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Factors Influencing Campground Use

In The Superior National Forest Of Minnesota

David W. Lime

Managers of public recreation lands must
meet the persistent demands of an ever-increasing
recreating public during the coming decades.
Decisions, once made, will be irreversible for the
most part. It is therefore essential that decisions
be made with a clear understanding of the conse-
quences to future visitors. Understanding these
consequences in terms of their effect on environ-
mental quality and recreational land use calls for
a keen comprehension and interpretation of the
interrelations of people, resources, location, and
design.

Auto campgrounds vary greatly in amount
of use. While some are frequently full, others
receive only light use. Reasons for this uneven
distribution of users are not well understood.

The objective of the study was to identify
factors which influenced the distribution of
visitors among auto campgrounds of the Superior
National Forest during the peak of the camping
season.

Meeting this objective required: (1) deter-
mining how intensity of use varied among camp-
grounds; (2) correlating the distribution of users
with attributes of the campgrounds; (3) inter-
viewing campers to learn what factors influenced
their choice of a particular camping area; and
(4) ascertaining if these factors were the same
as the campground attributes under (2) above
(Lime 1969b).

STUDY AREA: THE SUPERIOR
NATIONAL FOREST

The Superior National Forest is located in
northeastern Minnesota and is bounded by On-
tario on the north and Lake Superior to the
southeast. Composed of about 3 million acres,
of which approximately one-third is the Boun-
dary Waters Canoe Area (BWCA), the Forest
stretches about 130 miles from east to west and
70 miles from north to south (see map, pages
8 and 9).

Recreational use of the campgrounds is pri-
marily vacation-oriented rather than weekend or
transient. The auto campgrounds are not locat-
ed near the major through-travel arteries of
northeastern Minnesota. Route 61, a through
route between Duluth and Ontario following the
shoreline of Lake Superior, passes along the
eastern portion of the Forest, but this route is
served by several State park campgrounds. State
highway routes 1 and 169 probably serve as the
major artery for camping traffic in and out of
the Forest (see map). Few other auto camp-
grounds (State, municipal, or private) exist in
northeastern Minnesota to compete with facili-
ties in the Superior National Forest.

A primary recreational attribute of the study
area is its water. In 1968, 30 percent of
the Forest’s use (in visitor-days) was water
activities.! More than 10 percent of the gross
acreage is water. This represents over 2,000 lakes
10 acres or larger in size, and totals nearly
315,000 acres of water. The streams, which are
characteristically short with an abundance of
falls and rapids, total more than 1,500 miles in
length.

There are 36 auto campgrounds in the
Superior National Forest; all but two (because
of isolation from the others) were included in
this study (see map). The evolution of the
campgrounds dates to the 1920’s. Several facili-
ties were developed from parking lots used by
fishermen. Increased development took place in
the 1930’s by the Civilian Conservation Corps
but was meager until the late 1950’s when the
Forest Service began rehabilitating older camp-
grounds and developing new ones.

These programs have not been completed
and differences in the degree of development

1 Canoeing, boating, fishing, and swimming.
Recreation files, Superior National Forest, Du-
luth, Minnesota.



between some campgrounds are extreme. Site
and location conditions also vary widely: 15 of
the campgrounds have no source of water except
lake or stream; the number of campsites per
campground ranges from one to 69 with 15
campgrounds containing more than 18 sites; 29
are located adjacent to lakes and the remaining
seven are on streams; some have been utilized
for more than 40 years, the newest only 4; 18
require overnight camping fees; only one has
flush-toilet facilities; several are located adjacent
to a paved main State route while the most
remote is more than 30 miles from the nearest
paved road; some have striking vegetation and
scenery such as cliffs, falls, and rapids, while
others exhibit sparse and trampled vegetation,
low relief, and quiet water; and one campground
is 5 miles from a town, the most remote more
than 28 miles.

METHODS
Sampling Campground Use

In 1967 the 34 campgrounds were sampled
during a 35-day period between August 1 and
Labor Day. Campground occupancy was tallied
for 16 randomly selected dates — 10 weekday
nights (Sunday through Thursday) and six
weekend nights (Friday and Saturday) — after
7 p.m. in the evening on the assumption that
most campers would be within their respective
campgrounds at this time. A check made on a
particular night was a record of use for the follow-
ing day.

Estimates of the total number of group-
nights? of use at each campground during the
survey period were derived from the sample.
For each campground each “weekday day” was
checked twice during the 5-week period. Two
Mondays were checked, two Tuesdays were
checked, and so on. Similarly, each weekend day
was checked three times during the 5-week pe-
riod. An estimate of total use was determined by
multiplying the total number of group-nights by
the inverse of the respective sampling rate — 1.67
for weekend values and 2.50 for weekday figures.

Total group-nights of use at each campground
was then converted to percent occupancy by

2 A group-night represents the use of one
campsite for one night.

dividing the total number of group-nights by the
total number of possible group-nights during
the sample period. Possible group-nights was the
number of designated campsites times the length
of the survey period — 35 days.

