
Recreation Use on the Nature Reserve of Orange County Project Report ς 
Appendices 
 
Located within these appendices are additional analyses related to data collected in 2017 and 2018 
sampling seasons that may be of interest to managers and stakeholders, but that were beyond the 
scope of the 2017-2018 project report document. The appendices are broken into the following 
component sections: 
 
Appendix A: Visitor Use Estimation ς this appendix contains parking lot turnover and visitor use counts 
derived from automated trail counters. Results are broken up by Reserve unit. 
 
Appendix B: Additional Visitor GPS-Based Tracking and Survey Results ς this appendix contains 
exhaustive survey analyses and GPS tracking data not presented in the report document. 
 
Appendix C: Additional Resource Impact Analyses ς this appendix presents several additional analyses 
related specifically to remote sensing and soil exposure analysis. 
 
Appendix D: Additional Visitor Use Patterns and Sensitive Resources Methods, Flowcharts, and Results ς
this appendix presents additional detail regarding methods, specifically flowcharts describing data 
analysis, and results pertaining to the visitor use patterns and sensitive resources section of the project 
report. 
 
Appendix E: Visitor Survey Instruments ς this appendix provides copies of the visitor survey instruments 
used in 2017 and 2018 respectively.  
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Appendix A ς Visitor Use Estimation 
 
To better understand how many visitors are using each Reserve site for recreation, automatic trail 
counters were installed on the main trail accessed by each Reserve unit access point (sampling location) 
every day the Reserve unit was sampled (Table A.1). In 2017, counters were installed and removed daily, 
and in 2018 counters were installed for the duration of the sampling period at each site (4-5 days). 
Counters were also manually calibrated by research technicians during the study period to determine 
ǘƘŜ ƭŜǾŜƭ ƻŦ ŜǊǊƻǊΦ ¢Ƙƛǎ ƭŜǾŜƭ ƻŦ ŜǊǊƻǊ ǿŀǎ ǳǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ŀ άŎƻǊǊŜŎǘƛƻƴ ŦŀŎǘƻǊέ ŦƻǊ ŜŀŎƘ ŎƻǳƴǘŜǊΣ ƭƛǎǘŜŘ 
in Table A.1 for both 2017 and 2018 sampling seasons. 

 
Table A.1. Counter locations, frequencies and correction factors for 2017 and 2018 sampling seasons. 

Counter Location Average Frequency Away 
from Trailhead 

Average Frequency 
Toward Trailhead 

Correction 
Factor 

2017    
ALWO 38% 62% 1.56 

BLST* 20% 80% -- 

BOCA 51% 49% 1.33 

IROS* 26% 74% -- 

MORO 51% 49% 1.44 

PECA 26% 74% 1.13 
RIPA 33% 67% 0.94 

TOWO 53% 47% 1.52 

WHRA-Glenn Ranch Rd.* 64% 31% 1.56 

WHRA-Borrego Canyon* 33% 67% 3.06 

WHRA-Serrano Creek 50% 50% 1.87 

WILL-1 67% 33% 1.19 

WILL-2 44% 56% 1.80 

2018    

ALWO/TOWO-Moulten Meadows 52% 48% 0.92 

ALWO/TOWO-Wood Canyon Trl 56% 44% 1.36 

ALWO/TOWO-Alta Laguna 50% 50% 0.81 

ALWO/TOWO-West Ridge 40% 60% 3.87 

PECA-Canyon View x Jamboree 66% 34% 1.31 

PECA-Reservoir Rd 68% 32% 1.15 

PECA-Mtn to Sea South 44% 56% 0.91 

PECA-Lakeview Trail 34% 66% 1.18 

RIPA/MORO-Bommer Ridge Trl 45% 55% 1.27 

RIPA/MORO-Pacific Ridge Trl 43% 57% 1.27 

RIPA/MORO-No Dogs Trl 40% 60% 1.10 

RIPA/MORO-Moro Canyon Trl 55% 45% 1.27 

WHRA-Serrano Creek 67% 33% 1.48 

WHRA-Borrego Canyon 32% 68% 1.35 

WHRA-Concourse Park 35% 65% 1.45 

WHRA-Glenn Ranch Rd. 25% 75% 1.12 
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Parking lot turnover was also assessed in 2017 to better gauge vehicular traffic to the parks as well as 
visitor parking patterns (i.e. were visitors parked in designated ς fee required ς parking lots, or other 
άǳƴŘŜǎƛƎƴŀǘŜŘέ ŀǊŜŀǎ ŀŘƧŀŎŜƴǘ ǘƻ wŜǎŜǊǾŜ ǳƴƛts). Parking lot turnover was not assessed in 2018 so that 
researchers could focus on visitor survey and GPS-based tracking efforts.  
 
