PPGIS survey research, we introduce two new metrics—mapping 

effort and data usability—to augment existing survey response metrics for public opinion research.  

Mapping effort is defined as the exertion of physical and mental power to complete the PPGIS mapping 

activity.  It is hypothesized to be related to measurement error and thus data quality, i.e., less mapping 

effort is associated with lower spatial data quality.  Because many PPGIS variables (e.g., recreation 
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experiences) can apply to a wide range of landscapes, PPGIS surveys often lack a direct measure of 

spatial error.  In the absence of specific evidence indicating that a marker was placed in error, there is a 

presumption of PPGIS marker placement validity. 

 Mapping effort in PPGIS surveys may be indicative of participant “satisficing” or suboptimal 

responses and lower PPGIS data quality.  According to satisficing theory, respondents with lower 

motivation are likely to engage in a suboptimal response strategy (satisficing) rather than optimizing 

(Krosnick 1991; Kaminska, McCutcheon, & Billiet, 2010).  The sampling groups examined in this PPGIS 

study—an opt-in panel and self-selected public—represent prima fascia different types and levels of 

motivation.  Online panelists routinely complete online surveys for extrinsic rewards.  Panelist interest and 

connection with the survey subject content is coincidental.   In contrast, participation by a self-selected 

public requires some pre-existing interest in the survey content to provide sufficient motivation to visit the 

PPGIS website and participate without any prospect of reward; the motivation is primarily intrinsic. 

PPGIS data usability is defined as the proportion of total PPGIS markers placed that are 

appropriate to the purpose of the PPGIS survey and is an indirect, but operational indicator of PPGIS 

measurement error.  Usability can be defined with a range of criteria such as marker location, map scale 

at time of marker placement, or other survey-specific criteria.  PPGIS surveys usually have a designated 

study area where markers are intended to be placed.   Markers placed outside the study, while 

presumptively valid for the attribute being identified, are not usable for the stated purpose of the survey.  

In this survey, we operationalized data usability as markers placed within the study area prior to the 

implementation of map controls that limited where markers could be placed by participants. 

 
 

Methods 
 

Survey content 
 

A PPGIS survey website was developed and implemented using a combined Google® Maps and 

Earth application interface (see http://www.landscapemap2.org/swparks3 ).  The website had the 

following features: (1) an initial screen where a survey access code could be entered and validated, 

followed by (2) an informed consent screen, followed by (3) a Google Maps screen with an open window 

http://www.landscapemap2.org/swparks3
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containing instructions for placing markers and completing the survey, followed by (4) a screen with 

standard text-based survey items to identify respondent characteristics. 

The mapping application contained a panel on the left of the screen with 47 markers representing 

different park experiences, values, perceived impacts, and preferences for park facilities.  Participants 

were instructed to drag and drop the markers onto a map where these attributes were located.  There 

was no limit on the number of markers that could be placed. Thus, the mapping activity with multiple 

markers is conceptually similar to a multi-response survey item where a participant can check “all that 

apply”. Standard Google Maps navigational tools were available to pan and zoom the map to different 

locations to place the markers.  In the initial launch of the application, no minimum map scale (Google 

Maps zoom level) for placing markers was established under the assumption that respondents would 

navigate to the appropriate zoom level to gain enough map resolution to place the marker.   

 
Sampling and recruitment 
  
 Parks Victoria contracted with Newspoll Market Research® and Lightspeed Research Australia®, 

to administer survey recruitment using a national, opt-in survey panel.  The Australian panel contains over 

135,000 members that earn points redeemable for prizes by completing surveys online. 

 Potential panelists for the PPGIS survey were identified as individuals living in regional Victoria or 

in Melbourne, the state’s largest city.  In October, 2010, 2,815 individuals were sampled with replacement 

from a list of individuals meeting self-reported geographic criteria from panel enrolment.  Eligible panelists 

were sent an email announcing the availability of a new survey and inviting participation.  Interested 

panelists were directed to an online survey to screen panelists using two selection criteria:  (1) residence 

in regional Victoria or Melbourne, (2) visitation to one of nine specific state or national parks in the study 

region within the last 12 months.  Panelists satisfying the screening criteria were provided a link to the 

PPGIS survey website with an automated access code.  The online panel yielded 304 complete 

responses that included one or more mapped attributes and completion of the survey questions following 

the mapping activity. 

 Visual inspection of the online panel map markers indicated data quality concerns such as 

markers placed outside the study area, some markers placed in counter-intuitive geographic locations, 

and a general lack of precision in marker placement.  Mapping effort appeared less than reported in other 
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PPGIS surveys.   As a result, a decision was made to modify the PPGIS website to implement two spatial 

data quality controls.  The application was modified to disallow markers placed outside the study region 

and a map control was implemented that would not allow marker placement until the map was zoomed to 

a scale that achieved minimum acceptable map resolution.   