The survey was repeated in six of the camp-
grounds during the same time period in 1968 to
determine if there were differences between years.

Interviewing Campers

The time period for interviewing campers
during 1968 closely paralleled the inventory of
use in 1967. Interviews were conducted between
July 23 and Labor Day, 1968. Each campground
was visited three times — twice on weekdays
(Monday through Friday) and once on week-
ends.

The sample size at each camping area was
determined onsite by selecting at random a por-
tion of all occupied units. Campgrounds with
many sites occupied were sampled at a lower
rate than those with few sites occupied. All
questioning and recording was conducted by the
author. The group spokesman was self-selected.
On questions involving opinions, other interested
members of the party also were probed. Approxi-
mately 25 minutes were required to conduct each
interview; 248 interviews were completed. There
were no refusals. If the people in the sample
site were gone when the interviewer called, he
made several return trips to the site to interview
them. If these campers were not interviewed,
another randomly selected occupied unit was
sampled. The substitution rate was under 10
percent.

A weighting procedure was devised to con-
trol bias for different sampling rates on week-
ends and weekdays, and variability in onsite
sampling. These adjustments were found to have
little effect on the summation of responses. Thus,
data are presented in the unweighted form.

Although the length-of-stay bias was recog-
nized (Lucas 1963, Wagar and Thalheimer
1968), questionnaire responses deliberately were
not corrected on this basis. A decision to occupy
a campground unit 10 days was felt to be twice
as important as one to occupy a campsite for
only 5 days. Thus, the analyses of campers’ re-
sponses were left in visitor-days (or group-days).



RESULTS
Campground Use in 1967

Campground use was sampled for compara-
tive purposes during the peak of the camping
season rather than to measure total summer
visitation. The data revealed considerable
variation in use among camping areas for
the three time periods (table 1). For the overall
survey period some places were used more than
five times as much as others, the same ratio
reported in a study of a few camping areas near
the BWCA in 1961 (Lucas 1964).

For ease of comparison campgrounds were
arbitrarily grouped into four size classes. Striking
variations existed in the intensity of use both
between and within these groups.

For the entire survey period, occupancy
averaged 42 percent of capacity, but individual
campgrounds ranged from 19 to 104 percent
(fig. 1). Smaller campgrouunds (fewer than 11
campsites) were generally more intensively used.

Some campgrounds were used more than three
times as intensively as others in the same size
class.

On weekends occupancy averaged 52 percent
of capacity (fig. 2). Individual campgrounds
varied from 23 to 123 percent. Again small
campgrounds received more intensive use, but
exceptions are readily apparent. As before, there
was a large range within size classes and some
camping areas were used more than three times
as much as others.

Predictably, weekday occupancy averaged
below weekend occupancy, or 36 percent of
capacity (fig. 3). Variations in the intensity of
use between individual campgrounds was ex-
treme, from 12 to 96 percent. Occupancy by size
classes varied most during the weekday period.
Some campgrounds averaged over six times as
much occupancy as others in the same size
class.

The following tabulation gives another view
of the wide variation in use between camp-

Table 1.—Rankings of the intensity of auto campground use for the overall
survey period, weekends, weekdays (Aug. 1 to Sept. 5, 1967)