 
2017 

Parking lot turnover 
 
Hourly average counts of visitor use of designated versus unattended (undesignated) parking areas 
revealed several locations where rates of unattended parking were higher than use of designated 
parking (Table A.2, figures A.1 ς A.15). These locations include Black Star Canyon and Ridge Park, both of 
which do not have formally designated parking areas to access the trailhead. Other locations, like Top of 
the World, saw high levels of use of both designated and unattended parking, particularly on weekend 
days. 
 
 
Table A.2. Summary of average weekday and weekend designated and unattended parking counts across all 
Reserve units studied. 

Location Average Hourly 
Count 
Weekday 

Average Hourly 
Count 
Weekend 

Average Hourly Count  
Total 

Aliso & Wood Canyon       

Average (± SD) (Designated) 12 (± 8) 36 (± 17) 20 (±16) 

Average (± SD) (Unattended) 13 (± 5) 18 (±3) 15 (±5) 

Black Star Canyon       

Average (± SD) (Designated) NA 0 0 

Average (± SD) (Unattended) NA 83 (± 41) 83 (± 41) 

Bommer Canyon       

Average (± SD) (Designated) 7 (± 3) 10 (± 4) 8 (± 4) 

Average (± SD) (Unattended) 0 0 0 

Moro Backcountry       

Average (± SD) (Designated) 20 (± 15) 29 (±13) 23 (± 15) 

Average (± SD) (Unattended) 0 0 0 

Nix Nature Center 

Average (± SD) (Designated) 21 (± 9) NA 21 (±9) 

Average (± SD) (Unattended) 2 (± 1) NA 2 (± 1) 

Peter's Canyon       

Average (± SD) (Designated) 27 (± 15) 38 (± 24) 30 (± 19) 

Average (± SD) (Unattended) 0 2 (± 3) 1 (± 2) 

Ridge Park       

Average (± SD) (Designated) 0 19 (± 15) 6 (± 12) 

Average (± SD) (Unattended) 62 (± 55) 84 (± 44) 68 (± 53) 
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Top of the World       

Average (± SD) (Designated) 18 (± 8) 38 (±11) 25 (± 13) 

Average (± SD) (Unattended) 10 (± 4) 30 (± 16) 17 (± 13) 

Whiting Ranch       

Average (± SD) (Designated) 10 (± 4) 9 (± 6) 10 (± 5) 

Average (± SD) (Unattended) 0 0 0 

Whiting Ranch (G)       

Average (± SD) (Designated) 2 (± 1) NA 2 (± 1) 

Average (± SD) (Unattended) 0 NA 0 

Whiting Ranch (M)       

Average (± SD) (Designated) 9 (± 4) 22 (± 5) 15 (± 7) 

Average (± SD) (Unattended) 0 0 0 

Willow       

Average (± SD) (Designated) 9 (± 4) 27 (± 15) 15 (± 12) 

Average (± SD) (Unattended) 0 0 0 

 
Figures note: Figures for unattended parking were only generated for locations with higher numbers of 
unattended parking. 

 

 
Figure A.1. Average parking lot turnover (designated parking lot) for Aliso and Wood Canyon Wilderness 
Park. 
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Figure A.2. Average parking lot turnover (unattended parking) for Aliso and Wood Canyon Wilderness 
Park. 

 

 
Figure A.3. Average parking lot turnover (designated parking lot) for Bommer Canyon. 
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Figure A.4. Average parking lot turnover (unattended parking) for Black Star Canyon. 

 

 
Figure A.5. Average parking lot turnover (designated parking lot) for Moro Backcountry Trailhead, 
Crystal Cove State Park. 
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Figure A.6. Average parking lot turnover (designated parking lot) for Nix Nature Center. 

 

 
Figure A.7. Average parking lot turnover (designated parking lot) for Peters Canyon Regional Park. 
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Figure A.8. Average parking lot turnover (unattended parking) for Peters Canyon Regional Park. 

