Technical Note September 2006

National Visitor Use Monitoring Program Update 
As of October 2006, several new USDA Forest Service National Visitor Use Monitoring (NVUM) visitation estimates will be available.  This includes revised visitation estimates for all National Forests and Grasslands from their initial NVUM sample, and new estimates for 24 forests that sampled between October 2004 and September 2005.  

The NVUM program has been gathering data through on-site interviews, traffic counters, and proxy counts since January 2000.  Starting in September 2004, National Forests and Grasslands began collecting NVUM data for a second time.  The data collected is used to develop estimates of recreation visitation and descriptions of the visit population.  During the life of this program the overall sample structure and basic survey protocols have not changed appreciatively.  However, there have been some improvements in the definition of the sample population, field operations, and in the estimation procedure which have led to some significant changes in forest visitation estimates.  This document provides some technical background that describes the effects of the incorporated changes.  For simplicity, the first cycle of data collection is referred to as Round 1 (data collected between January 2000 and September 2003) and the second cycle is referred to as Round 2 (data collected from September 2004 to present).  
Update of Round 1 Visitation Estimates 

The original Round 1 NVUM forest recreation visitation estimates (released between March 2001 and June 2004) were developed using traffic counts and interviews of visitors.  Each sample day a 24 hour traffic count was collected then adjusted for recreation visitation by using information from the interviews.  During the interviews it was determined whether the traffic was recreation related.  The proportion of last exiting recreation traffic was then applied to the traffic count and multiplied by the number of people per vehicle resulting in a daily recreation use estimate.  This daily estimate was then multiplied by the total number of recreation site days
 on that forest.  However, for a number of sampling strata
, the sample size was extremely small.  In those instances, sufficient sample sizes were obtained by grouping observations, first within the site type
 for the forest and then across all forests in the region.  The intent was to use data as ‘close’ to the area for which an estimate was needed.  Usually, this approach did provide sufficient data to calculate the needed estimates.  However, sample sizes could still be quite small and neither atypical nor highly variable results were completely addressed.  For a detailed description of the NVUM analysis procedures refer to Forest Service National Visitor Use Monitoring Process: Research Method Documentation; English, Kocis, Zarnoch, and Arnold; Southern Research Station; May 2002 (http://www.fs.fed.us/recreation/programs/nvum).
Continued review and analysis of the NVUM data highlighted the effect that small sample sizes and atypical observations had on the estimators that were used as intermediate steps in calculating visitation.  Examples of these ‘intermediate estimators’ included average people per vehicle, percent of exiting traffic completing a recreation visit, average site visits per national forest visit, and calibration coefficients for visitation proxy counts.   There was concern about what role these issues would play in interpreting NVUM results for Round 1 and Round 2, particularly with assessing forest level trends in visitation.  It was clear that the stability of the intermediate estimators across rounds of sampling was a very important consideration.  
The decision was made to use information from all forests in a region to help stabilize the intermediate estimators that were subject to wide variability, through the use of a statistical model.  The modeling process takes the existing data, and determines the value that best ‘fits’ the full set of data.  These fitted values can be used as a substitute for sample data in specific instances where sample sizes were either too small or too highly variable to be reliable.  Models were developed for all of the intermediate estimators used in calculating visitation.   The revised Round 1 visitation estimates used this modeling approach to data analysis where sample sizes or data variability was a problem.
The modeling approach holds several advantages.  First, it smoothes the intermediate estimators for a forest by reducing the influence of small sample sizes and atypical responses.  Second, the fitted values balance the unique attributes of a particular forest with the commonalities of a given site type and use level
 across all forests in a region.  Since the fitted values for any given forest are based on data pooled from all the forests in the Region, they are more stable than those derived from just a small sample of data.  Although all the forests in a Region are used in the model, the fitted value for any particular sampling stratum is unique from one forest to another.  
The NVUM managers chose to update all Round 1 estimates of forest visitation using the same statistical modeling approach that will be used to develop visitation estimates for Round 2.  This is consistent with the approach used by the Forest Inventory and Assessment (FIA) program to update estimates of timber volumes as new information or procedures become available.  The idea is to use models to stabilize key relationships and then update the estimates after significant changes in the approach or model are made.  Research on NVUM modeling is progressing and more changes could be expected as improvements are implemented.

The revised Round 1 visitation estimates for all forests are scheduled for release as part of NRIS HD-NVUM 1.2 software, around October 2006.  For some forests, the model-assisted estimates are significantly different from the original Round 1 estimates.  This tends to occur for national forests with small sample sizes or those that had atypical responses to key variables relative to other forests in a region.  Over time it is expected that these parameters will stabilize. 

