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ABSTRACT

Methods for estimating wilderness recreational use were pilot tested
during the summer and fall of 1968 in the Mission Mountains Primitive Area.
The main basis for the estimating methods was trail register information.
Intensive field sampling provided data on actual use to relate to registration
data. Both ratio and regression methods produced estimates with acceptably
small error terms (6 percent for estimated visits, in the case of the ratio
estimates, for example), but the ratio methods seemed to have a small ad-
vantage over regression methods. Overall, 65 percent of the visitor groups
were estimated to have registered, but there were substantial variations in
registration rates associated with a number of factors--type of activity,
mode of travel, length of stay, and weather. The registration rate patterns
were generally similar to those reported from an earlier study in Oregon.
Use of the Mission Mountains Primitive Area is described. Suggestions are
made for wilderness use estimation and for increasing the effectiveness of
trail register systems.
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The rugged north face of
Gray Wolf Peak as viewed
from across the head of
Gray Wolf Lake.

INTRODUCTION

) Wilderness is a fragile resource in both an ecological and an esthetic sense.
Management of wilderness faces the difficult challenge of providing for the use of
these areas while preserving the substantially unmodified ecosystem and the outstanding
opportunities for solitude that are the essential characteristics of wilderness.

The impact of use on the wilderness resource cannot be understood or managed
adequately without knowledge about the level and nature of that use. Many decisions
need to be based on use data, for example, control of use by people and their horses,
redistribution of use pressures, trail construction and maintenance, litter cleanup,
campsite closures and rehabilitation, planning patrol routes for Wilderness Rangers,
and minimizing conflicts between grazing and recreational use. Such decisions are
hampered by the poor quality of wilderness recreation use estimates--among the poorest
of recreation use data.

It is difficult to estimate wilderness use with even modest accuracy for obvious
reasons. Wilderness visitors are highly mobile and are scattered widely over large
areas, away from roads where observation and counting are easy. Users may enter a
wilderness at many access points; several wildernesses have over 60 entrances.



Some wildernesses have no system of visitor registration; managers of most of the
areas that do have a registration system are uncertain how registered use compares with
actual use. This is a serious problem, particularly because of the rapid growth of use
of National Forest and National Park Wilderness. National Forest visitor-days of wil-
derness use were estimated at only one-twentieth of developed campground use in 1946,
but 20 years later this proportion had grown to about one-seventh. We should be skepti-
cal about the figures, but the trend is undeniably strongly upwards. Use projections
strongly suggest large future increases.

This rising use is occurring on a land base of established wilderness that has
remained almost unchanged in total area during the past 30 years; thus, these growing
use pressures need to be managed. Use estimates in the past that have been based
largely on informal observation, experience, and intuition are not acceptable today.
Consequently, the need for sound estimates of wilderness use now is critical--before
wilderness values are irrevocably damaged or destroyed.

lUniversity of California Wildland Research Center, Wilderness and recreation--
a report on resources, values, and problems, ORRRC Study Report 3, Outdoor Recreation
Resources Review Comm., Wash., D.C., 1962, pp. 235-236,and unpublished projections of
the National Forest Recreation Survey (NFRS) indicate about an eight- to tenfold
increase between 1959 and 2000.



A backpacker looks out
over the peaks of

the southern portion
of the Mission Range.

PREVIOUS
STUDIES

One of the first major efforts to develop ways of obtaining wilderness use informa-
tion was made by Wenger and Gregersen in the Three Sisters and Mountain Lakes Wilder-
nesses in Oregon during 1961 and 1962, Wenger (1964) tested the general effectiveness
of unmanned, self-registration stations by placing two different types of registration
boxes and forms and three different types of signs on trails and then interviewing
visitors up the trails, out of sight of the registration stations. He concluded that
self-registration was a promising approach to wilderness use estimations; that a single
card per party, dropped into a box after completion, was superior to a book-type
registration system; and that a firm but explanatory sign was best, Registration rates
averaged 74 percent for both years and both areas. Location of registration stations
had an important influence on response rates.

Wenger and Gregersen (1964) also reported on the association of registration rates
and various visitor and location characteristics. They concluded that "raw'" registra-
tion data contained biases, specifically underrepresenting riders, fishing and elk-
hunting parties, one-person parties, and repeat visitors. Many other factors--including
trails, day of week, size of residence community and distance to it, length of stay, and
occupation--were unrelated to registration rates. They also concluded that the effects
of nonresponse must be fully considered, and that modifications must be made in findings
stemming from raw registration data. Wenger and Gregersen did not report on the conver-

sion of registration data into use estimates.

Lucas (1964) studied recreational use of the Quetico-Superior area in Minnesota

and Ontario, Canada. Traffic counters were placed on six major access roads and drivers
were briefly interviewed as they left the area. The sample included about 4,000 groups--
approximately 4 percent of the total traffic. Estimates of recreational characteristics
for the total measured traffic for each road were made on the basis of the composition
of the sample interviews. Error terms were not calculated. Visits were shorter than
expected; 41 percent of the visitors did not stay overnight, and the average visit was
only 1.75 days. Use was also very unevenly distributed--10 percent of the access points
accounted for over half of the total visitor use for every type of user.

(3]



Thorsell (1968) studied wilderness visitor registration rates in Banff and Yoho
National Parks in Canada. He observed six trail registration stations from a distance
using binoculars without the knowledge of the visitors during a total of 95 hours. The
stations were located at destinations in the interior of the Parks. Only 35 percent
of the visitors registered, a much lower rate than in Wenger's Oregon study. Thorsell
attributes this to the long form he used, which contained 19 questions. He also re-
ported great variation in reégistration rates between locations, but this could be due
to the small sample at each location. He classified all registration stations into
three rates of response, and multiplied registration totals by the inverse of the
assumed rate of response in order to estimate use. A similar procedure, based on an
arbitrarily assumed 75 percent registration rate, was used by Thorsell (1967) in an
earlier study of Waterton Lakes National Park. He reported that about 14 percent of
Banff visitors used the trails, but in a very uneven distribution; the most popular
trail out of a total of 56 trails in the Park accounted for 39 percent of the trail
visitors. Steepness of trails did not seem to affect amount of use. Day use
predominated (94 percent). Only 11 percent of the trail visitors penetrated over 5
miles into the backcountry.

Cushwa et al, (1965), and James and Henley (1968) conducted pilot sampling
studies to estimate dispersed recreation use on large, general recreation areas. Their
technique incorporated interviewing recreationists at established road checkpoints as
they left recreation areas in nonwilderness situations.



How can trail

register data best be
converted into estimates
of wilderness use?

STUDY
OBJECTIVES

The most accurate information on wilderness use would probably be obtained from
use of a registration or permit system administered directly by the area managers.
The California Region of the Forest Service began requiring registration for wilderness
visitors in 1971, This is costly; for most wildernesses, an unmanned self-registration
system seems more feasible for now. But everyone does not register. As a result,
registration data cannot be taken at face value; they must be converted to estimates of
total use. How to make this conversion is the central objective of this study. This
required (1) developing and testing a sampling design to provide estimates of current
use, and (2) establishing relationships between use and trail register data so that
use estimates with specifiable levels of precision could be made in future years, based
on register data.

Several sorts of automatic counting devices were also tested. To aid in developing
use estimation methods applicable to other wilderness-type areas having different kinds
of use and varying conditions, we investigated the relationship of registration rates
to visitor characteristics and to other factors such as season and weather. To help
raise registration rates, we probed reasons for nonregistration.

The Mission Mountains Primitive Area was selected for study because it was large
enough and complex enough to offer a thorough test of the sampling model but not so
large as to make fieldwork for a pilot test too formidable. The Area's administrators
felt it had a substantial amount of both foot and horse travel, day and overnight
use, and summer and fall use; thus, the area seemed to be representative in important
ways of many wilderness-type areas within the National Forest System.
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Figure 1. — Map showing location of study area inthe Northern Rockies.

