Trail Use Estimation
Introduction
This protocol describes standardized procedures for installing and using active infra-red trail counters for purposes of visitor use estimation in wildland areas.  According to the Adirondack and Catskill Park State Land Master Plans all Unit Management Plans must include an inventory of public use.  While a census of this information is necessary and preferred to completely understand visitor use, budgets, staff shortages, and time often prevent complete censuses from being collected.  Active infra-red trail counters are effective tools for measuring visitor use in wildland areas.  Wildlands are considered any parcel of New York State land designated as wilderness, wild forest, primitive area, or canoe area as defined by the Adirondack Park and Catskill Park State Land Master Plans.  The State Land Master Plans require an inventory of public use for each designation.  

The main objective of this protocol is to accurately estimate visitor use for the purpose of estimating near a trail register to determine visitor self-registration compliance.  Compliance is defined as the estimate of the number of visitors who actually sign-in at the voluntary self-registration points.  Compliance estimation includes comparing the number of visitors who signed the register book with the number of visitors recorded by the active intra-red trail counter.  
Active infra-red trail counters, (photoelectric counters) consist of a sender that emits a non-visible infra-red beam pulse, and a receiver that detects the beam pulse (Figures 1).  The counter is advanced when the beam pulse is interrupted (active infra-red detection).  The beam pulse is set at a frequency determined by what is to be counted and the manufacturer’s instruction.  For estimating visitor use, the beam pulse value is typically set for ¼ of a second to be recorded as an event.  This value may need to be adjusted after calibration, which is discussed in the Active Infra-Red Trail Counter Installation and Use Procedures.  
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Figure 1: TM1550 Active Infra-Red Trail Monitor© transmitting beam from sender to receiver. 
Sampling Plan
In order to comply with the state land master plans, a sampling plan needs to be developed to collect data that contains a representative sample of the parameters of interest. “Sampling is the systematic strategy by which data are to be collected” (Watson et al., 2000, p. 43).  All impact monitoring and visitor use estimation systems require a well developed sampling plan because proper sampling techniques ensure that the data are representative of the larger population from which they are drawn (Cole, 1989; Watson et al., 2000).

The steps for developing a sampling plan for estimating visitor self-registration compliance are:
Step 1: State Objectives 

“The statement of objectives is a justification or outline of the reasons for collecting a specific set of information” (p. 7).  In other words, it is a statement of why monitoring is to be performed.  The objectives need to be stated clearly because they direct the course of the monitoring by determining the general types of information to be collected and the purpose for which it is collected.  It is important to note that objectives are not an accumulation of information for its own sake.  Objectives include the identification of a specific management problem in terms that attempt to address the problem and should be taken from or developed following a unit management plan (UMP).  

The statement of objectives for visitor use estimation does not need to be long but should be straightforward.  It should include the following information:

1. Participants – This includes all the individuals and groups associated with the monitoring procedure.  This will include at least the unit manager and the individuals conducting the monitoring.    

2. Goals – This is defined in terms of what is to be obtained, such as estimating visitor compliance.  

3. Practical Application​​ – The context in which the information will be used should be clearly stated.  The application may include complying with a UMP objective or a recommended activity.  

4. Scope – The scope describes the extent to which the results can be applied and the future implications of the results.  The scope of visitor use estimation may be limited to the unit where the trail registers are located.  

Step 2: Identify Variables to be Sampled 

Once the objectives are clearly stated, the investigator must decide on the kinds of measurements and observations to be made.  Visitor use estimation is solely interested in use numbers and therefore the variable to be sampled is the number of visitors (Watson et al., 2000). 

Step 3: Define Sampling Unit
To define the sampling unit for estimating visitor compliance, the population and sampling frame need to be defined.  The population will consist of all the visitors to a management particular area.  The sampling frame will be the designated boundary of that particular area and the time period during which the sampling is conducted.    

Step 4: Choose Appropriate Sampling Design
A sampling design is the method by which an investigator selects potential participants from the population and can be statistical and non-statistical. Examples of statistical sampling designs include random, systematic, stratified, or cluster sampling.  Convenience or judgment sampling are considered non-statistical sampling designs.  Statistical sampling designs are preferred for studies that involve making an inference about the population as whole.   

There are several considerations that should be made when choosing to use a statistical or non-statistical sampling design.  The choice will be determined by the objectives of the monitoring procedure.  For examples of statistical sampling designs see Watson et al., 2000.  

Step 5: Select the Sample Size 

Visitor self-registration compliance procedures typically estimate compliance at all or large proportions (e. g. 50%) of trail registers within a unit management area because this information is more useful for understanding visitor use across a management area.  For example, if a complete inventory of compliance estimates is required, the sample size will be all of the trail registers within a given management unit. Time and resources also influence the sample size.  If only one field season is available for sampling or if personal are limited, the sample size may be restricted to the number of campsites that can be monitored within a given time.       

Step 6: Complete the Field Sampling Strategy
The field sampling strategy includes when, where, and how the sampling will be conducted.  Compliance estimates are usually conducted during mid to late summer because that is typically when use is at its peak.  However, the time of year may vary depending on what specifically is being measured (e. g. spring anglers, summer hikers, fall hunters).   

