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Background

• A global trend of increased visitation to protected areas has 
amplified the threat of overcrowding, congestion and overuse, 
leading to…

• Resource degradation

• Spoiled visitor experiences

• Reduced public access

• Decreased repeat visitation

• Litigation 

(Hadwen, Hill, & Pickering, 2007; Manning, 2007; Marion, 2007) 



Background

• Consequently, public recreation entities are required by law to 
describe and report use at their facilities in the form of visitor 
capacity assessments

• National Park and Recreation Act 

• Wild and Scenic Rivers Act 

• The National Trail System Act



Strategies for Use Assessments

• Traditional approaches…

• Visitation logs

• Visitor surveys

• Mandatory permitting

• Personal Observations

• Traffic counters

• Challenges associated with cost, practicality and 
comprehensiveness of these approaches have led to the 
development of new technologies or adaptations of old 
approaches



Strategies for Use Assessments

• Advancements in technology 
have increased quality and 
reduced the cost of camera-
based use assessments



Purpose

• To introduce a standardized, field-camera 
based approach to measure use

• To describe a photo analytic software 
(Timelapse2) that may expedite and improve 
the quality of use estimating and reporting



Case Example

• Federal Energy Regulation Commission (FERC)

• Under Form-80, federal licensed hydropower developments with 
recreation facilities are required to report use-estimates to FERC 
to ensure that recreational needs of the public are being met

(Phillips & Schaeffer, 2008)



Methods: Data collection

Data collection took place during the 2015 peak use season 
using field cameras and survey-based approaches.

• Cameras were used to inform use estimates

• Survey data were collected to assess visitor perceptions of 
crowding.

43 total cameras were placed

across 37 sites



Static Amenities

Dynamic Amenities



Timelapse2 Software
• Streamlines the inefficiencies of prior data collection and entry 

methods

• Minimizes errors associated with manual counting methods

• Improve validation strategies



Template
• Allows lead researcher to set-up analysis in advance

• Can create countable categories

• Preview how categories will appear

• Determine how the data should be exported



Reference Photos



Average Length of Stay (LOS)

• Necessary for converting total counts to useable visitor-use 
estimates

1) Track vehicles for one weekday and one weekend in each of 
the two sampling periods at each site.

2) Vehicle needs to have arrived and departed within the 
counting period (11am-5pm).

3) Divide image into six quadrants, and count four vehicles in 
each quadrant, resulting in 100 vehicles counted per site.

4) Include a mid-point adjustment to account for vehicles that 
arrive before, or leave after a given time-point. 

5) Average LOS at site = Σ LOS for each vehicle/# vehicles 
tracked



Counts Observations
Original Equations

Example Equations



Determining Use

• Must combine previous equations with survey data indicating 
the average number of people per vehicle

100 vehicles/day x 2.41 persons/vehicle = 241 total persons

• To extrapolate to peak season use…

241 total persons x 90 days = 21,690 persons during peak season



Results

• Site specific charts representing daily, weekly and total peak 
season use.

Period Level Use Counts



Day Level Use Counts

Time of Day Use Counts



Opportunities

• Using Timelapse2 Software:

• More accurate and efficient than data entry by hand

• Allows user to interface with the image including enhancing, 
clicking and labeling

• Records items for later use and auditing

• Camera-based approaches:

• Less likely to miscount and misrepresent use

• Can distinguish between items and types of use



Challenges

• Using Timelapse2 software:

• Importation of incorrect metadata

• Unreadable images

• The use and placement of cameras: 

• Stolen cameras

• Sensitivity (or lack there-of) of motion sensor cameras

• Identifying camera locations



Implications & Conclusions
• Camera-based approaches combined with Timelapse2 

software are an improved tool for management decisions 

• Camera data can be used for more than use-estimations
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Thank you! 

Questions?