The Study Area

The Mission Mountains Primitive Area is situated on the east slope of the Mission
Mountain Range encompassing approximately 75,000 acres (fig. 1). The high country west
of the crest, equally wild and beautiful, is in the Flathead Indian Reservation. The
Mission Range is narrow and high. Peaks rise up to 10,000 feet and tower more than
6,000 feet above the Swan Valley to the east and the Mission Valley to the west. It is
a very rugged range, having steep, deep, and narrow canyons. Small glaciers lie on sev-
eral peaks. Mountain goats, grizzly and black bear, deer, elk, coyotes, mountain lions,
and grouse are among the varied wildlife. Over 130 lakes provide a total of about
2,400 acres of water surface (fig. 2). Some lakes are barren; others offer good fishing.
Streams generally are very rapid, often brush-choked, and usually provide poor fishing
(fig. 3). The trail system is rather limited. Most of the trails are dead-end routes
up the deep, east-west canyons to the high cirque lakes. North-south trails, loop trails,
or trail connections from one drainage to the next are scarce. About half of the trails
within the Primitive Area and almost all on the west side of the Mission Mountain Range
are old Indian or packer trails, usually rough, steep, and unsigned. Campsites are not
abundant, and horse feed is very scarce (fig. 4). There are about 20 access points,
including six trails through passes from the Indian Reservation to the west.

(42}



Figure 2. - The Mission Range is narrow, but high and rugged. There are a few small gIac:ers and over 130 lakes. Turquoise
Lake and Sunrise Glacier are shown here.

Figure 3. — The streams in the Mission Mountains are often beautiful cascades, such as this one above Glacier Lake, but
they are usually too rapid and brush-choked to provide good fishing.
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Sampling was concentrated on
more heavily used trails.

The trail to Glacier Lake,
shown here, was by far

the most popular. It accounted
for close to half of all group
visits. It was also the most
heavily sampled trail.

SAMPLE DESIGN

The basic sample design was stratified sampling. This concentrated field time on
trails having enough use to enable us to observe the registration behavior of visitors;
thus we reduced the number of wasted sample days that didn't yield any data. Trail use
was expected to have a highly skewed distribution--a few trails heavily used and many
very lightly used. We also suspected that some types of trails might have different
registration patterns at certain times.

Seven strata were established, differentiated on the basis of varying combinations
of three variables: season (summer or fall), time of week (weekday or weekend), and
expected use on trails (see table 1). Trails were placed in one of four classes of use
on the basis of judgment estimates made by Forest Service Ranger District personnel.
The four classes were 1/4 to 1 (very light), 1 to 2 (light), 2 to 5 (medium), or over
5 (heavy) visits per day, on the average. Trails estimated to average less than one-
fourth of a visit per day were not included (table 1).

Two-day sampling units, rather than l-day units, were used to reduce (a) the
frequency of zero observations, (b) travel expense, and (c¢) variability in the estima-
tion equations. The number of sample units allocated to each strata was based on the
following: (a) The expectation that heavy-use strata would be more variable than light-
use strata; (b) that interviewing costs would be much less in the heavy-use strata due
to more visitor contacts per workday; and (c) that use estimates were desired for
individual trails. We felt that 11 to 18 sampling units in each stratum would produce
an adequate regression estimate for each trail even if the corresponding estimates of
precision (the estimates of error terms) might be unreliable. Lightly used trails
were intentionally sampled at a lower sampling intensity than believed desirable for
statistical reasons because more intensive sampling would not have been economically
feasible. The numbers of trails and 2-day sample units in each strata are shown in
table 1.



Table 1.--Definition of strata and sample selection

S : Combination of variables 4 Allocation of sampling
tra;um :S 1% 3 £ k ' Estimated use . Trajls . lotal sample ‘ Sample units
number , Season® ., Time of week , Estimate . Tra : Units ! selected?

Persons per day  Number Number Number
1~ Summer, Weekend/ >5 1 14 12 (86)
holiday .
2 Summer Weekdays >5 1 26 12(46)
3 Summer All days 2-5 : 1 40 14 (35)
4 Summer All days 1/4-2 16 340 : 18( 5)
5 Fall Weekend/ 2-5 S 45 13(29)
holiday :
6 - Fall Weekdays 1-5 9 207 30(15)
7 Fall Weekend/ 1/4-2 13 117 11( 9)
holiday

lSummer season was from June 15 to September 2, inclusive. Fall season was from
September 9 to November 11, inclusive. In general, the end of the season is determined
by the onset of winter so that the November 11 date was known only after the season
actually closed. The hunting season for mountain goats opened on September 15, and
about 100 permits were issued. Most of the area opened for either sex elk hunting
beginning September 21; the extreme northern part opened on October 27. Deer hunting
opened October 27. Flshlng was permitted durlng the entire study period.

Sampllng intensity in percent is shown in parentheses.

Samplé Selection

Sample units were randomly selected within the constraints of feasible work
scheduling. On weekdays, one location was sampled. On weekends and holidays, two
locations were sampled. We selected 110 two-day sampling units (table 1): 56 units
during the summer and 54 in the fall. First, dates were chosen randomly for each
stratum, and then a trail location was randomly chosen for each date. Sample dates
were chosen first for stratum 1, then for stratum 2, and so on from the remaining
available workdays.

—
(=)



An 18-mile round trip, much
of it on snowshoes, was
required to service this

: ‘ ¥ s 7 self-registration station at
- ' o TR— Elk Pass in late October.

.

The variables in each stratum were measured using a questionnaire for interviews
with groups entering or leaving (fig. 5). Supplementary (covariate) information was
obtained by establishing registration boxes on each trail, where entering groups could
register by filling out a wilderness registration card (Appendix I). This was a con-
densed version of the questionnaire used for trail interviews. Mechanical counters
placed on some of the most heavily used trails and access roads provided additional
covariate data.

Interviewing Procedures

Four interviewers worked as two-man teams checking sample locations from 8 a.m. to
8 p.m. from June 15 until October 20. From October 20 through November 11 the checking
period was shortened to 12 noon to 6 p.m. because the reduction in daylight hours
coupled with changes in use lessened the chances for missing parties. This made it
possible to check twice as many locations each day during the last 3 weeks--four loca-
tions on weekends, two on weekdays.

Interviewers stationed themselves up the trail, out of sight of the registration
station. They drove personal cars rather than official Forest Service vehicles to
avoid influencing visitor registration. Interviewers were dressed in official uniform.
They conducted a brief interview with every party that entered or left.

11
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Figure 5. — Brief interviews were conducted with every party entering or leaving during sampie periods to establish actuat use
to compare and relate to registered use. Sampling was intensive; close to half of the 1968 visitors were contacted.

Registration Stations

Unmanned registration stations (fig. 6) were installed at 19 trail entrances
(fig. 7) in early June, except for trails through the passes; .snow made these inacces-
sible until late June and early July. The locations for these stations were selected
in consultation with the Ranger District staff and included all trails thought to be
used by at least an average of one group every 2 weeks (roughly equal to one-fourth of
a visit per day). One additional trail meeting this criterion was discovered and added
several weeks after the study began; it leads from the Indian Reservation south of the
Primitive Area to Gray Wolf Lake. The registration stations were located where the
trails began at the road, rather than on the Primitive Area boundary (except for trails
through the passes).