 

 
Figure A.9. Average parking lot turnover (designated parking lot) for Ridge Park. 
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Figure A.10. Average parking lot turnover (unattended parking) for Ridge Park. 

 

 
Figure A.11. Average parking lot turnover (designated parking lot) for Top of the World. 
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Figure A.12. Average parking lot turnover (unattended parking) for Top of the World.  

 

 
Figure A.13. Average parking lot turnover (designated parking lot) for Whiting Ranch Wilderness Park. 

 

 

0

10

20

30

40

50

60

70

7
AM

8
AM

9
AM

10
AM

11
AM

12
PM

1
PM

2
PM

3
PM

4
PM

5
PM

6
PM

A
ve

ra
g

e
 V

e
h

ic
le

s

Time of Day

Top of the World Vehicle Counts 
(Unattended)

Weekday

Weekend

0

5

10

15

20

25

7
AM

8
AM

9
AM

10
AM

11
AM

12
PM

1
PM

2
PM

3
PM

4
PM

5
PM

6
PM

7
PM

A
ve

ra
g

e
 V

e
h

ic
le

s

Time of Day

Whiting Ranch Vehicle Counts (Designated)

Weekday

Weekend



Recreation Use on the Nature Reserve of Orange County 
Project Report - Appendices 

10 

 

 
Figure A.14. Average parking lot turnover (designated parking lot) for the Borrego Canyon entrance of 
Whiting Ranch Wilderness Park. 

 

 
Figure A.15. Average parking lot turnover (designated parking lot) for Willow Staging Area, Laguna 
Canyon Wilderness Park. 
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Automated trail counter data 
 
Visitor use at Reserve units studied in both 2017 and 2018 varied by day of week and hour of day with 
average hourly use levels peaking before noon in most Reserve units in 2017 (figures A.16 ς A.40). The 
exception to this was Top of the World, which saw highest average use levels around 1:00 pm (13:00; 
figures A.31 ς A.32). Additionally, Top of the World saw the highest overall use levels, while Nix Nature 
Center saw the lowest use. All counts are calibrated unless noted with an asterisk in the figure title or 
count name. 
 
 

 
Figure A.16. Hourly average visitor use across all coastal Reserve units studied.  
 

0.0

50.0

100.0

150.0

200.0

250.0

07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

A
ve

ra
g

e
 C

o
u

n
ts

Time of Day (24 Hour)

Average Hourly Counts fo Coastal NCCP

Aliso & Wood Canyon Bommer Canyon Moro Backcountry Nix Nature Center

Ridge Park Top of the World Willow



Recreation Use on the Nature Reserve of Orange County 
Project Report - Appendices 

12 

 

 
Figure A.17. Hourly average visitor use across all central Reserve units studied.  
 

 
Figure A.18. Hourly average visitor use across all Whiting Ranch Reserve unit entrances studied.  
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Figure A.19. Hourly average visitor use at Aliso and Wood Canyon Wilderness Park. 
 

 
Figure A.20. Hourly average visitor use at Aliso and Wood Canyon Wilderness Park by 
weekend/weekday. 
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Figure A.21. Hourly visitor use at Black Star Canyon Gate. 
 

 
Figure A.22. Hourly average visitor use at Bommer Canyon. 
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Figure A.23. Hourly average visitor use at Bommer Canyon, weekend versus weekday. 
 

 
Figure A.24. Hourly visitor use at Baker Staging Area, Irvine Ranch Open Space. 
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Figure A.25. Hourly average visitor use at Moro Canyon Trailhead, Crystal Cove State Park. 
 

 
Figure A.26. Hourly average visitor use at Moro Canyon Trailhead, Crystal Cove State Park, weekend 
versus weekday. 
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Figure A.27. Hourly average visitor counts at Nix Nature Center. 
 

 
Figure A.28. Hourly average visitor use at Peters Canyon Regional Park.  
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Figure A.29. Hourly average visitor use at Peters Canyon Regional Park, weekend versus weekday.  
 

 
Figure A.30. Hourly average visitor use at Ridge Park. 
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Figure A.31. Hourly average visitor use at Top of the World. 
 

 
Figure A.32. Hourly average visitor use at Top of the World, weekend versus weekday. 
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Figure A.33. Hourly average visitor use at Whiting Ranch Wilderness Park, Glenn Ranch Rd. Entrance. 
 