Four months from initial survey completion, the same panelists were invited to complete the same 

PPGIS survey again.  Approximately 200 first round respondents accepted the invitation to repeat the 

survey.  Following a similar screening process, 63 resampled individuals completed the survey a second 

time. We assume the significant drop in the number eligible participants was a result of the intervening 

four month period that included the popular Easter period, in which potential participants became 

ineligible by virtue of not visiting a park within the 12 month screening window.  Twenty three additional 

completions were gained via requesting new participants from the panel. 

 
 
 
 
Data analysis 
 

Participation rates.   We calculated the participation rate for the opt-in panel as “the number of 

respondents who have provided a usable response divided by the total number of initial personal 

invitations requesting participation” (AAPOR 2011).  We also calculated the proportion of eligible panelists 

that were screened out and the screening participation rate, defined as the proportion of screened eligible 

individuals that fully or partially completed the PPGIS survey.  The panel dropout rate was defined and 

calculated as eligible panelists that accessed the PPGIS website, but failed to place any markers or 

answer any survey questions. 

Mapping effort. We assessed mapping effort by examining three indicators:  the total number of 

markers placed in the survey process, the total elapsed clock time placing the markers, and the mean 

elapsed time in placing a marker.  These measurements are compared to other PPGIS surveys 

completed with random household sampling, on-site recruitment, or self-selected public sampling.  We 

also compared navigational diligence between panelists and the self-selected public by examining the 

zoom level at which markers were placed in the first round prior to the implementation of a minimum 
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zoom level control.  Markers placed at high zoom levels indicate greater navigation effort in marker 

placement.  

Usability of PPGIS survey responses.  We assessed the usability of the mapped PPGIS data by 

calculating the percentage of total markers placed inside the study area for both the online panel and self-

selected public prior to the implementation of map controls. 

Participant characteristics.  We compared online panelists with the self-selected public on the 

variables of age, level of formal education, income, general reason for visiting parks, and self-reported 

knowledge of parks in the region. To test for differences in characteristics, we applied chi-squares tests 

for proportional data and t-tests for continuous data (α=0.05). 

 
Results 

 

 The participation rate for eligible individuals in the online panel was 12 percent for the first round 

of invitations and 4 percent for the second round.  These overall participation rates appear low because 

85 and 87 percent of the geographically eligible panelists were screened out for not visiting one of the 

region’s parks in the last 12 months.  For those individuals that passed the screening questions, the 

participation rates were 77 and 31 percent respectively for the two rounds.  About 41 percent of 

resampled panelists were screened out in the second round, presumptively because about four months 

had elapsed between rounds and the 12 month park visit requirement was no longer applicable.  The 

screening participation rate was lower for resampled participants (54%) in the second round. 

 The dropout rate, defined as the proportion that passed screening, accessed the PPGIS survey 

website, but failed to map any attributes or answer any survey questions, was 21 percent for the first 

round of invitations, 46 percent for the resampled panelists, and 69 percent for new invitees in the second 

round. 

 The PPGIS mapping effort results are presented in Table 1 and plotted in Figure 1.  The mean 

number of PPGIS markers placed and the time spent mapping by the online panelists were significantly 

less than other reported PPGIS surveys and all other sampling groups.  Round one panelists placed a 

mean of 10 markers with an average mapping time of just over two minutes.  The resampled panelists in 

round two put even less effort into their responses, averaging eight markers and less than two minutes 
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mapping time.  This online panel mapping effort was considerably less than the self-selected public 

sample within the same study (11 markers, 5 minutes) and other sampling groups in recent internet 

PPGIS surveys.  For example, random household sample mapping effort in three recent PPGIS surveys 

ranged from a mean of 15 markers (11:03) to a high of 34 markers (15:18).  Beverly et al. (2008) reported 

a mean of 26 markers (9:15) and Pocewicz et al. (2010) reported 18 markers (9:00) with random 

household samples in Canada and the U.S. respectively.  Mapping effort from participants recruited on-

site for PPGIS surveys was also significantly greater than online panelists, and ranged from a mean of 12 

to 14 markers and mean mapping time from 6:51 to 10:35. 

 Finally, we examined the usability of the PPGIS mapped responses using a simple measure of 

the percent of attributes placed within the study area as directed in the survey instructions.  In the first 

round of panel invitations before map controls were implemented to restrict marker placement, 36 percent 

of the markers were placed outside the study area by online panelists.  By contrast, the number of 

markers placed outside the study area by the self-selected public sample was 13 percent. 