Vandalism of unmanned registration boxes as well as of signs, counters, and other
equipment was not a problem. However, two registration stations were severely damaged
by porcupines. Several more stations suffered similar damage, although it was minor.
After stovepipe was placed around posts supporting the signs and boxes, porcupines gave
us no more trouble. '

The registration box, sign, map on signboard, and card format that we used all
were based on Wenger (1964).2 The sign directed one person from each group to register
for the entire party when entering. The registration card (Appendix I) asked for a

2The sign, however, following current Forest Service standards, was gray and brown
instead of yellow and black as in Wenger's test.



Figure 6. — An estimated
65 percent of all groups
registered in the Mission
Mountains Primitive Area.

standard trip description: name, address, party size, date and time in, planned date
and time out, number of pack and saddle animals, whether an outfitter or guide was
used, number of people planning certain activities, the numbers of the "compartments"
in which they planned to travel, and locations where they planned to camp if they were
staying overnight. The registration card was accompanied by a folded map showing 27
numbered '"travel compartments.'" The compartments were based on trail patterns, usually
conforming to drainage basins. The lower and upper halves of drainages were generally
divided into separate compartments.

Registration cards were collected on each sampling day and stapled to corresponding
interview forms for punching. Registration boxes were serviced at least once each week,
except those in the mountain passes, which were serviced either two or three times

during the study.

Traffic Counters

Conventional nonprinting pneumatic traffic counters were installed on the access
roads to the two most used trails: Glacier Lake (number 1 on fig. 7), and Cold Lake
(number 2 on fig. 7). A pressure-pad adaptation of a similar traffic counter was
installed on the Glacier Lake trail. Four prototype ultrasonic beam trail traffic
counters were installed: two on the Glacier Lake trail; one on the Cold Lake Trail;
and one on Fatty Creek trail (number 3 on fig. 7), which was the next most heavily
used trail. Counters were read three times each day when the location was sampled,
and every third or fourth day at other times.

[
(93
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Only about 5 percent of the
visitors traveled by horse,
largely due to rough terrain
and the scarcity of forage.
Even fewer parties traveled
with guides or outfitters.

RESULTS

Visitors responded well to the personal interview situation. There seemed to be no
resentment or problem with visitors feeling "spied upon'" concerning registration. No
one refused to answer questions. »

In total, 470 groups were interviewed, 312 of which were interviewed both when
entering and when leaving. This produced a total of 782 interviews (table 2).

Registration Rates

A key question asked all interviewed groups was: '"Did your party register upon
entering the area?"' Registration forms were checked to see if the answers to this
question were truthful. In more than 95 percent of the cases, groups who had not
registered admitted honestly that they had not.

An estimated 65 percent of all groups registered. This registration rate is
fairly close to the 74-percent registration rate for the two wildernesses studied by
Wenger and Gregersen (1964). Although the Mission Mountains Primitive Area is more
than 500 miles from the area studied by Wenger and Gregersen and does not draw visitors
from the same geographical region, both are predominantly day-use hiking areas that
serve visitors largely from nearby regions rather than from the entire nation.

15



Table 2.--Number of groups interviewed by stratum

Stratum :Entering : Leaving : Both entering : At least

nuber : only ! only ° and leaving : once
1 21 39 142 202
2 16 16 81 113
3 9 .26 47 82
4 3 2 7 12
S 3 '3 25 31
6 4 10 9 23
7 2 4 1 7
Totals 58 100 312 470

The registration rate was depressed by stratum 7 (fall weekends on lightly and
moderately used trails) where only seven groups were contacted, none of whom had
registered. Registration rates, by stratum, were:

Estimated
_registration rate
(Percent)
SUMMER
Stratum
1 69
2 76
3 68
4 83
FALL
Stratum
5 58
6 57
7 0
Summer strata pooled3 74
Fall strata pooled3 41
All strata pooled? 65

Standard
error 3

Use was even more heavily concentrated on a few trails than had been expected;
as a result of this and the greater sampling intensity for heavy-use strata, 93

percent of all interviews occurred on two trails.

Only five trails yielded five or

3A confidence interval of plus or minus one standard error around the estimated
mean will contain the true mean about two-thirds of the time. Plus or minus 2 standard
errors will contain the true mean about 95 percent of the time. See Appendix II for the
formula (from Cochran, 1963, section 6.11) that was used to calculate standard errors.

16



more interviews. The registration rate and number of groups interviewed at least
once are shown in the following tabulation for all trails on which at least one inter-
view was obtained (see fig. 7 for trail locations).

Trail name and number Registration rate
(Percent)™
Glacier Lake 1 71
Cold Lakes 2 67
Fatty Creek 3 73
Jim Lakes 4 22
Red Butte 5 100
Skylark Lake 7 0
S. Lindbergh Lake 8 50
Beaver. Creek 9 87
Mollman Pass 12 100
S. Fork Cold Creek 13 33
Hemlock Creek 14 0
Meadow Lake 15 100
Elk Creek 18 32

Number
interviewed

Completeness of Response on Registration Cards

The key items on the registration card were com

registrants as shown in the following tabulation:

Item

Name and address
(sufficient to address mail)
ZIP code
Date entered area
Time entered area
Date left area (planned)
Time left area (planned)
Number of persons in group
- Number of saddle animals
Number of pack animals

Accompanied by guide ("yes' or '"no'" checked)

Travel compartment numbers (planned)

Campsite locations (planned)
Activities (planned)

Items

comp LQ Eﬁd

(Percent)

99
74
93
92
78
69
99
5100
5100
98
62
665
710

346
89

PPN LA =N A0

pleted by a high percentage of the

“These are weighted means wherever the sample groups came from more than one
stratum; thus four groups were contacted at Jim Lakes and the estimated registration
rate is 22 percent, rather than 25, because of the weighting of the strata involved.

SPercentage of parties traveling with stock who indicated the number of animals.

5Tabulations are based only on those visitors staying overnight in the area.
Instead of indicating the nwmber of
persons in each group who planned to participate in each of the activities listed, 73

"This question was apparently misunderstood.

percent indicated the activities that someone in the group planned to pursue.

percent did not answer.

17
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Accuracy of Planned Length of Stay

Signs at registration stations directed visitors to register when entering. This
meant that visitors could only indicate expected rather than actual time of departure.
Many factors, such as adverse weather and unexpected trail conditions, upset visitors!'
time schedules. On the average, visitors who registered did not stay quite as long as
they had expected. Visitors who did not register, but who were interviewed both upon
entering and leaving, overestimated their stay by approximately 5 percent. About 61
percent of all registered groups who were interviewed upon exiting estimated the length
of their visit correctly (when both the planned and actual stay were expressed to the
nearest whole hour). Groups that came out earlier than planned made up 23 percent of
the total, and parties that stayed longer than planned accounted for 16 percent.
Generally, short stays (under 5 hours) were longer than expected, while longer visits
tended to be shorter than planned. Expected length of stay exceeded actual length
of stay by 10 percent for those registered groups who were interviewed upon exiting.

Relationships of Visitor Characteristics,
Other Variables to Rates [

All groups do not register; furthermore, certain types of visitors are less likely
to register than others. Therefore, the raw registration data not only gives an incom-
plete picture of the use of an area but also a distorted view. Information such as the
following on how a number of factors were related to registration rates could aid
managers in interpreting registration data and also in planning ways to raise registra-
tion rates, which is an important management objective.

Sex and age.--Groups containing adult females generally registered at higher rates
than did all-male or teenage groups (table 3). The groups that were made up entirely
of adult males had an estimated registration rate (66 percent) about equal to the over-
all average. All of the types of groups containing teenage boys or girls had below-
average rates (with the one exception of mixed adult and teenage females, in which
case only two groups were interviewed and both had registered).

Stze of group.--The medium-sized groups (3 to 5 members) had higher estimated
registration rates than either the small or large groups (table 3). One-man groups
(all one-person groups were male) had the lowest registration rate of all, but those
who did register furnished more complete information than did larger groups. All one-
person registrations contained complete addresses, 84 percent provided ZIP codes, and
almost all gave date and time both in and out, travel compartment numbers, and planned
campsites. Presumably, the lone individual who registers sees some possible security
value in providing full information about his wilderness travel plans.