Visitation Estimates for Round 2  

Round 2 reports for forests sampled during FY2005 will be released by October 1, 2006.  Many forests will find the visitor use estimate to be significantly different than their revised Round 1 estimate.  The Round 2 numbers tend to be lower than those for Round 1.  Does this mean recreation use on these national forests has actually decreased?  Possibly, but not necessarily.  Several changes in the NVUM process may also account for some of the difference.  The basic changes include: fewer site days shown as having last exiting recreation use and different wording on the road signs used to capture vehicle traffic.  The following discussion elaborates on differences between Round 1 and Round 2 and their potential effects on the visitation estimates.   
Forest staff learned a great deal from the implementation of Round 1 and used this knowledge to improve the population of site days that were sampled in Round 2. In Round 1, forest staffs were encouraged to include all days as potential survey days, unless the site or area was administratively closed. On-site surveying revealed a large number of sample days with little or no traffic, no interviews, and few observations of people.  In Round 2, forests were encouraged to remove days from the sample that were not expected to have any last-exiting recreation traffic.  The intent was to use knowledge gained in Round 1 to reduce the number of zero visitation sample days and redirect sampling to days where more useful information could be obtained.  Although the sample population had fewer days, these days were expected to yield higher average traffic counts and more exit interviews. The changes were expected to offset each other with a negligible effect on visitation estimates. In addition, the total number of interviews would be greater, reducing sample size problems and further strengthening the modeling effort.  
In practice, forest staff did reduce the total number of site days that could be sampled by showing more days with no last exiting recreation use and fewer days open for NVUM sampling.  About 70% of the forest strata had fewer site days in Round 2 than in Round 1.  Overall, the number of days shown as having open last-exiting recreation use was reduced by over 20 percent. Therefore, when calculating total forest visitation, the multiplier in the visitation calculation formula was reduced.  This could result in a smaller visitation estimate.  However, since many of the days with zero recreation traffic counts were removed from the sample, the average traffic counts were expected to be higher.  The Round 2 results for the first year of sampling show that this assumption was true in some cases but not in others.  For Day Use Developed Sites, the average exiting traffic per day was higher in Round 2 and by proportionately more than the decline in days.  For General Forest Area sites, the increase in average traffic per day almost exactly balanced the reduction in days.  For Overnight Use sites and Wilderness sites, average exiting traffic per day was lower in Round 2 than in Round 1.  
A change in the wording of roadside signs used at interview sites also had a strong effect on visitation estimates.  The proportion of last-exiting recreation traffic was significantly lower in Round 2 than in Round 1.  In Round 1 the road signs said “Voluntary Recreation Survey Ahead”.  The NVUM team was concerned that the wording on the signs might be a source of bias for the sample of individuals that were surveyed.  A study was conducted to evaluate the effect of several different sign wordings.  The study showed that the words “voluntary” and “recreation” discouraged many people from stopping at the survey site, especially people not on a recreation visit.  In Round 2 the roadside signs say “Traffic Survey Ahead” and “Survey Site Please Stop”.  Overall, the number of people who agreed to be interviewed was higher in Round 2.  Of those who agreed to be interviewed, fewer of them were last-exiting recreation visitors than in Round 1 (80 percent of the strata).  More of the traffic that stopped was people commuting to work, just passing through, or some other non-recreation purpose.  Since the proportion of last-exiting recreation traffic is used to adjust the daily traffic count, which in turn is used to develop the visitation estimate, this had a significant effect on the total visitation estimate for the forest.  Overall, the proportion of last-exiting traffic for the 24 forests sampled in Round 2 was 13 percent lower than in Round 1.  In the General Forest Area settings where interviewers were stationed along forest service roads and where the signs were used most extensively, the proportion of last-exiting recreation traffic was 17 percent lower.  There was a 5 percent decrease in the proportion of last-exiting recreation visitors at Wilderness trailheads.  
The change in sign wording yielded a larger and more representative sample of visitors by encouraging all types of traffic to stop, not just recreation traffic.  The larger proportion of non-recreation traffic that stopped in Round 2 suggests that the signs wording may have created some bias in Round 1 estimates, inflating them towards higher recreation use because non-recreation traffic did not stop.     
Some information used in the visitation estimate calculation showed no change between Round 1 and Round 2.  The people per vehicle estimate remained nearly identical.  In Round 1 the overall average was 2.531 people per vehicle, compared to 2.536 in Round 2.  

In general Round 2 information is likely to be better than Round 1 information for the following reasons: 
· A learning curve – the work forest staff did to define the use levels and sites to be sampled on the forest improved in Round 2; interviewer training classes, training handbooks and videos, and quality controls were improved; experience with the NVUM program, protocols, and results reduced field errors. 
· Round 2 added a “very high” use level to the sampling strata.  This allowed forest staff to separate extremely high use areas into their own strata, thus reducing their effect on similar sites that had lower use.  For example, in Round 1 a high use interpretive center would be in the same use level stratum as a picnic/beach area although one may receive 5,000 people per day and the other 1,000 people per day, but both were labeled as high use.  In Round 2 the very high use days at the interpretive center could be separated from the high use days at the picnic site.

· Quality Assurance procedures in data recording, data cleaning, and data processing are more sophisticated in Round 2.  More data recording errors are caught and corrected.  Atypical results are more fully investigated.  
In summary, there are several factors that may explain some of the change in recreation visitation between Round 1 and Round 2, in addition to actual change in the number of national forest visitors.  Using the guidance in this technical note, forest staff will need to review their individual forest reports from both Round 1 and Round 2 to determine the extent of these effects.  Forest staffs are encouraged to conduct their own review and then call the NVUM team if additional information or investigation is needed.  The NVUM team is continuing to investigate ways to improve the NVUM analysis model.   

� A recreation site day is a recreation site or area that is open for recreation use. 


� Sampling strata or stratum – is the combination of a site type and a use level from which the sample days are drawn.  For example Day Use Developed sites, low use level is a stratum.  The plural of stratum is strata. 





� Site type:  the sample procedure divided recreation sites and areas into four categories – day use developed sites, overnight use developed sites, congressionally designated Wilderness, and undeveloped forest areas (also call General Forest Areas or GFA). 





� Use level: for each day that a specific site or area was open for recreation the forest staff labeled the day as having low, medium, or high use.  Round 2 added a fourth use level – very high.  Each forest defined the upper and lower bounds of the use levels unique for their forest. 