The sampling frame sets the boundaries within which the sampling will be conducted; this is typically a unit management area and for visitor compliance checks, it includes the time of year.  For estimating visitor compliance, trained field techs are sent to the field with an appropriate set of tools and instruction for installing and using active infra-red counters.  Instructions are detailed in the Active Infra-Red Trail Counter Installation and Use Procedures.
Preparations:
· Replace batteries in the sender, receiver, and data collector.
· Cover sender and receiver housing in camouflage tape.
· Gather necessary tools, equipment, and materials.
	Materials & Equipment
	

	· This Manual
	· Camouflage material to hide devices 

	· Field Forms
	· Wood Screws and Washers

	· Maps of the management unit
	· Nylon Webbing

	· Driving Maps to get tot the unit
	· Handheld Screw Driver

	· Tape Measure (100ft)
	· Rechargeable Drill/Screwdriver

	· Measuring Wheel or GPS Device
	· Vegetation Clippers

	· Clipboard
	· Yard Stick 

	· Pencils
	· Camera


Active Infra-Red Trail Counter Installation and Use Procedures 

Record the information for items 1-6 below on the Active Intra-Red Trail Counter Form:
General Trail Counter Information

1. Site Location: Record the general name for the area and the name of the nearest trail or trail head to where the counter will be installed.
2. Date: Record the Day, Month, and Year the counter was installed.
3. Installed By: Record the names of the crew installing the trail counter.
4. Use Level: Record an estimate of the amount of use the trail receives (high, med., low), relative to other forest trails, from the most knowledgeable staff member.  Work with them to quantify use levels on an annual basis (e.g., low use: about 100 users/wk for the 12 wk use season, about 30 users/wk for the 20 wk shoulder season, about 10 users/wk for the 20 wk off-season =  about 2000 users/yr).  
5. Use Type: Record the primary type of use the trail receives (including any illegal uses).  This should be the use type that has the largest impact on the trail (A trail that allows hiking and horseback riding would be recorded as a horse trail). This should be provided by the most knowledgeable forest staff member.
Counter Installation Information 

Important Installation Considerations to get Accurate Estimates:

· Are there trails that are narrow enough to force single file travel?
· If the trail is wide enough for two or more people to consistently walk side by side, your counter will not catch every visitor.
· Is the travel pattern one way or do visitors go in and come out at the same trailhead?
· If visitors go in and come out at the same trail head, they will be counted twice by the counter.   
· How close should the counter be placed to the register?

· If the counter is too close to the register, visitors with children running around the register and visitors spending time around the register but not using the trial or taking several trips from near the register to their vehicle and back will be counted multiple times.  

· Counters that are too far from the register will require more time and energy to collect data from.

· Counters should be more than 100 feet from the trail register but not more than ¼ mile

· Will vandalism or tampering be a concern?

· Counters placed in obvious locations increase the potential for vandalism, tampering, or theft.  

6. Counter Placement: Using a measuring wheel or GPS device, record the distance in feet from the trailhead to the location of the counter along the trail.  Double check all manufacturer instructions for installation and use.
· Along the trail, select a site:
· At least 100 feet from the trail register but not more than ¼ mile.
· Where trail narrows to single file. 
· Where trail is relatively straight or goes up or down hill and visitors are not as likely to be looking to the sides of the trail as see counters.
· Away from where visitors may mill about or cause multiple counts of the same person (e.g. pit toilets, parking lots, boat access sites, campsites along the trail, resting areas along the trail).
· With natural vegetation cover neat chest height to hide the counter.
· Where trees are of sufficient number and size on each side of the trail to allow accurate and stable placement during windy conditions. 
· At the site:
· Approach in a way to minimize impacts of footprints and trampled vegetation that draw attention to the equipment placement.
· Put each counter component (sender/receiver) about 30-40 feet off trail on opposite sides on solid trees that will not move in windy conditions.
· Choose trees that do not have wildlife nests, deer trails, etc.
· On the tree:
· Do not place the counter where it will receive direct sunlight.
· Make sure you have a direct path from the sender to the receiver without needing to remove substantial amounts of vegetation that could move between the counter components.
· Place sender and receiver units at about the same height (perpendicular to a vertical line)
· Make sure the infra-red light beam is about 48” above the trail tread.  Stretch a tape measure or other line tightly from sender to receiver and measure the height of the tape where it crosses the trail.
· Use screws, washers and nylon webbing to fasten counter components.  Run the webbing through the back of the component and screw the webbing to the tree after the placement has been decided adjusting placement as necessary.  Be sure to cut off extra webbing.  
· Use camouflage cloth to cover counter installation and fasten with screws.  Make sure camouflage does not block infra-red beam.
7. Testing and Calibration
· Test counter accuracy by:
· Walking through the infra-red beam at different speeds on the trail.
· Observing visitor for several minutes and check counter numbers against actual observed numbers
· Walking through the line-of-infra-red beam “corridor” where vegetation was removed and check that no limbs or leaves will blow into the path of the beam
· Adjust the infra-red beam pulse as necessary for manufacturer’s instruction for event speed, etc.
8. Downloading
· Download data from counter onto data collector at least once a week to check for problems with the counter and minimize data loss.  Check that data has downloaded to the collector before deleting it from the counter.  
9. Data Analysis and Cleaning

· Transfer data from collector unit to computer and look down event dates and times to make sure that numerous events are not being logged in a short period of time due to wind, fog, heavy rain, or other events.

· Return to the field to ascertain what is causing the rapid events and make corrections to the situation.  
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