Length of stay.--Visitors who stayed overnight registered at a higher rate than
visitors who did not (table 3). The shorter the stay, the less likely were visitors
to register.

Place of residence.--Local residents (only 8 percent of all interviewed groups)
had a slightly lower registration rate than visitors who lived outside the local
area (table 3). There was no discernible difference in registration rates between
Montana residents and out-of-State visitors.

Weather conditions.--Interviewers subjectively classified the weather conditions
at the time of the interview, and the registration rates for entering parties were
related to the weather (table 3). Data from exiting parties were not used because
weather conditions at the time they would have registered could no longer be observed.
Temperature had little effect on registration rates. Rain and snow, however, reduced
registration rates substantially.

18
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Kind of activity.--Groups that hunted had a low rate--only an estimated 34 percent
registered (based on 38 hunter groups interviewed at least once). Groups having members
who fished had a 75-percent rate (based on 357 fishing groups interviewed at least once).
Groups that neither fished nor hunted had an intermediate rate of 54 percent (based on
75 groups interviewed).

Prior use during the season. --Groups were asked if most of the people in the group
had visited the area during 1968, prior to the interview. More than half had visited
the area earlier during the season. Familiarity with the area from previous visits
lowered rates by only a small amount; the first-time visitor groups had an estimated
rate of 69 percent (201 interviews), whereas groups that had made earlier visits had a
64-percent rate (269 interviews).

Mode of travel.--Horsemen registered at a lower rate than hikers--an estimated 44
percent for horsemen compared to 66 percent for hikers. However, the horseman sample
consisted of only 9 groups interviewed (against 461 hiker groups); thus, neither the
horseman rate nor the difference between the two rates can be estimated precisely.

Use of outfitters or guides.--The sample of groups that used outfitters or guides
included only 5 groups, only one of which registered. In contrast, an estimated 68
percent of the groups without outfitters or guides registered.

Time of week.--Weekday registration rates were estimated at 72 percent (157 inter-
views). Weekend and holiday rates were lower, 62 percent (313 interviews).
Reasons for Not Registering

About 32 percent® of the 470 groups who were interviewed did not register. These
groups were asked by interviewers why they had not registered to try to learn if there
is some way to raise registration rates. A tabulation of their replies follows:

Reasons for failing to register Nonregistrants
‘ (percent)
In a hurry, did not want to take time : 21
Planned to register on way out 12

Had registered on a previous visit, thought
once per season was all that was required 8

Only going a short distance, did not think
it necessary to register 6

Did not notice registration box and sign;
in some cases because of darkness

Did not like to register
Said they had registered, but had not

Raining

LAS TR (S T - S 7]

Thought someone else in party had registered
Miscellaneous reasons 28

No reason given 8

8proportion of interviewed people who registered (68 percent) is higher than the
estimated overall registration rate (65 percent) because the latter is a weighted
average. Rates were below average in some lightly sampled strata and high in some .
heavily sampled strata, accounting for the discrepancy between raw and weighted figures.
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So little time was required to register that perhaps those unwilling to take the
- time didn't understand the importance of registering.

The field interviewers were convinced that at least a majority of the people who
said they planned to register when leaving were telling the truth, rather than ration-
alizing. If this is the case, then the registration rates reported above might be
consistently 2 or 3 percentage points low.

, The people who said they did not see the box (5 percent) were also probably truth-
ful. We watched several people, usually bent over with heavy packs, walk within 5 feet
of'the'registration station without seeming to notice it at all.

Comparison With Results of Previous Studies

Many of our findings can be compared quite directly to those reported by Wenger
and Gregersen (1964) (see table 2). Very few comparisons with the results reported by
Thorsell (1968) are possible, except for those dealing with registration rates (about
twice as high in the Mission Mountains Primitive Area) and variations in such rates
from trail to trail, (which were less in our study). Comparisons are important because
they suggest the degree to which the same factors influence registrations in the same
ways in different wildernesses, and they indicate whether the same use-estimating for-
mula could be applied in different areas.

Although Wenger and Gregersen did not publish confidence intervals for their
estimates, it seems unlikely that the difference between the overall registration rates
in the Oregon study and in our study is statistically significant. The information
‘visitors provided as to their addresses, times of entry and departure, and group sizes
was slightly more complete in our study than that reported in the Oregon study.

Most factors seem to influence registration rates in the Oregon study as well as
in our study, although usually to a lesser degree in our study. However, the effects
of two factors--fishing and the time of the week--were reversed. Unfortunately, the
fishing classification was the one factor that was not defined in the same way in the
two studies. In Oregon, visitor groups were classified as "fishermen only if the
specific purpose of the trip was fishing for the entire group. In Montana, they were
classified as 'fishermen" if some of the group fished or planned to fish.

21



were lightly
ck of trails.
o

»

ured here

apparently because of poor access due to distance or la

sich as Migh Park Lake Rict

’

€s

Many beautiful

used,




Regression estimates of
use were not improved
by adding information
on one- and two-person
and local groups.

GENERATION OF
USE ESTIMATES

The basic data from which use estimates were generated included information ob-
tained from registration cards completed by visitors entering the area (called X
variables); personal interviews on sampling days with entering visitors after they had
had an opportunity to register at the registration stations (Y variables); and personal
interviews on sampling days with visitors leaving the area (Z variables). Several
analytical estimation procedures were tested to determine which one produced the most
precise estimates of use including: (a) registration information, (b) ratio estimation,
(c) stratified random-sampling estimation, and (d) simple and multiple regression
estimation.

The target (or planned) population we wanted to estimate included all visitors to
the Mission Mountains Primitive Area. However, the sampled populations on which
analyses were based were slightly different from this target population because we
didn't sample: (a) The few winter and spring visitors, (b) users of lightly used and
unknown trails, (c) visitors who did not enter on established trails, and (d) users who
entered and left on sampling days during late evening and early morning hours (from
8 p.m. to 8 a.m.). Some indication of the effect of our decision not to sample during
these hours is the fact that about 11 percent more groups were interviewed upon leaving
than upon entering (412 vs. 370 groups). This was due primarily to early entry of
visitors into the area. A few groups probably entered so early and left so late that
they were missed entirely. In addition, some uses such as total use in visitor-days
were estimated in terms of how long people expected to stay rather than how much time
they actually spent in the area.

Estimates of use were generated for 13 variables (see Appendix III), only three

of which developed as variables of primary importance. These three (called key
variables throughout this report) are (a) number of visitors (i = 1), (b) use in
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visitor-days (i = 6), and- (c) number of groups (i = 7). Other variables--number of
riding groups, saddle animals, pack animals, and so forth--were of secondary importance
because almost all use of the wilderness was by hikers.

The'relative stréngths and weaknesses of each of the use-estimation procedures are
discussed along with the estimates derived on pages 24-34,

Registration Station Data

- A box containing registration forms together with a sign requesting each entering
group to register is the least expensive technique for obtaining information about
wilderness users.” Used alone, however, it cannot provide reliable estimates of recrea-
tion use, mainly because of nonregistration by some groups. At best, the method can
provide lower bounds to estimated use. It can tell an administrator that an area is
receiving at least as much use as the registration totals indicate, assuming (a) that
entering groups furnish reasonably accurate answers to all questions, and (b) that there
is little stuffing of registration boxes with falsely completed forms. These seemed
to be safe assumptions. Information derived from uptrail interviews confirmed the
accuracy of answers on registration cards and also revealed that only two groups out
of 470 "stuffed" the boxes.