 
Figure A.34. Hourly average visitor use at Whiting Ranch Wilderness Park, Glenn Ranch Rd. Entrance, 
weekend versus weekday. 
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Figure A.35. Hourly average visitor use at Whiting Ranch Wilderness Park, Borrego Canyon Entrance. 
 

 
Figure A.36. Hourly average visitor use at Whiting Ranch Wilderness Park, Borrego Canyon Entrance, 
weekend versus weekday. 
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Figure A.37. IƻǳǊƭȅ ŀǾŜǊŀƎŜ ǾƛǎƛǘƻǊ ǳǎŜ ŀǘ ²ƘƛǘƛƴƎ wŀƴŎƘ ²ƛƭŘŜǊƴŜǎǎ tŀǊƪΣ {ŜǊǊŀƴƻ /ǊŜŜƪ ό²ŀƘƻƻΩǎύ 
Entrance. 
 

 
Figure A.38. IƻǳǊƭȅ ŀǾŜǊŀƎŜ ǾƛǎƛǘƻǊ ǳǎŜ ŀǘ ²ƘƛǘƛƴƎ wŀƴŎƘ ²ƛƭŘŜǊƴŜǎǎ tŀǊƪΣ {ŜǊǊŀƴƻ /ǊŜŜƪ ό²ŀƘƻƻΩǎύ 
Entrance, weekend versus weekday. 
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Figure A.39. Hourly average visitor use at Willow Staging Area. 
 

 
Figure A.40. Hourly average visitor use at Willow Staging Area, weekend versus weekday. 
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2018 

Automated trail counter data 

 
Reserve units studied in 2018 were chosen due to consistently high use levels, as exhibited in the 2017 
data. Automated counters were deployed over 4-5 consecutive days and kept in place overnight 
(counters were removed at park closing each day in 2017) allowing for an assessment of visitor use 
patterns both during and outside of park operating hours in 2018 (fig. A.41).  
 

 
Figure A.41. 2018 trail counter locations. 
 
Figures A.42 ς A.53 show summaries for average hourly trail counter use overall and broken into week 
days and weekend days. In 2018, as in 2017, Top of the World saw the highest average hourly use, while 
the Concourse Park entrance to Whiting Ranch Wilderness Park saw the lowest average hourly use. 
Average hourly use across all days of the week shows that peak use for all trailheads and Reserve Units 
(with the exception of the Lakeview trail at Peters Canyon Regional Park) occurred before noon. 
However, when only weekday use was examined, most Reserve Units showed a use pattern with 
multiple peaks, one occurring in the mid-morning, and one in the late afternoon-early evening. This 
pattern suggests that on weekdays, the vast majority of visitors are using Reserve Units before or after 
work. Results also illustrate that nearly all use is occurring during designated use hours for all Reserve 
Units, with the exception of Top of the World at Alta Laguna Boulevard, which sees, on average, 15-30 
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visitors between the hours of 10:00 pm (22:00) and 1:00 am consistently throughout the week (fig. 
A.42). 

 

 

 
Figure A.42. Average hourly visitor use at Aliso and Wood Canyons Wilderness park and Top of the World 
sampling locations. 
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Figure A.43. Average hourly weekend visitor use at Aliso and Wood Canyons Wilderness park and Top of 
the World sampling locations. 
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Figure A.44. Average hourly weekday visitor use at Aliso and Wood Canyons Wilderness Park and Top of 
the World sampling locations. 
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Figure A.45. Average hourly visitor use at Peters Canyon Regional Park sampling locations. 

 

 
Figure A.46. Average hourly weekend visitor use at Peters Canyon Regional Park sampling locations. 
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Figure A.47. Average hourly weekday visitor use at Peters Canyon Regional Park sampling locations. 
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Figure A.48. Average hourly visitor use at Ridge Park and Moro Canyon (Crystal Cove State Park) 
sampling locations. 
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Figure A.49. Average hourly weekend visitor use at Ridge Park and Moro Canyon (Crystal Cove State 
Park) sampling locations. 
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Figure A.50. Average hourly weekday visitor use at Ridge Park and Moro Canyon (Crystal Cove State 
Park) sampling locations. 
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Figure A.51. Average hourly visitor use at Whiting Ranch Wilderness Park sampling locations. 
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Figure A.52. Average hourly weekend visitor use at Whiting Ranch Wilderness Park sampling locations. 
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Figure A.53. Average hourly weekday visitor use at Whiting Ranch Wilderness Park sampling locations. 
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Appendix B ς Additional Visitor GPS-Based Tracking and Survey Results 
 