 An additional PPGIS map control was implemented in the second round of panel invitations that 

required navigation to a minimum map scale (Google Maps zoom level) before a marker could be placed.  

This minimum zoom control had the consequence of reducing the number of map markers placed.  The 

same panelists placed significantly fewer markers in the second round, with the average number of 

markers dropping from 14 to 8 (t=2.12, p ≤ 0.05).  About 48 percent of panelists placed fewer markers in 

the second round while about 40 percent placed more markers. 
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Table 1: PPGIS survey “mapping effort” of online panel compared to other PPGIS sampling and recruitment methods. 
 
PPGIS Survey Participant Group Range of 

markers 
placed 

Mean number 
of markers per 
participant 

Mean total 
mapping 
time (mm:ss) 

Total mapping 
time std. 
deviation 
(mm:ss) 

Mean time 
per 
marker 
(mm:ss) 

SW Parks (Victoria) 2011       
 Online panel (Round 1 

rounds) (n=333) 
1 – 118 10.1 2:12 3:56 00:12 

 Online panel resample 
(n=63) 

1 – 50 8.0 1:57 3.52 00:11 

 Online panel (Rounds 1 
and 2) (n=359) 

1 – 57 8.8 2:02 3:48 00:11 

 Self-selected public 
(n=41) 

1 – 103 11.1 5:02 15:53 00:15 

Alpine Region (Victoria) 2009 
Source: Brown and Weber, 2011 

      

 On-site visitors 
(n=253) 

1 – 70  14.0 6:51 11:51 00:27 

Kangaroo Island (South Australia) 
2010 
Source: Brown and Weber, in review 

      

 Random sampled 
households (n=104) 

1 – 195 33.8 15:18 14:43 00:37 

Southland Region (New Zealand) 
2011 
Source: NZ Department of Conservation 
Report 

      

 Random sampled 
households (n=21) 

1 – 111 15.4 11:03 18:29 00:40 

 On site visitors (n=67) 1 – 80 11.8 10:10 12:55 00:50 
 Self-selected 

public(n=182) 
1 – 379 20.2 16:01 23:28 00:50 

Otago Region 
(New Zealand) 2011 
Source: Unpublished data 

      

 Random sampled 
households (n=60) 

1 – 187 21.6 14:38 19:38 00:49 

 Self-selected public 
(n=357) 

1 – 320 22.4 13:59 35.75 01:03 

 On site visitors (n=10) 2 – 42 14.4 10:35 8:56 00:25 
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Figure 1.  PPGIS survey mapping effort across multiple studies and sampling groups. 
 

 
 

  

There were no statistically significant differences in age between the panelists and self-

selected public (t-test, p > 0.05), and no statistically significant associations between level of 

formal education, general reason for visiting parks, or self-reported knowledge of parks in the 

region (chi-square tests, p > .05).  The online panel reported somewhat lower income levels 

than the volunteer public (47.9% of panelists reported income of 60 K or less compared to 26% 

of self-selected public).  The only difference between panelists and self-selected public 

potentially related to mapping effort was the number of times the participant had visited national 

parks in the region in the previous year.  Panelists averaged five visits compared to a mean of 

eight for self-selected participants.  However, there was no significant correlation (p > 0.05) 

between the number of times visited last year and total number of markers placed. 
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Discussion 
 
         PPGIS surveys are a relatively new specialization with the first internet-based survey 

being completed in 2006 (Beverly et al., 2008).  The emergence of this new type of survey that 

places higher cognitive demands on participants comes at a time when general survey 

response rates are in decline.  With the upper end of internet-based household PPGIS surveys 

response rates near 20 percent, and recent studies reporting even lower response rates 

(Brown, Montag, & Lyon, in press, Pocewicz et al., in process), it is inevitable that survey 

sponsors would trial alternatives such as online panels to increase PPGIS participation. As a 

recent AAPOR task force concluded, “increasing nonresponse in traditional methods, rising 

costs and shrinking budgets, dramatic increases in internet penetration, the opportunities in 

questionnaire design on the Web, and the lower cost and shorter cycle times of online 

surveys—continue to increase pressure on all segments of the survey industry to adopt online 

research methods” (Baker et al., 2010). 

 While online mapping technology offers clear advantages over mail-based PPGIS 

surveys, but lower response rates and mapping effort, sampling approaches and PPGIS 

designs that increase participation rates and mapping effort will be essential to advance PPGIS 

survey methods.  