Information from all completed registration forms was added to produce raw, un-
corrected estimates of use by strata, for all variables (see table 4 for key variables
and table 10, Appendix III, for all variables).

Table 4.--Estimates of recreation use on the Mission Mountains
Primitive Area, Montana, based on raw (uncorrected)
registration information, summer-fall, 1968

Strata : Visits . Total use : Groups

Number Visitor-hours? Number
Summer 2,705 30,265 680
Fall 354 4,527 130
Summer + Fall 3,059 34,792 810
1 658 6,511 166
2 597 4,533 169
3 570 3,932 137
4 880 15,289 208
5 140 1,397 51
6 136 2,375 ) 53
7 78 755 26

Ipivide visitor-hours by 12 to get visitor-days, as defined
for federal recreation area statistics.

N
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Ratio Bstimation (Corrected Registration Information]

To generate more accurate estimates of use from raw data computed from completed
registration forms, the data can be corrected using an expansion factor based on the
estimated registration rate; in statistical terms, this provides a ratio estimate.?®
Estimates of use with their associated standard errors, corrected for registration
rate, are shown in table 5 for the key variables.

Raw registration totals were multiplied by the following correction factors:
number of visits, 1.35; number of visitor-hours, 1.63; and number of groups, 1.24,

Table 5.--Estimates of recreation use on the Mission Mountains Primitive
Area, Montana, based on ratio estimation (corrected
registration information), summer-fall, 1968

Visits Total use Group
Strata . .

. : Standard : . : Standard : . : Standard

Estimate . error! . Estimate . errorl Estimate . errorl

Number Percent Hours Percent Number Percent
Summer 3,652 6.3 49,332 14.7 843 8.1-
Fall 478 do. 7,379 do. 161 do.
Summer + Fall 4,130 do. 56,711 do. 1,004 do.
1 888 do. 10,613 do. 206 do.
2 806 do. 7,389 do. 210 do.
3 770 do. : 6,409 do. 170 do.
4 1,188 do. 24,921 do. 258 do.
S 189 do. 2,277 do. 63 do.
6 184 - do. 3,871 do. 66 do.
7 105 do. 1,231 do. 32 do.

lstandard error, expressed as percentage of the estimate. Standard errors do not
vary from stratum to stratum because in ratic estimation variance is unconditional.

We used the "combined ratio estimate" from Cochran (1963, section 6.11).
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Ratio estimates also have advantages from a statistical standpoint. The ratio
estimates had the smallest error terms of any of the estimation methods tested. A ratio
estimate is based on an assumption of linearity through the origin--in other words, when
there are no registrations, there would be no estimated use (Cochran 1963, section 6.9).
This assumption fits well. We observed use only for 12 hours on each of the 2 days in a
sample unit, while registered use was measured over the whole 48-hour period. This
means registered use could be either larger or smaller than observed use. If use and
registration were measured over identical time periods, actual use could not be less
than registered use. This difference could introduce a bias, probably small.

Ratio estimation is also best if the variance of Y at a given value of X is
proportional to the value of X--in other words, if the variance of Y increases as X
increases. This also seems reasonable for trail registration data.

In practical terms, ratio estimation is easy for land managers to understand and
apply. The procedure is intuitively obvious and the calculations are very simple.

Stratified Random -Sampling Estimation

Unbiased estimates of use with their associated standard errors were generated
using stratified random-sampling estimation procedures (table 6). Two sets of estimates
were produced: one based on data from persons interviewed when entering, the other
based on persons interviewed when leaving. These data were multiplied by the inverse
of the sampling fraction. For example, 12 of 14 possible 2-day units were sampled
in stratum 1, so the interview totals were multiplied by 14/12 or 1.1667.

The estimates of the number of visits and number of groups entering and leaving
were about the same in the summer, but were markedly different in the fall. This was
attributed to the fact that visitors who entered the area prior to the arrival of the
interviewer at 8 a.m. (or at 12 noon the last few weeks) were more common in the fall
than in the summer.

Expected and actual hours of use were quite similar in the summer, but expected
use (12,996 hours) far exceeded actual use (3,681 hours) in the fall. This was partly
attributed to the fact that unplanned factors reduced actual length of stay in the fall
about 10 percent below visitors' expectations. However, most of the difference between
expected and actual hours of use in the fall was attributed to sampling variability in
stratum 7 (one group that planned to stay 8 days--an unusually long time--was
interviewed only upon entering). The precision of total estimated summer visitor-hours
was high for both entering and exiting visitors, but was unacceptably low for total
estimated fall visitor-hours. More precise estimates for the three key variables were
obtained by combining summer and fall strata.

Sampling to obtain estimates of use was far less efficient in the fall than in the
summer. This probably reflected the light and variable use in the fall. It is also
more difficult to select hours in the fall for interviewing that would assure contact-
ing nearly all visitors at least once. Some hunters enter early in the day, a few
leave late.

This type of estimation did not give adequate precision at reasonable cost. Sam-
pling intensities during summer, fall, and summer+fall were high (13, 15, and 14 percent,
respectively) as were costs; yet precision levels for several variables were considerably
less than desired. One advantage of this method is that unbiased estimates and preci-
sion levels are obtained for all variables of interest,

Where highly reliable estimates are obtained for several variables, as was the
case for some strata in this study, they can be used as a standard for comparison with
estimates from other estimation methods. These other methods might be more efficient,
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but they depend on certain assumptions that cannot be adequately tested. Such a com-
parison would only have validity if ""loopholes" were closed, such as the visitors who
entered or left on sample days when the interviewers were not on the trail. Otherwise
the sampling fraction, based on the proportion of days sampled, exaggerates the propor-
tion of use sampled. One way of dealing with this problem would be to define the
sampling frame in terms of hours, and choose blocks of hours randomly. The extremely
late and early hours, say from 11:00 p.m. to 5:00 a.m., could probably be safely ignored.

Table 6.--Stratified random-sampling estimates of recreation use on the Mission
Mountains Primitive Area, Montana, based on interview of entering and
leaving visitors, summer-fall 1968

: Visits f Total use f Groups
Stratum : - - - - -
‘ Estimate .Standa{d ‘ Estimate ° Standa{d ‘ Estimate ° Standa§d
. error : : error : : erroxr
Number Percent Visitor-hours Percent Number Percent

BASED ON INTERVIEW OF VISITORS UPON ENTRANCE

Summer 2,878 11.3 20,918 12.9 748 10.3
Fall 506 22.9 12,996 59.8 209 18.9
Summer + Fall 3,384 10.6 33,914 24.3 957 9.0
1 763 6.8 6,795 13.2 190 5.8
2 692 11.3 5,619 17.6 209 8.6
3 686 16.9 3,774 23.7 160 17.5
4 737 41.5 4,730 46.0 189 36.0
5 228 37.7 958 26.3 97 33.0
6 200 31.0 4,039 44.6 83 25.3
7 78 60.3 8,154 92.7 29 41.4
BASED ON INTERVIEW OF VISITORS UPON DEPARTURE
Summer 2,898 12.1 22,275 8.0 776 9.6
Fall 668 20.4 3,681 25.0 273 19.3
Summer + Fall 3,566 10.6 25,956 7.8 1,049 8.7
1 838 6.8 8,038 9.9 209 5.6
2 600 13.8 4,125 11.5 191 10.5
3 837 l6.7 7,281 14.8 206 16.9
4 623 49.1 2,832 38.4 170 36.0
5 215 40.0 652 37.3 93 38.2
6 297 22.2 2,279 35.4 131 22.1
7 156 52.6 750 49.9 49 52.5

1Standard error, expressed as percentage of the estimate.
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Regression Estimation

Estimates of use and associated standard errors were generated for the three key
variables using simple linear regression estimation procedures. The three basic
regression equations used in this analysis expressed linear functions of the
corresponding covariate,

The precision of total estimated summer use was high for all three key variables,
but unacceptably low for all fall-use estimates (table 7). The reasons for the large
standard error terms for all variables in the fall cannot be determined precisely.
Sampling intensity should have been adequate with a 29-, 14-, and 9-percent sampling
rate, respectively, in strata 5, 6, and 7. A zero registration rate likely accounted
for the low precision level in stratum 7, yet registration rates of 58 and 57 percent
were obtained for strata 5 and 6, respectively. The high standard errors may be a
function of the greater inherent variability of fall use and registration rates. The
average length of stay was a little longer during the fall than it was during summer,
but it was much more variable. Such use included (a) a mixture of deer and elk hunters
walking the lower elevation trails for a few hours, (b) fishermen and hikers out for the
day, and (c) mountain goat hunters camping for days in the high country.