In both 2017 and 2018, GPS-based tracking and visitor surveys were conducted simultaneously to enable 
comparisons between visitor characteristics, motivations and other information collected in the survey 
instrument, ǿƛǘƘ ǎǇŀǘƛŀƭ Řŀǘŀ ǊŜŦƭŜŎǘƛƴƎ ǾƛǎƛǘƻǊǎΩ ōŜƘŀǾƛƻǊ ǇŀǘǘŜǊƴǎ ŎƻƭƭŜŎǘŜŘ ōȅ ǘƘŜ Dt{ ŘŜǾƛŎŜǎΦ !ǎ ǎǳŎƘΣ 
the number of visitor surveys, GPS tracks and response rates are presented together in Table B.1. 
Figures B.1 ς B.8 show the density of GPS points collected from visitors by sampling location.  
 
2017 

Table B.1. Response rates of GPS tracks and surveys collected in 2017 by user group and sampling location. 
Sampling Location Days 

Sampled 
GPS tracks 
collected 

Response rate Surveys  
collected 

Response rate 

  Biker Hiker/ 
Runner 

Biker Hiker/ 
Runner 

Biker Hiker/ 
Runner 

Biker Hiker/ 
Runner 

tŜǘŜǊΩǎ /ŀƴȅƻƴ wŜƎƛƻƴŀƭ 
Park 

3 3 116 75% 82% 3 114 75% 78% 

Top of the World 3 1 86 25% 75% 2 91 40% 73% 

Willow/Nix   Nature Center 
Staging Area (Laguna Coast 
Wilderness Park) 

3 6 52 55% 78% 7 51 54% 70% 

Irvine Ranch Open Space 1 0 8 N/A 80% 0 7 0% 64% 

Aliso & Wood Canyons 
Wilderness Park 

3 24 86 92% 75% 26 81 90% 70% 

Bommer Canyon (City of 
Irvine) 

3 8 53 53% 62% 8 61 53% 64% 

Whiting Ranch Wilderness 
Park 

7a 30 123 77% 77% 31 118 78% 73% 

Whiting Ranch Wilderness 
ParkτBorrego Canyon 

3 13 68 77% 78% 13 65 77% 75% 

Pacific Ridge Trailhead 
(LCWP/CCSP) 

3 29 86 81% 74% 28 85 76% 73% 

Black Star Canyon  1 1 32 100% 87% 1 31 100% 84% 

Moro Canyon (Crystal Cove 
State Park) 

3 7 90 78% 69% 6 96 67% 67% 

Total 33 109 732 75% 75% 112 735 73% 72% 
aWhiting Ranch Wilderness Park was sampled at three different entry points: Borrego Canyon (three 
ŘŀȅǎύΣ ²ŀƘƻƻΩǎ CƛǎƘ ¢ŀŎƻǎ όǘǿƻ Řŀȅǎύ ŀƴŘ DƭŜƴƴ wŀƴŎƘ wƻŀŘ όǘǿƻ Řŀȅǎύ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŜƴǘǊȅ ǿƛǘƘ ǘƘŜ 
highest level of use. 
 
 
 
 
 
 
 
GPS-based tracking 
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Figure B.1: Visitor use density at Aliso and Wood Wilderness Park. (Expected counts for density layers: 
low = 0 - 4 points/m2, medium = 5 - 12 points/m2, high = 13 - 41 points/m2). 
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Figure B.2: Visitor use density at Black Star Canyon Gate. (Expected counts for density layers: low = 0 - 3 
points/m2, medium = 4 - 10 points/m2, high = 11 - 44 points/m2) 
 
 



Recreation Use on the Nature Reserve of Orange County 
Project Report - Appendices 

39 

 