PPGIS responses from online panelists indicate less mapping effort resulting in lower 

quality PPGIS data than obtained with random household sampling, on-site site sampling, or 

self-selected public sampling. We attribute this outcome to panelist satisficing due to lower 

motivation levels.  The cognitive demands of the PPGIS mapping activity may amplify the 

satisficing effect.  A repeat of the PPGIS survey with the same panelists to improve mapping 

results had the opposite effect; there was less mapping effort with a higher refusal rate and 

fewer overall markers placed suggesting lower motivation. A potentially confounding variable—

level of familiarity with the study region—was also examined.  Other PPGIS surveys have 

reported that familiarity with the study area positively influences mapping effort (Brown & Reed, 

2009) but there was no significant difference in self-reported familiarity between online panelists 

and the self-selected sample.  Further, there was no observed relationship between the number 

of park visits and total number of markers placed.  
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 Because nonprobability samples are generally less accurate than probability samples, 

there should be compelling evidence that online panels offer advantages over household-based 

probability samples.  While caution is warranted for overreaching conclusions based on a single 

trial of an online panel, our results are not encouraging.  The survey cycle is shorter using an 

online panel but PPGIS surveys are generally not time critical as the survey data normally feeds 

into an extended planning process.  The potential cost advantage of using an online panel was 

not clearly evident in this study.  Based on the participation rates, the cost per completion using 

the online panel was approximately $42.  The recruitment costs using a random household 

sampling design would compare favorably to this result while providing the possibility for 

population estimation.  The cost of using an online panel does, however, does compare 

favorably to the cost of on-site recruitment for PPGIS surveys involving geographically 

dispersed sampling locations unless the recruitment effort could be implemented using park 

volunteers. 

 The use of online PPGIS surveys is likely to increase and self-selected sampling will 

continue to be a sampling option.  But government and NGO-sponsored PPGIS research must 

be credible if it is to influence policy, and toward that end, the production of high quality spatial 

data is of paramount importance.  Although this study used a large, reputable panel, there are 

significant differences in the composition and practices of individual panels that can affect 

survey results.  Additional panel trials for PPGIS survey research would be beneficial; especially 

those that can meaningfully address motivational factors, perhaps through increased incentives 

or more targeted screening questions that better identify cognitive or emotional connection of 

potential panelists to the PPGIS subject content.  Although an emotive connection to the PPGIS 

study area is not essential for PPGIS survey participation, it is a distinguishing feature of PPGIS 

survey research that can be leveraged in recruitment methods. 

 Participant satisficing in PPGIS surveys is an area of future research that would benefit 

from experimental design.  Satisficing behavior is more likely when there are not clearly 

communicated and understood expectations of participant mapping behavior. The majority of 

PPGIS surveys currently provide wide latitude for participant mapping given the highly variable 

spatial attributes being solicited.  There are a number of possible experiments in both PPGIS 
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survey design and instruction to decrease satisficing behavior: displaying a finite rather than 

unlimited number of PPGIS markers; instructing participants to map a specific (and potentially 

variable) number of markers; automated prompts to encourage additional mapping effort; 

positive reinforcement for markers placed; disallowing markers to be placed outside the study 

boundaries or at an inappropriate scale; and real-time dashboards displaying the number of 

markers placed compared to other participants in the survey. 

 One of the challenges for PPGIS survey research, however, is that optimal response 

behavior is likely to be unknown for a given application.  Encouraging additional mapping 

beyond participant capacity could result in spurious and random mapping of attributes and may 

pose a greater threat to research validity than satisficing. Controlling and guiding participant 

mapping effort is a delicate dance in which researchers are just beginning to learn the steps.  

Given that PPGIS survey research will increase with the proliferation of internet mapping 

applications, a significant investment in PPGIS survey methods appears warranted.   
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Appendix 2: List of parks and reserves in the planning area 
 

1. National Parks: 
• Cobboboonee National Park 
• Discovery Bay Marine National Park 
• Discovery Bay Coastal Park 
• Mount Eccles National Park 
• Mount Napier State Park 
• Dergholm State Park 
• Lower Glenelg National Park 
• Mount Richmond National Park 

 
2. Indigenous Protected Areas 
• Peters IPA 
• Tyrendarra IPA 
• Lake Condah IPA 
• Vaughans IPA 
• Muldoons IPA 
• Mission Site IPA 
• Kurtonitj IPA 
• Allambie IPA 
• Lake Gorrie IPA 

 
3. Forrest Parks 
• Cobboboonee Forrest Park 

 