Summer and fall strata were pooled to generate season-long estimates of use for
the key variables using simple linear regression estimation methods (table 8). The
advantage of pooling all strata, of course, is the large sample size obtained (n = 110
2-day sample units). Fairly precise season-long estimates of use were obtained for
all variables, Pooling all strata can, of course, yield misleading results if some of
the strata are substantially different populations.

Table 7.--Regression estimates of recreation use on the Mission Mountains Primitive
Area, Montana, based on self-registration--interview relationships,
summer-fall, 1968

Visits . Total use . Groups
Stratum " .

. Estimate | Sta“daﬁd * Estimate | Standagd * Estimate | Standa§d
: . error : :  error : : error

Number Percent  Visitor-hours Percent Number Percent
Summer 3,622 8.9 39,544 13.9 910 10.0
Fall 634 49.0 8,046 59.8 220 36.7
Summer + Fall 4,256 10.4 47,590 17.7 1,130 13.7
1 836 4.2 7,976 7.1 208 5.3
2 765 5.5 5,666 12.0 214 6.1
3 739 7.2 5,036 17.0 176 8.5
4 1,282 22.3 20,866 21.3 312 23.7
5 199 28.6 2,004 48.0 70 22.8
6 277 68.2 4,314 102.5 99 49.5
7 158 72.8 1,728 112.4 51 59.0

lstandard error, expressed as percentage of the estimate.
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Table 8.--Regression equations, coefficients of determination (R?), and
standard errors for the key variables

: : Coefficient of :
Variable : Regression : determination : Standard
equation : (R2) :  error

Season-long number of

visits Y; = 0.51 + 1.26(X;) 0.88 7.02
Season-long recreation

use (hours) Yg =6.96 + 1.21(Xg) 0.79 118.65°
Season-long number of

groups Y7 =0.16 + 1.24(X;) 0.86 1.97

where: 'X; = registration total for individual visits,

Xg = registration total for expected hours of use,

X7 = registration total for group visits,

Multiple regression analyses were next run to determine whether additional covar-
iate information might result in more precise estimates of use, especially for the fall
strata. Variables representing one- and two-person groups and local groups were added
as covariates. These additional covariates were included because earlier work by Wenger
and Gregersen (1964) indicated that small groups and local groups tended to register at
lower rates than other groups. Results indicated that although the data for these types
of use based on interviews generally improved precision as measured by the standard
error of estimate, substitution of registration data for interview data essentially
wiped out this improvement. Estimating procedures using interview data don't seem
practical because an administrator would ordinarily have to work with registration data.

Regressions were also run to determine whether numbers of registered users might
also give an adequate estimate of hours of use and number of groups. It was found that
registered visits could be used as well as registered groups in the prediction of total
number of groups, but the registered visits variable was considerably poorer than
registered visitor-hours in the prediction of total visitor-hours.

Mechanical Counters

Mechanical counters were used in conjunction with interview information to evaluate
devices that might be used for a several-year period following calibration to obtain
inexpensive and acceptably accurate estimates of use. The study was concerned mainly
with evaluating counting devices, rather than attempting to establish prediction equa-
tions based on their results.
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Table 9.--Regression equations, coefficients of determination (R?), and
standard errors for the key variables, based on
mechanical counter relationships

Coefficient of
Regression : determination ¢ Standard

Variable :
equation : (R%) : error

“e oo

VEHICLE TRAFFIC-COUNTER REGRESSION

Season-long number of

visits Y1 = -3.63 + 1,29 (TC) 0.67 17.68
Season-long recreation
use (hours) Y6 = -1,596.40 + 148.79 (TC) .37 3,855.29
Season-long number of :
groups Y7 = 0.47 + 0.29 (TC) ' .66 4.16
n = 22

TRAIL PRESSURE-PAD COUNTER REGRESSION

Season-long number of

visits Yl = 9.33 + 0.84 (PC) .83 14.85
Season-long recreation
use (hours) Y6 = 2,12 + 104.21 (PC) .48 4,145.85
Season-long number of ,
groups Y7 = 5.20 + 0.16 (PC) .69 ‘ 4.00
n = 14 '

The prototype ultrasonic beam counters could not be kept in adjustment and operat-
ing long enough to yield any usable counts. The counters operated well when tested
indoors, but failed in the field, probably due to temperature fluctuations and moisture.
The trail pressure-pad counter and traffic counters worked quite satisfactorily, how-
ever, and yielded useful information.

The regression equations expressed interview information obtained from entering
visitors for the three key variables as linear functions of the corresponding pressure-
pad counter (P.C.) and traffic counter (T.C.) covariate values (table 9). The analysis
revealed that trail pressure-pad counters and vehicular traffic counters hold promise
in estimating number of persons and number of groups, but that mechanical counters
were essentially useless in estimating total visitor-hours. The single trail pressure-
pad counter provided more precise estimates of number of persons and groups than did
vehicular traffic counters on two access roads. However, both types of counters were
inferior to registration boxes in estimating use.
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Summary of Use Estimates

A summary of use estimates for key variables, based on results of ratio estimation
is shown below for the Mission Mountains Primitive Area for the period June 15 to
November 11, 1968, inclusive:

Variable , Estimate Standard error!?
(Percent)
Total season-long visits 4,130 6.3
Number of summer visits 3,652 6.3
Number of fall visits 478 - 6.3
Total season-long group visits 1,004 8.1
Number of summer group visits _ 843 8.1
Number of fall group visits 161 8.1
Total season-long visitor-hours 56,711 14.7
Total season-long visitor-days11 4,726 14.7
Summer visitor-hours 49,332 14,7
Summer visitor-days!l 4,111 14.7
Fall visitor-hours 7,379 14.7
Fall visitor-days!! 615 14.7

The average length of stay was about 14 hours, and the average group size was 4.1
persons. Over 80 percent of all groups left the wilderness the same day they entered.
Such a short average stay is much less than generally expected by recreation planners
and managers for wilderness users, but it agrees with the results of studies in
Oregon by Wenger (1964) and in the Boundary Waters Canoe Area by Lucas (1964). Another
study in three Oregon and Washington wildernesses (Hendee et al. 1968) shows stays
averaging only 2.2 to 3.0 days.

More than 94 percent of the visitors were estimated to be hikers. Most of the
very limited horse use ioccurred in the fall. Hikers accounted for 97 percent of the
summer use and 85 percent of the fall use. Only one user in a hundred was estimated to
have employed guides or outfitters.

Use was distributed very unevenly throughout the Mission Mountains Primitive Area.
This agrees with all previous studies of wilderness use. The estimated season-long
distribution of use is shown in figure 8. Forty-four percent of all groups entered
the area along the Glacier Lake Trail. Another 18 percent entered along the Cold Lakes
Trail. Lakes appeared to be the major attraction, but use was appreciable only where
there were trails leading to them. Some large lakes were lightly used, apparently
because of long distances involved or because of lack of trails to them. Use dropped
rather quickly as distance from access points increased.