 
Figure B.3: Visitor use density at Nix Nature Center, Laguna Coast Wilderness Park. (Expected counts for 
density layers: low = 0 - 1 points/m2, medium = 1 - 2 points/m2, high = 2 - 3 points/m2) 
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Figure B.4: Visitor use density at Moro Canyon and No Dogs Trailheads, Crystal Cove State Park. 
(Expected counts for density layers: low = 0 - 2 points/m2, medium = 3 - 5 points/m2, high = 6 - 22 
points/m2) 
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Figure B.5: Visitor use density at Irvine Ranch Open Space, Baker Staging Area. (Expected counts for 
density layers: low = 0 - 1 points/m2, medium = 1 - 2 points/m2, high = 3 - 5 points/m2) 
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Figure B.6: Visitor use density at Bommer Canyon (City of Irvine). (Expected counts for density layers: low 
= 0 - 2 points/m2, medium = 3 - 7 points/m2, high = 8 - 26 points/m2) 
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Figure B.7: Visitor use density at Whiting Ranch Wilderness Park. (Expected counts for density layers: low 
= 0 - 5 points/m2, medium = 6 - 20 points/m2, high = 21 - 56 points/m2) 
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Figure B.8: Visitor use density at Willow Staging Area, Laguna Coast Wilderness Park. (Expected counts 
for density layers: low = 0 - 1 points/m2, medium = 2 - 4 points/m2, high = 5 - 15 points/m2) 
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Visitor surveys 
 
The majority of visitors obtain updates and information about the park from friends (38%) or the park 
website (29%). Other sources of information include reserve staff, TV/radio/newspaper/magazines, 
other websites, social media, mobile apps, and other sources (fig. B.9).  
 

 
Figure B.9. Visitor information sources.  
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Additional analyses of survey data are presented below, and include visitor language spoken by location 
(fig. B.10), frequency of technology and app use by visitors across Reserve units (fig. B.11), visitor 
knowledge and agreement of Reserve goals (fig. B.12), and visitor conflict (figures B.13 -B.14).  
Across Reserve units, most visitors reported having some general knowledge of the goals of the Nature 
Reserve of Orange County (70.4%), and some knowledge of the conservation goals of the Nature 
Reserve of Orange County (69.8%). Just over 12% (12.4%) of visitors reported no knowledge of the 
general goals of the Reserve, and 25.3% reported no knowledge of the conservation goals of the 
Reserve. Similarly, 12.6% of visitors reported having expert knowledge of the general goals of the 
Reserve, while only 5% of visitors reported having expert knowledge of the conservation goals of the 
Reserve.  
 
 

 
Figure B.10. Visitor language spoken across all Reserve units.  
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Figure B.11. Frequency of technology and application (app) use across all Reserve units. 
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Figure B.12. Mean visitor agreement on goals of the Nature Reserve of Orange County. 
 

 
Figures B.13 and B.14. Visitor conflict measures across all Reserve units. 
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Figure B.15. Frequency of visitor motivations by Reserve unit. Visitor motivation categories include 
nature only (blue), both nature and exercise, but more so nature (orange), exercise only (grey), and both 
nature and exercise but more so exercise (yellow). 
 
Table B.2. below has details of post hoc comparisons of an Analysis of Variance (ANOVA) examining 
differences between the visitor motivation factors (derived from the visitor motivation scale) of 
ά/ƘŀƭƭŜƴƎŜέ ŀƴŘ ά{ŀŦŜǘȅέ ŀŎǊƻǎǎ ŀƭƭ wŜǎŜǊǾŜ ǳƴƛǘǎΦ ¢ƘŜǎŜ ǘǿƻ ŦŀŎǘƻǊǎ ǿŜǊŜ ǘƘŜ ƻƴƭy factors that were 
ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŘƛŦŦŜǊŜƴǘ ōŜǘǿŜŜƴ ŘƛŦŦŜǊŜƴǘ wŜǎŜǊǾŜ ǳƴƛǘǎΦ CƻǊ ǘƘŜ ŦŀŎǘƻǊ ά/ƘŀƭƭŜƴƎŜέΣ ǾƛǎƛǘƻǊǎ ǘƻ 
Peters Canyon Regional Park rated being more highly motivated by challenge than visitors to Top of the 
World and Bommer Canyon. There were no other significant differences between other units. For the 
ŦŀŎǘƻǊ ά{ŀŦŜǘȅέΣ ǾƛǎƛǘƻǊǎ ǘƻ tŜǘŜǊǎ /ŀƴȅƻƴ wŜƎƛƻƴŀƭ tŀǊƪ ǊŀǘŜŘ ōŜƛƴƎ ƳƻǊŜ ƘƛƎƘƭȅ ƳƻǘƛǾŀǘŜŘ ōȅ ǎŀŦŜǘȅ 
than visitors to Top of the World, Bommer Canyon, Whiting Ranch Wilderness Park, and Ridge Park. 
There were no other significant differences between other units.  
 