4. Reserves 
• Dorodong N.C.R. 
• Grassy Swamp B.R. 
• Kandook B.R. 
• Kanawinka F.R. 
• Kanawinka B.R. 
• Tooloy-Lake Mundi W.R. 
• Kaldbro W.R. 
• Tooloy F.R. 
• Glenelg Rivers SS.R. 
• Crawford Rivers  
• Kerr Swamp W.R. 
• Church Swamp W.R. 
• Ardno B.R. 
• Wilkin F.F.R. 
• Malaganee B.R. 
• Nambanar B.R. 
• Drik Drik B.R. 
• Stokes River B.R. 
• Kentbruck B.R. 
• Hedditch Hill S.R. 
• Johnstone Creek F.R. 
• Mouzie B.R. 
• Mouzie N.F.R. 
• Mount Kincaid S.R. 
• Tarragal E.A. 
• Trewalla B.R. 
• Bats Ridge W.R. 
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• Cape Nelson Lighthouse Reserve. 
• Nelson Bay Coastal Reserve 
• Lawerence Rocks W.R. 
• Portland North Cemetery H.A. 
• Bolwarra B.R. 
• Narrawong F.R. 
• Tyrendarra F.R. 
• The Stones W.R. 
• Dundas Range S.R. 
• Glenelg River Fulham SS.R. 
• Balmoral B.R. 
• Black Swamp Balmoral W.R. 
• Wannon Rapids F.R. 
• Brian Swamp W.R 
• Bullawin F.R. 
• Mirranatwa B.R. 
• Freshwater Lake L.R. 
• Doling Doling Swamp L.R. 
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Appendix 3: Online survey (proceeded by mapping exercise) 

Please tell us about yourself  
The following questions are intended to tell us a little about the people who 
participated in this study. The information will only be used to compare the 
responses of different groups of people and you will not be individually identified 
in any way. However, if there is a question you do not want to answer for 
whatever reason, just leave it blank. 

Click your mouse or type in your responses to the following 
questions. 

 

1. What is your post code? (Please type the post code in the box.) 

•  

2. How would you rate your knowledge of national and state parks in 
southwest Victoria? (Please check one response.) 

• Excellent  
• Good  
• Average  
• Low  
• Poor/little knowledge  

3. How would you rate your general knowledge of the natural environment 
(e.g., plants, trees, wildlife)? (Please check one response.) 

• Excellent  
• Good  
• Average  
• Low  
• Poor/little knowledge  

4. How would you rate your general knowledge of culture and heritage? 
(Please check one response.) 

• Excellent  
• Good  



Appendices- 97 

• Average  
• Low  
• Poor/little knowledge  

5. Which of the following parks and reserves have you visited in 
southwest Victoria?  (Check all boxes that apply). For each park that you 
have visited, please select your primary reason for visiting that specific 
park and an estimate of the number of times visited in the last 12 months. 
(Select one item from the menu). 

• Mt. Eccles National Park 
No response

Times  
• Lower Glenelg National Park 

No response

Times  
• Mount Richmond National Park 

No response

Times  
• Cobboboonee National Park 

No response

Times  
• Cape Nelson State Park 

No response

Times  
• Dergholm State Park 

No response

Times  
• Mount Napier State Park 

No response

Times  
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• Discovery Bay Coastal Park 
No response

Times  
• Cobboboonee Forest Park 

No response

Times  
•  
• Cape Nelson Lighthouse Reserve 

No response

Times  
•  
• Discovery Bay Marine National Park 

No response

Times  
• Crawford River Regional Park 

No response

Times  
• Other Park or Reserve (Please type the name of the park: 

No response

Times  
• Other Park or Reserve (Please type the name of the park: 

No response

Times  
• Other Park or Reserve (Please type the name of the park: 

No response

Times  
•  
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•  
•  
•  

6. Athough you likely have a specific reason for visiting a particular 
national or state park, how would you describe your most common reason 
for visiting a national or state park in general? (Please check one response) 

• To sightsee, tour, and appreciate nature and/or culture  
• To socialise with family and/or friends  
• To engage in a trail-based activity (e.g., hiking, cycling, jogging)  
• To relax, rest, and engage in low energy activities (e.g., reading, 

painting, drawing)  
• To engage in a particular high energy or adventurous activity 

(e.g., surfing, swimming, exercising, fishing, rock climbing, yachting)  
• To engage in a variety of park activities that are convenient with 

easy access  
• To to spend a weekend or substantial period of time staying in 

National Parks, typically camping  

7. About how many times have you visited all the national and state parks 
in southwest Victoria in the last 12 months? (Please check one response.) 

• Estimated Number of Visits  

8. What is your gender? 

• Male  
• Female  

9. What is your age? (Please enter the number in the box.) 

• YEARS  

10. Which lifecycle category best describes you? (Please select one category) 

No response  

11. Which category best describes the highest level of education you have 
ever reached?(Please select one response.) 

No response  
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12. Which employment category best describes you? (Please indicate one 
response.) 