This use distribution was rather different than the prestudy trail use estimates
made by the administrators of the area for planning stratification. The summer pattern
was more extreme; a few places were more heavily used than estimated, and a great many
were more lightly used. In the fall, Glacier Lake was used more heavily than had been
estimated on weekends, but almost all other locations were used less than expected.

10standard error, expressed as percentage of the estimate.

1A visitor-day is defined as a recreation use that aggregates 12 person-hours.
It might entail one person for 12 hours, 12 persons for 1 hour, or any equivalent
combination of individuals or group use, either continuous or intermittent.
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Seventy-eight percent of all interviewed groups were residents of Montana, 92
percent of whom lived more than 60 miles from the Missions. Origin for out-of-State
visitors follows:

Percent of total use

California
Minnesota
Washington
Illinois
Iowa
Oregon
Wisconsin

e NN W

Michigan, Indiana,

Ohio, Kentucky
Northeastern States .
Rocky Mountain § Intermountain States
Southeastern States
Nebraska, Kansas, Missouri

=

Four parties from Europe visited the area during 1968.

Fishing was the major activity in terms of time spent, accounting for an estimated
38 percent of all visitor-hours reported by parties leaving the area. Hiking was
second, accounting for 26 percent; followed by camping, 16 percent; hunting, 10 percent;
nature study, 3 percent; and miscellaneous activities, approximately 7 percent. Moun-
tain climbing accounted for only 1/2 of 1 percent of total visitor-hours.

In summary, the Mission Mountains Primitive Area appears to be predominantly a
summer, hiking, day-use wilderness. Use is distributed very unevenly within the area.
It enjoys a largely regional clientele, but vacationists from all over the United States
visit the area.

Cost of Using Same Estimation Technique

What might it cost to use the same estimation technique in the future? Cost of
the pilot study was $11,500 for all field-sampling phases; approximately $1,500 for
analyses’ and report preparation. A breakdown follows:

Interviewer salaries $7,700
Training and supervision 600
Mileage and per diem : 1,500

Equipment and installation
(registration boxes, signs,

forms, mechanical counters) 700
Study plan preparation 1,000
Data analysis and report

preparation 1,500

Total $13,000

The field-sampling cost ($11,500) can be prorated over several years because of
relatively strong relationships between registration and interview information. Assum-
ing that relationships between use and registration information remain constant,
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estimates of use can be updated annually for perhaps 3 to 4 years based on self-
registration information only, without interviewing entering visitors. It would be
necessary only to solve the regression equation or apply the ratio estimate '"correction
factors" using registration information obtained each year. Thus, the average annual
cost would amount to approximately $3,000, including about $300 annually for servicing
registration stations, travel, and administration, which managers would probably have
to spend anyway. The same registration system should continue in use for the period of
time that use estimates are updated in this manner. ‘
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The study resulted in the development of a useful sampling tool for estimating
current recreation use. This '"tool" provides a means of updating use estimates for
several years following field sampling. However, the sampling model is not recommended
for general use because of high costs and certain weaknesses that must yet be corrected.
The study yielded information that should make it possible to substantially reduce
costs and improve sampling efficiency in future studies.

Sample Design

Sampling costs can be minimized by sound selection of sample size and allocation
of sampling effort. Depending upon the characteristics of the population to be sampled,
stratification may result in a gain in precision of estimates. However, stratification
is unnecessary and complicates calculations where the population is homogeneous.

The most serious weakness in our sampling model was in the allocation of sampling
effort. The sampling effort was subjectively allocated disproportionately between
strata, but the analysis revealed that sample allocation was not optimum. In terms
of maximum sampling efficiency and precision of estimates, some strata were sampled
too heavily while other strata were not sampled heavily enough. Sampling effort
should have been concentrated in the moderate-to-heavy-use strata, and little or no
sampling should have been done in the light-use strata.
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Each group interview on lightly used trails cost approximately $100, compared to
a cost of only $5 per interview on heavily used trails, because few interviews were
obtained per sampling unit. For example, stratum 4 (containing many lightly used
trails) yielded only 12 interviews during 36 days of interviewing; stratum 7 yielded
only 7 interviews during 22 days of interviewing. The least-used third of all trails
yielded less than 5 percent of all registrations. Deletion of these trails from the
sampling frame would have resulted in only a slight loss in the precision of estimates
and would have cut sampling costs almost in half.  Use of lightly used trails could
have been adequately estimated by means of registration stations only, without employing
uptrail interviewing. :

Elimination of all lightly used trails from the sampling frame would have meant
that the large, highly stratified sample would not have been necessary. Relationships
between registration data and actual use were fairly similar from trail to trail;
variation was small enough that strata representing different trails, seasons, and time
of week could be pooled without significant loss of precision of the estimates. Con-
siderably less than the 110 sampling units used in the study would have been expected
to yield use estimates of acceptable precision.

A presampling method is needed to determine optimum stratification and to identify
lightly used trails. Installing registration stations on all trails 1 year prior to
field sampling would likely provide a satisfactory screening method. Although all
entering groups do not register, the completed registration forms would indicate the
relative magnitude of use on each trail.

Best Bstimation Procedures

Both linear regression and ratio estimate (correction factor) procedures yielded
acceptably accurate estimates. However, the ratio estimates were somewhat more precise
(had smaller error terms), and would generally be easier for administrators to apply.

Bxtension of Results to Other Wildernesses

The prediction equations or correction factors generated in this study are not
applicable to other unsampled wildernesses. Yet, our results were quite similar to
those obtained by Wenger and Gregersen on the Three Sisters and Mountain Lakes
Wildernesses .in Oregon. The similarity in registration-use relationships for these
three areas suggests that more economical ways of estimating use and establishing re-
lationships between use and registration might be found. It is possible that particular
types of wildernesses might have similar registration rates and use patterns. Other
day-use hiking areas might also prove to be fairly similar. If further studies confirm
this hypothesis, it might be possible to sample registration responses at one wilderness
area only enough to confirm an expectation based on the type of wilderness involved,

Furthermore, it might also turn out that relationships change little over time.
The general similarity in use patterns on the Mission Mountains Primitive Area, which
was sampled during 1968, and the Oregon wildernesses, which were sampled 6 and 7 years
earlier, indicates relative stability over time. If so, estimating equations might
be used for rather long periods of time, perhaps 5 years or more, and only require
limited periodic checking to detect any shifts with time.

Parsonal Interviews and Automatic Counters

The largest cost item in this and earlier studies was personal interviewing, which
accounted for approximately 75 percent of the total sampling cost. Therefore, we
should seek to eliminate or reduce the need for interviewing by devising some substitute
methods, such as mechanical or electrical counters or automatic cameras. Although
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trail and vehicular traffic counters yielded use estimates in our study that were not
as precise as those obtained using regression and correction-factor estimation tech-
niques, our tests using the counters are encouraging.

Development and testing of improved trail counting devices are needed and recom-
mended. Directional, printout counters, that would record time and direction of move-
ment as well as distinguish between hikers and animals (domestic stock and big game),
would be particularly valuable. However, counters must be used in conjunction with
other techniques, such as registration stations, for collecting information about the
trail user because counters provide only simple counts of passing objects and would be
useless for obtaining such information as length of stay. Automatic cameras could
provide much more data than counters, but a registration system appears to be essential
for obtaining descriptive information, such as length of stay,residence of visitors,etc.

Raising Registration Rates

More precise use estimates can be expected if the rate of registration can be
raised. The main underlying reason for not registering appears to be a misunderstanding
by users of the importance of registration information to wilderness management and a

. failure to see any personal advantage to registration. Registration seems to be per-

ceived by many as a casual, voluntary activity. An educational and informational
program to "sell'" wilderness users on the need for registering seems needed. The
management value and personal safety advantage of registering might be stressed in the
message on signs; in map brochures made available for each area; in personal contacts
with outdoor clubs and outfitters; in newspapers, and outdoor and conservation magazines;
and in conservation education programs.