Table B.2. A comparison of factor mean scores between sampling locations. 

Factor           Sampling Location                                                                                                                        ANOVA results 

 PECA TOWO NINA/ 
WILL 

IROS ALWO BOCA WHRA RIPA BLST MORO F P 

Challenge1 3.62a 3.07b 3.40ab 3.33ab 3.32ab 3.09b 3.44ab 3.44ab 3.48ab 3.31ab 2.651 .005 

Safety2 3.33a 2.73b 2.78ab 2.62ab 2.86ab 2.72b 2.78b 2.80b 2.81ab 2.85ab 3.699 .000 

Means followed by the same letter are not significantly different with the 1Scheffe multiple comparison 
or 2Games-Howell multiple comparison procedure at p <. 05. 
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As with 2017 data, GPS-based tracking and visitor surveys in 2018 were conducted simultaneously to 
enable comparisons between visitor characteristics, motivations and other information collected in the 
ǎǳǊǾŜȅ ƛƴǎǘǊǳƳŜƴǘ ǿƛǘƘ ǎǇŀǘƛŀƭ Řŀǘŀ ǊŜŦƭŜŎǘƛƴƎ ǾƛǎƛǘƻǊǎΩ ōŜƘŀǾƛƻǊ ǇŀǘǘŜǊƴǎ ŎƻƭƭŜŎǘŜd by the GPS devices. 
The number of visitor surveys, GPS tracks and response rates are presented together in Table B.3. 
Figures B.16 ς B.19 are supplementary analyses of GPS-ōŀǎŜŘ ǘǊŀŎƪƛƴƎ ǊŜǎǳƭǘǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ά±ƛǎƛǘƻǊ 
{Ǉŀǘƛŀƭ 5ȅƴŀƳƛŎǎέ ŀƴŘ ά{Ǉŀǘƛŀƭ 5ȅƴŀƳƛŎǎ ƻŦ aƻǳƴǘŀƛƴ .ƛƪŜǊǎέ ǎŜŎǘƛƻƴǎ of the report. These figures 
illustrate the location and frequency of GPS-tracked Ƴƻǳƴǘŀƛƴ ōƛƪŜ ǾƛǎƛǘƻǊǎΩ ƻǊƛƎƛƴ ōȅ ȊƛǇ code.  
 
 
2018 

Table B.3. Response rates of GPS tracks and surveys collected by user group and sampling location in 2018. 

Sampling Location Days 
Sampled 

GPS tracks 
collected* 

Response 
Rate 

Surveys collected Response rate 

  Biker Biker Biker Hiker Biker Hiker 

tŜǘŜǊΩǎ /ŀƴȅƻƴ      
Regional Park 

5 28 97% 31 171 92% 73% 

Top of the World 3a 2 67% 4 122 80% 76% 

Aliso & Wood Canyons 
Wilderness Park 

4a 65 86% 66 98 85% 64% 

Whiting Ranch Wilderness 
Park--Wahoos 

4b 59 86% 59 68 86% 71% 

Whiting Ranch Wilderness 
ParkτBorrego Canyon 

4b 14 82% 13 118 77% 63% 

Pacific Ridge Trailhead 
(LCWP/CCSP) 

4c 77 73% 78 109 74% 68% 

Moro Canyon (CCSP) 3c 5 100% 6 107 86% 74% 

Total 33 250 82% 257 793 81% 70% 
*GPS tracks were only collected for bikers in 2018. 
a,b,cLocations with the same letter were sampled over the same sampling period. 
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GPS-based tracking 
 

 
Figure B.16. [ƻŎŀǘƛƻƴ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ƻŦ Ƴƻǳƴǘŀƛƴ ōƛƪŜ ǾƛǎƛǘƻǊǎΩ ƻǊƛƎƛƴ ōȅ ȊƛǇ ŎƻŘŜ ŦƻǊ !ƭƛǎƻ ŀƴŘ ²ƻƻŘ 
Wilderness Park.  