No response  

13. Which category best describes your pre-tax (gross) household income 
last year? (Please check one response) 

• $20,000 or less  
• $20,001-$40,000  
• $40,001-$60,000  
• $60,001-$80,000  
• $80,001-$100,000  
• $100,001-120,000  
• $120,001-140,000  
• $140,001-160,000  
• $160,001-180,000  
• $180,001 or more  

14. Would you like the study results sent to you? If so, put your email 
address below.Email address  

If you have any comments about management of the national or state 
parks in southwest Victoria, you can write them here. 
(up to 250 words maximum)

 

Submit  
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Appendix 4: Comments provided by respondents 
General Positive Comments (39 comments) 
looking fwd to seeing the first Joint mplan. 
Good to see that a management plan is being done 
great 
Love the outdoors & Parks in this area 
it was good 
good management of parks... 
I remember that there are quite many parks all over the South West of Victoria. They are well 
managed and quite beautiful. The Warnambool National Marine Park is by far the most popular I have 
visited although not in the last 12 months 
they are magnificent and it has so much to offer and explore I love the region 
Enjoy the Parks - so much to see. 
southwest has some of the best parks and reserves in victoria , not many people know of them , which 
is a shame. 
Love the Parks, always something new to see or do. thanks 
I just love the parks and I had been many times in different areas even out of the state. 
good luck 
they are very good 
Thank You  (x6) 
they are a great place to visit and relax 
i love visiting parks it is amazing 
its a very good thing 
Overall very good 
they provide great services across the state 
They have done a good job in making sure that the nature heritage is unpolluted and fun to go to. 
They all are fine to me, Tahnks 
good managment 
clean 
i have nothing but praise for the way the parks are managed and maintained, especially coastal. 
All parks are beautifully maintained,great job. 
Victoria has a lot to offer as a tourist state particularly in spring time when the wild life is at it's most 
active from the Grampians to Nelson and across all other national parks too. During a resent stay at 
Halls Gap I was amazed at the abundance of Australia's national emblems (kangaroos and emus) 
interacting with people in and around camp sites. This experience is not the same as in city zoos where 
the animals can't run off into the bush when startled or annoyed by human presence. 
Its fine :) I enjoyed 
parks of victoria are greatly maintained 
Loved the parks and facilities on our holidays. A credit to Parks Victoria. 
good (x2) 
nice and clean 
Love the Parks, well looked after. 

 
 Comments concerning management 
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General postive comments regarding management (20 comments) 
Parks Vic provide much more effective management than DSE in a wide range of areas. eg weed 
management, signage, presence, programs. The improvement in management of the Cobboboonee 
since it was declared a National Park is evidence of this. Parks Vic staff are far more aware of 
community needs and the environment they are in charge of. The way they work effectively with the 
Friends of the Great South West Walk is an example of this. They attend meetings ard support this 
group of volunteers to work towards better facilities for the community in our National Parks. 
The national parks that I have been to are well looked after and very interesting 
Love the Parks, well looked after. 
The are well-maintained and great places to visit. 
the guys do a great job in preserving victorian parks 
I think the parks are well looked after 
On the whole i am happy with the management of parks within the study area. I do have concerns 
with the impact of farming on water quality and also the proximity of farming that borders water 
courses without any a larger fenced off zone. Also in the lower Glenelg NP, I was shocked to see the 
buildings and boat sheds that sit here. Ugly and outdated, legacy, with boats on the water too! 
good management 
Very well managed 
going good but important to always do the best that you can 
id like to say every where we went was outstanding well looked after and maybe there has been a 
little impact on the area in question but i love the place i would if given the chance id live there .my 
freinds loved it all the photo opertunitys we may not have done the same thing as others do and like 
to stay where it is quite and not a lot of people are and you can do that here to sumerise me and my 
family and freinds loved it all over i want to go back and see what we missed thank you for the chance 
to give my opinion i hope ive done the right thing but we will go back 
Overall pretty good for a low visitor numbers area. 
National parks are looking the best they have in years. must be the rain. just hope they dont get too 
overgrown adding to risk of fire in the dry season. 
I think the state and national parks in southwest Victoria are beautifully maintained and a real 
attraction in this state. 
The Barwon River Parklands project is a fantastic initiaitve and one that should be encouraged to 
continue in order to maximise environmental and recreational benefits in Geelong and across the 
Bellerine Peninsular. 
The Management of our parks are well looked after. 
I think our parks are among the best maintained in Australia. 
The park is well managed. Hope to keep the best effort. Best of luck. 
I really enjoy visiting the various parks to learn more of their environmental status, and how they 
change. It is also a wonderful way to enhance my photography business with some great shots. 
It is great and since I have been over the past 10 years there has been a massive improvement 

