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10 Cameras 

-Placed at both open/closed trails 

 

 

 

 



Background 

 
  Extensive illegal trail cutting (2009-2011)  
 

– Education Campaign 
 

– Comprehensive Signage 
 

–  Ranger-User Education 
  

– Enforcement 
 
– Natural Resource Management Plan (NMRP) in progress 

– CEQA MND available for public comment 
 
 



Project Goals 

 
Monitoring human and wildlife traffic before, during, and 
after targeted enforcement efforts 
 

– Identification of high-traffic areas/time/days 
 

– Monitoring enforcement effectiveness  
 

– Wildlife response 
 
 



Creating an Enforcement Plan 

 
Monitoring human and wildlife traffic before, during, and 
after targeted enforcement efforts 
 

– Identification of high-traffic areas/time/days 
 

– Monitoring enforcement effectiveness  
 

– Wildlife response 
 
 

 
Monitoring human and wildlife traffic before, during, and 
after targeted enforcement efforts 
 

– Identification of high-traffic areas/time/days 
 

– Monitoring enforcement effectiveness  
 

– Wildlife response 
 
 

 
”Pre-Enforcement” Phase 
 
 
What trails receive the highest human and wildlife traffic?  
 
 
What are the heaviest use days or times of day? 
 



-  2 officers 
 
-  Every Sunday, Saturday, and Wednesday 
 
-  10 hour shifts 



Study Costs 

 
 
More than 200 hours labor hours from City rangers, interns, 
biologists 
 
 - $5,100 spent on labor using primarily intern hours  
 
 - Labor costs would be more than $23,000 if biologist 
  hours were used instead 
 



 
 
 
 

- Camera Placement 

- Data Collected 

- Security Issues 
 

 

 

 



45,000 photos captured from May-29 to Dec-18 
 
8,000 photos are “valid” captures 
 



Total Number of Users 

Presenter
Presentation Notes
Mountain Bikers totaled 5490 during the 170 days of monitoring.

Mountain Bikers comprised 76.8% of all users.  You are over 3 times as likely to see a mountain biker on the trails as any other user.

Mountain bikers are the key user group on Del Mar Mesa.



Total Users by Day of Week 

Presenter
Presentation Notes
 Most use of trails occurs on Sun (21%) and Sat (18%)  for a total of 39%.  





Legal vs. Illegal Use 

Presenter
Presentation Notes
63% of the total use within the study area is illegal.  Total of all data. Majority of use is illegal.

The majority is illegal mnt biking and the % of illegal mountain biking is significantly more than other users. 

 
			 



Weekly Use in Study Area 

Presenter
Presentation Notes
By week showing use and level of warden intervention




Human Use by Enforcement Period 

Sampling Days:      52                              75                             43 

Presenter
Presentation Notes
There appears to be a decline in Mnt Bike use  after enforcement started

Other uses appear unchanged by enforcement treatments.



Human Use by Enforcement Period 

Presenter
Presentation Notes
There appears to be a decline in Mnt Bike use  after enforcement started

Other uses appear unchanged by enforcement treatments.



Mnt Bike Use by Enforcement Period 

Presenter
Presentation Notes
 
Within the Mnt Bike use it appears that there is a decrease in illegal use, while legal use has remained the same




Changes Pre and Post Intervention 

 Total Pre During Post
Legal Bikers 20% 16% 20% 33%

Illegal Bikers 55% 67% 52% 30%
Illegal Other 12% 11% 12% 12%
Legal Other 13% 6% 16% 26%

Total 100% 100% 100% 100%
Total Number 6720 3362 2049 1309

Total Survey Days 170 52 75 43
Number/Survey Day 39.5 64.7 27.3 30.4

Does not include “Unknown” 

Presenter
Presentation Notes
So after intervention legal use increased and illegal use decrease for MNT bikers (only). 

As important,  the number of users decreased by 64.7  per survey day to 17.9




 
Wildlife 



Examples of “Pre-Enforcement” Wildlife Captures  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Examples of “During Enforcement” Wildlife Captures  
 











Total Number of Animals 

Presenter
Presentation Notes
Animals  totaled 1665 during the 170 days of monitoring.

Large animals comprised 55.9% of all camera captures.   

Dogs and horses comprised 11.1% and 5.3% of the total camera captures



Wildlife Captures by Hour  

Presenter
Presentation Notes
Animals  totaled 1665 during the 170 days of monitoring.

Large animals comprised 55.9% of all camera captures.   

Dogs and horses comprised 11.1% and 5.3% of the total camera captures

This seems to make sense.  Most animals come out at later in the evening into the morning.  
Whereas, dogs and horse come out at during the day





Questions 
 

 
Is use the same throughout all three periods?  
 
No. P(same) = 1.23E-10 
 
During and post enforcement periods are    
significantly different than pre-enforcement.  
 
 



Questions 
 

 
Is legal use the same throughout all three periods?  
 
No. P(same) = 0.002 
 
Pre and post periods are significantly different than 
during.  
 
 



Questions 

• Is illegal use by mountain bikers higher 
than other user types pre intervention? 

• Yes.   X2  = 54.62  p <<< 0.05 

 

• Is illegal use by mountain bikers higher 
than other user types post intervention? 

• No.   X2  = 0.0167  p  = 0.897 

 



Does technology and social networking effect the lag time 
between the start of an enforcement presence and 
decrease of recreational use? 
 

Recreation and Land Management in 2014 
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