The optimum solution to increasing registration rates probably would be to make
registration mandatory. A registration system would provide the information necessary
for improving wilderness planning and management--enough, we feel, to offset any slight
inconvenience for visitors it might produce. The Boundary Waters Canoe Area has had
mandatory registration for several years, and the Forest Service began requiring regis-
tration in National Forest Wildernesses in California during the 1971 season.

Improvements in location and placement of registration stations and signs should
be made, particularly if registration remains voluntary. The subdued gray and brown
colors of stations and signs used during 1968 did little to attract attention. These
standard Forest Service sign colors were intended to harmonize with the forest environ-
ment, but they might have harmonized too successfully! Wenger (1964) used more con-
spicuous yellow and black signs and obtained higher registration rates. In addition,
the usual trailhead cluster of three sets of signs on three posts--registration box and
sign, trail information sign, and "U-6" regulations prohibiting motor vehicles--probably
detracted attention from the registration station. Placing the registration station
anc sign at some distance from the other signs, and very close to the trail, might be
expected to attract more attention.

The effect on registration rates of placing stations at the wilderness boundary
rather than at the trailhead cannot be estimated from our data. The registration rate
might increase in situations where a fairly long trip is required to reach the boundary
and the registration station, especially where the station is at a viewpoint after a
steep climb, where many people might welcome an excuse to stop and rest awhile. On
the other hand, a station located only a mile or two up a trail might produce a lower
rate than a trailhead location, especially for horsemen. Placement of hitch racks at
registration stations might encourage higher registration by horsemen.



Simplicity in the registration form probably is also a key to higher response
rates. The registration form should be short and clear. The bare minimum of essential
information is all that should be asked for. More detailed information can be obtained
when and where needed using inexpensive mail surveys. Much of the information that
might be desired, such as route followed, campsites used, activities engaged in, fish
caught, or game shot can only be accurately obtained after the trip has been completed.
More is lost by driving down registration rates with excessive demands for detail
than this detail is worth.

Registration Systems

Whatever form the ultimate sampling model might take, a registration system seems
worthwhile as one of the ingredients for wilderness use estimation. It offers better
use figures than crude estimates and intuition might provide. Registration information
provides detailed information about the forest user, and provides lower bounds for all
variables of interest. Registration information can be expected to provide needed
insurance if it develops after field sampling that the prediction equations prove to be
no longer valid because of changed visitor-use patterns, registration response, or for
other reasons. Self-registration also has a number of other advantages besides providing
information to managers. It provides a chance to inform visitors of wilderness rules
and regulations. It could be a valuable key to the control or redistribution of use
within an area. It could prove useful in emergencies. A good registration system
could convey to visitors an impression that the managing agency has a serious, profes-
sional concern for the wilderness resource and for the visitors.

Registration data can be of direct value for wilderness research as well as
providing a source of sample lists of group leaders for mail questionnaires.

There is universal agreement on the need for improved wilderness management. Good
estimates of wilderness use and a better understanding of wilderness users are essential
for better management. Therefore, it appears highly desirable that wilderness managers
move toward a uniform, comprehensive registration system for wilderness visitors. In
addition, continuing effort to improve sampling techniques for obtaining accurate and
inexpensive wilderness use estimates is clearly warranted.
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APPENDIX |

Primitive Area Registration Card

PLEASE DO NOT WRITE
IN THIS COLUMN

FRIMITIVE AREA REGISTRATION CARD

Legegspqece:

COMPLETE THIS CARD AND PLACE
THIS PORTION IN SLOT IN BOX

Only ONE person from each group
needs to complete the card. Please

answer ALL questions,

Name
Street/Box £
2
City )
d
State Zip Code +
&
a,m, 8
Entry Date . Time p.m, g
Planned a.m, @
Departure Date Time p.m, 5
<
g
Number of persons in your group §

Method of Travel: Hikdng Riding_
No. of Saddle Animals
No. of Pack Animals

Is party with guide or outfitter?

Yes No

(Continued on reverse)

savgy

FRIMITIVE AREA REGISTRATION

U. S. Department of Agriculture
Forest Service

- RETAIN THIS PORTION WHILE ON TRIP -
WELCOME TO

THE MISSION MOUNTAINS PRIMITIVE AREA

This Primitive Area is in a delicate
state of natural balance. Any careless
act by man may upset this balance and
result in destruction of the primitive
environment. You can help to retain its
natural state by following these basic
rules,

Do not smoke while traveling or throw
litter along trails, Lead all pack stock--
do not herd. Keep stock on trail where
possible, Do not take shortecuts through
meadows or across switchbacks,

Keep pack and saddle stock away from
camp areas,

Stock should not be picketed or tied
to trees overnight, Instead » use hobbles,
natural barriers, and stock handling
facilities where provided, Carry
supplemental horse feed and avoid using

the heavily grazed areas.

Figure 9. ~ Front side of the registration card used for the study.



Refer to the attached map which
you may keep for use on your trip.
ENTER HERE the number or numbers of
the compartments that you plan to

visit on your trip.

If you are planning to stay over-
night, name the places you plan to
camp and the number of nights planned
for each place.

No. No.
Place Nights Place Nights

Which of the following activities
do you (and your group) plan to engage
in during your visit’.; State in each
one how many of you plan to do the
particular activity, Complete as many

as needed,

Fishing [~/ Riding [/
Hiking [~/ Camping /_/
Mountain Climbing /~/ Other §j

(specify
Hunting /7

Nature Study ___/7

3.0.B. No, 40-568048 12/31/68
USDA-Forest Service

PLEASE DO NOT WRITE
IN THIS COLUMN

L F RN LN

Detach here and keep this portion

S0

ssoene

Use existing campsites and fireplaces.
Do not cut green trees or boughs--use only
dead material for tent poles, pegs, and
firewood, Remove all temporary camp
facilities before leaving,

Burn all refuse and pack out all cans,
bottles, and foil, Be sure your fire is
dead out, Take pride in leaving the\site
in better condition than you found it,

Each pack string must carry an ax
with 26" handle and 2-pound head, a shovel
with 30" handle and 6" wide blade, and a

one-gallon water container,
THANK YOU FOR YOUR COOPERATION

The information you provided helps the
Forest Ranger to Mnow your needs and to
better maintain this area as a potential

Wilderness.

Figure 10. ~ Back side of the registration card used for the study.
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APPENDIX II

Formula Used to Calculate Standard Errors for Estimated Registration Rates

The formula (Cochran, 1963, section 6.11) used to derive standard error follows:

T,
h)

1 —— ~ ~A

( S2  +Y, 252  _ 2¥6.s § /M 2
Rh mh h n h mh nh Nh

v . R2
var Y, = R h o) h
for individual strata, and for pooled estimates
h
o7, \UR s, ¢ 282 - 208s s /M2,
var(f) = zR% “_ L T h T Th
h=1 P
To estimate weighted means for pooled strata, we used
7 R “h m
I "h z Thi
s _ h=l R i=1 1}
Y= 7 Th n
5o Mha
h=1 R i=1 T

where

~

Yh = estimated registration rate in stratum h; Y = overall estimated rate;

Rh = actual total number of sample units in stratum h;

R = ; Rh’ or the total number of sample units;

Ty =h;ﬁe number of selected sample wunits in stratum h;

Mh = the number of registered groups;

L the number of registered sample groups from sample unit i, stratum h;
Ny = the total number of sample groups from sample unit i, stratum h;

SZmh = variance of m (and similarly for nh);

5h = estimated correlation of m and My

43



u.q

T