 Facility Management (15 comments) 
keep the toilet clean 
they seem to do a great job in keeping the picnic areas toilets very clean and all areas like wa;lking 
tracks in good condition. They always update therse parks so they are in good condition. 
I think, from my experience, they are managed very well. All in good working order and very palatable. 
need to be kept cleaner and wildlife better protected 
Cleaner toilet facilities please! 
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There should be more facilities such as toilets or BBQ oven. 
make more tracks specific for 4wding and have more areas for picnics & camping 
From what I have observed too little upkeep is undertaken. Burning off of fire fuel is a 
nessesity.upkeep of access tracks is poor. 
Build up more light poles around so that walkers can see at night 
Some areas have great facilities, there is plenty of evidence of underfunding. Would like to see more 
ParksVic staff. Actually we have never come across ParksVic staff in the area of the survey. How daft is 
it to have wonderfully qualified people cleaning the toilets and emptying bins. Would like to see the 
visiting of Parks promoted in the media as an activity. 
There does not seem to be enough bins and some of the tracks are not very well defined.Also park 
rangers seem to be very raee. 
national parks that ive been to is pretty clean. good environment. but it could be improved by building 
more monuments or havign more enthusiasing activities at the parks for adults. 
There are sufficient facilities in parks that I have visited, however in the Wombat state forest in 
particular, trail bikes (motorbikes) have been a deterrant for visiting on weekends in particular as they 
are becoming more and more of a hazard when out walking and horse riding in the park. I have 
observed many riders not sticking to marked areas, nor observing simple bush fire safety 
recommendations. 
Parks are beautiful but there are toilets issues all most in all of them. evidence of vandalize facilities in 
many parks are hearth breaking, perhaps hours of visiting should be put in place!? and luck of security 
is evident. would be nice to not have to look over shoulder! just enjoy!!!!but i believe we are not living 
in THAT SOCIETY any more. 
I grew up in this area, so although I love the parks, there is often not a lot to do there except admire 
the trees. More BBQs, slides etc. would make a better day of it 

 Fees (2 comments) 
I believe Aboriginal first people of this land should be except from entrance fee charges to all National 
Parks 
Considering the weather these parks were in good condition. My husband and i use parks all the time, 
the main put offs for us are fees, unecessary rules poorly maintained roads/ access. 

 Education, Outreach & Marketing (12 comments) 
Enjoy walking the GSWW and regularly visit the area. In planning trips I have used the Parks Vic 
website in the past but it seems to have lost some functions lately, particularly the ability to look at a 
regional map on line & click on park details from there. An alphabetical listing is pretty useless if I 
don't have memorised the name of all the parks in the state. The Forest maps, on the other hand, do 
have such a facility 
More advertising to alert the public what is available to do and see. Appreciation of nature begins with 
knowledge.... 
Would like to see a more proactive stance re publicity stressing the need to preserve these areas, 
greater educative attempts at the primary and secondary school level, hope that any activities other 
than those promoting passive enjoyment are prohibited. 
It is good to have information at places for day tripers eg like the Big 4 caravan parks in Port fairy. It 
would have been good to know how accessible and what is there to get the kids on board. 
I think Victorian national parks are very well managed. I am now a single mother and feel less 
confident to travel to these parks with children. I think more information should be available on 
recomended places to visit that are safe for women with children. 
I believe the Parks in SW Victoria are very well kept and a treat to visit for both locals and visitors, but 
maybe they should be promoted more as many people are not aware of their beauty. 
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I really love getting outdoors and experiencing the Parks in this area. Should be promoted more, these 
places are very beautiful. 
we need more info on the TV 
if u can send regular plans about nature walks or things happening at the parks 
Would like to see more advertising to entice people to visit. 
More ad and promotions about it so people can know much more it 
not enough info 

 Comments regarding vegetation & fire management (3 comments) 
Overall the parks are great however deadfall fire fodder should be removed or burnt off yearly to 
reduce risk of major fires 
please more planting a variety of plants 
all the ones i have been in have very good plant and animal conservation but i do think some of the 
under growth should be removed or burnt off. Fallen limbs off trees should be allowed to be removed, 
so less burnable undergrowth creates less of a fire hazard. 

 
 
 Activities (5 comments) 
I would love to see more land protected, but I also enjoy taking my dog out. I would like areas 
in/adjacent State Parks where I can do this. 
There needs to be more camping spots and specific spots for 4wd so that some areas are protected 
and only allow walkers 
Make it easier to camp,fish,walk,bbq. Use what we have, that way more people will beleive it the 
parks system. At the minute lots of people think its bull, to green. 
Availability od water is so important when walking, cycling and canoeing in parks. I'd like to see water 
availability marked on maps. Even if its creek or tank water which we can treat before using. 
would like to have more info as am district scout leader and we use the parks around the area for 
camp and other activites 

 
 
 
 General concerns/lack of resourcing/negative comments (22 comments) 
I don't think they are being managed to the bestof the departments ability. the government has these 
royal commissionsinto forest fires and gives recommendations to try and stop the serverityof fires and 
then nothing is done. The only way that things may get done is if people that are effected by these big 
fires is to start sueing the departments that are responsibale for the forests. I am a volunteer 
firefighter that has been caught in a couple off fires thashould not have been the intensitythey were if 
the undergrowth had of been properly managed 
The Parks are greatly valued for their natural values. I feel that the managers are on occassions under 
resourced and as a consequence issues like the management of weeds is often overlooked. 
More money is needed for better access and road maintenance, better facilities and deterring 
vandalism in Lower glenelg NP. Areas for hunting need to be set aside foccussing on feral animals such 
as deer, Pigs, foxes and rabbits. Park staff do an excellent job but need more financial assistance to 
promote what is the best park in Victoria. 
I feel the the parks that are in the SW are managed to the best of Parks Victoria's ability, which takes 
in the fact that they are quite extensive and Parks Vic have limited personell 
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The local management under Ranger (name withheld) is pathetic and my complaints that have been 
made to the Ballarat office (name withheld) have never been addressed..The local Parks Victoria 
Ranger does as he likes with our Parks with no consultation with the public and all his works need to 
be revisited with a please explain..Parks Mangement is a waste of taxpayers dollars with no 
accountability. 
Please refer to email from me to (name withheld), Friday 4th May 2012 
Princess Margaret Rose Caves need updating, it's like stepping back in time! this doesnt mean it needs 
to be upgraded, it could mean downgrading. But it means that it needs to be relevant and look up to 
date with up to date information. Lower Glenelg NP needs to have or continue to have a central 
information office where people can book, get information etc. IT's great having it in Nelson because 
you can do other activities and get supplies at the same time. 
Generally, very well. However, with the lack and cut-backs in government funding some, facilities that 
are in desperate need of upgrading or establishment will miss out 
Recently visited Mt Eccles for the first time (staying at Port Fairy) and absolutely loved it. Need to do 
more with the lava blisters though, no obvious access path. 20 years since we visited Nelson and the 
parks in that area. Would definitely like to go back. 
Our family had generational ties to Glenelg River that were severed when the shacks were 
demolished, It is a pity there is no acknowledgement of part that pioneers played in civilising the 
southwest at a grass roots level. We get ancient culture thrust down our throat, whilst recent living 
history is lost forever 
worth visiting new zealand parks to compare as they apper to be more user freindly 
National Parks should be increased to stop development. Oncethe natural environment is destroyed it 
wont come back 
looking unkept 
There may need to be controls put on people bringing pets and the need to stop littering and 
transfering weeds from one part of Victoria to another. 
pretty good management, ofcourse can do better in preserving the heritage and the landscape and 
species. 
Need more staff to maintain camping areas 
I noticed that even though people are not meant to take their dogs into the parks some still do and 
often get away with it 
More State and Federal funding needs to be applied to support the maintenance and care of our 
diminishing forrested environments. Familiy responsibilities have limited my access to Parks VIC and 
this will change as my children grow 
they need less racist workers, 
track and trail openings and closures should be better informed to the public. 4x4 especially. also the 
teaching of respecting tracks and trails. 
The management is very important. The Mt Eccles National Park requires a full-time Ranger, who can 
oversee the maintenanc & upkeep of the park. Attend to campers and tourists and initiate a presence 
at the Park. Someone who can readily attend to issues that arise on a daily basis. The lack of daily 
mainteance at the park on the landscape has had a detrimental effect. The heritage of this region, 
both indigenous and non-indigenous, needs to be cared for. It is not being done so at the moment and 
to indicate that management can be done from Portland is absurd. 
Generally the areas we like to frequent are well managed and maintained, but this is generally done 
by a volunteer group Friends of GSWW, They receive little funding esp compared to 13million going to 
tallarook mansfield railtrail. Anothyer $50-60,000 pa would help improve campsites - new toilets with 
less environment impact, and shelters like Bibulman track 
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 Comments on Survey (12 comments) 
great survey, was good to relive my holiday again 
Thanks, enjoyed the survey. 
it was very difficult working out how to put the information on the map, and I ran out of time 
good, interesting survey! :) 
I found it quite difficult to get the map correct on the page 
Map was good 
 Survey done very well. 
Thanks for the invitation 
i think very well done 
good survey! 
Q7 Do not understand: I have not visited ALL the parks in SW Victoria in my whole life. I do not know 
where they ALL are. Has anyone? I am sorry if my response of ZERO is not helpful.  
good survey thankyou 
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