Overall survey pericd Weekends Weekdays
Campground H . H : Campground : H Campground H
name . Campsites . Occupancy . . Occupancy . name N Occupancy
Number Percent Percent Percent
Mocse Lake 8 104 Moose Lake 123 Moose Lake 96
Lake Jeanette 9 88 Lake Jeanette 109 Lake Jeanette 79
Hogback Lake 5 80 Kawishiwi Lake 104 Hogback Lake 72
Devil Track Lake 18 72 Hogback Lake 100 Devil Track Lake 71
Kimball Lake 9 72 Kimball Lake 91 Trails End 66
Kawishiwi Lake 5 70 Temperance River 85 Kimball Lake 64
Lake One 6 68 Lake One 83 Dumbell Lake 64
Trails End 33 67 Devil Track Lake 77 Ox-Bow 63
Dumbell Lake 5 67 Bouder Lake 75 Lake One 62
Bouder Lake 2 64 Poplar River 75 Bouder Lake 60
Ox~Bow 3 64 Stony Point 74 Stony Point 60
Stoany Point 5 64 Dumbell Lake 73 Sawbill Lake 59
Sawbill Lake 50 62 Cascade River 72 Iron Lake 58
Temperance River 8 59 Trails End 70 Kawishiwi Lake 56
Fall Lake 48 58 Whiteface Reservoir 69 Fall Lake 55
Iron Lake 6 57 Sawbill Lake 68 Temperance River 49
Poplar River 4 55 Lichen Lake 67 Poplar River 48
Fenske Lake 14 49 Ox-Bow 67 Isabella River 42
Cascade River 3 44 Fall Lake 64 Fenske Lake 42
Isabella River 11 44 Fenske Lake 61 Baker Lake 40
Baker Lake 4 42 Iron Lake 53 South Kawishiwi River 38
South Kawishiwi River 34 37 Portage River 50 Cascade River 33
Lichen Lake 1 33 Isabella River 49 Crescent Lake 30
Portage River 3 33 Baker Lake 46 Flour Lake 29
Crescent Lake 40 32 Cadotte Lake 41 Portage River 27
Flour Lake 43 30 Crescent Lake 38 East Bearskin Lake 27
Whiteface Reservoir 57 30 South Kawishiwi River 35 Ninemile Lake 27
Ninemile Lake 19 29 Flour Lake 35 Birch Lake 23
East Bearskin Lake 44 27 Echo Lake 35 Two Island Lake 23
Birch Lake 38 24 Ninemile Lake 34 Echo Lake 17
Two Island Lake 36 23 East Bearskin Lake 28 Whiteface Reservoir 14
Echo Lake 29 22 McDougal Lake 27 Lichen Lake 14
Cadotte Lake 27 20 Birch Lake 25 McDougal Lake 12
McDougal Lake 20 19 Two Island Lake 23 Cadotte Lake 12
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Figure 1.—Variation in campground occupancy: overall survey period, 1967
(Aug. 1-Sept. 5).
grounds. Although the intensity of use generally in-
Overall creased at each location on weekends, differences
Number of survey between weekends and weekdays were not great.
campgrounds period Weekends  Weekdays The difference in use between weekends and
Over 2/3 full 9 18 5 weekdays was less than 20 percent for 22 of the
1/3t02/3full 13 12 16 34 campgrounds. This substantiated the asser-
Under 1/3 full 12 4 13 tion that use of the Forest’s campgrounds was

Of the 18 camping areas averaging over two-
thirds full on weekends, four were filled beyond
their designed capacity. Of those averaging over
two-thirds full for the overall survey period, only
one was full beyond capacity. On weekdays, none
were overfilled.

Of the 647 individual campsites in the 34
campgrounds, 30 percent averaged fewer than
three nights of use during the survey period.
Twelve percent were never used even though the
survey included the Labor Day weekend (fig. 4).
On the other hand, 17 percent of the campsites
averaged over 75 percent full, and 6 percent
averaged over 90 percent full (fig. 5).

primarily vacation-oriented. Furthermore, the
relative rankings of percent occupancy for these
two time periods were nearly the same.

Campground Use in 1968 Compared
to 1967

The six camping areas® as a whole experienced
about a 10-percent increase in total use between
the two years. A comparison of the percent-
age of total use that each campground re-
ceived for both years indicated that camp-

3 Birch Lake, Fall Lake, Fenske Lake, Lake
One, Moose Lake, and South Kawishiwi River
Campgrounds.
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Figure 2.—Variation in campground occupancy: weekends, 1967
(Aug. 1-Sept. 5).

ground use remained essentially stable. This
meant that the percent occupancy observed in
1967 was a reliable index of use for at least a
2-year period. This assumption gains additional
support from observations of similar use inten-
sities at several of these same camping areas in
1961 (Lucas 1964).

Factors Associated with the Intensity
of Campground Use

FACTORS CONSIDERED

Relations were determined between the in-
tensity of campground use (percent occupancy)
and 74 variables that the author felt might affect
intensity of use. These variables were divided
into three groups: locational, natural, and man-
made environments of the campgrounds.

The location factors were the proximity of
the campgrounds to: (1) travel routes, paved
roads, (2) towns, (3) other recreation facilities,
and (4) their degree of “northness” within the
Superior National Forest itself as well as their
nearness to Canada.

The natural environment factors included
both land resources (vegetation and topography)
and water resources (type and recreational qual-
ity) and their potential for outdoor activities.

Factors of the manmade environment includ-
ed: (1) the facilities and services provided (in-
cluding activity potentials, conveniences for
comfort, and number of individual campsites),
(2) the year of opening and whether an over-
night fee was charged, (3) number of individual
campsites on the waterfront, (4) the number
of campsites suitable for trailers, and (5) the
spacing and quality of the screening between
campsites.

ANALYSIS OF VARIABLES SINGLY

Because of the wide variation in campground
size, the statistical variance in percent occupancy
during the sampling period was greater, hence,
less reliable in camping areas with few campsites
than in areas with many sites. As a result it
was necessary to weight the raw occupancy data
for each campgrouund on the basis of its size
or number of individual campsites.
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Figure 3.—Variation in campground occupancy: weekdays, 1967
(Aug. 1-Sept. 5).

Analysis was made using percent occupancy
for the entire 1967 survey period as the depen-
dent variable and the campground factors as
independent variables. Only a few factors were
significantly related (0.05 level) to percent occu-

pancy.

F-520784
Figure 4.—About one-third of the Forest’s indi-
vidual campsites were seldom if ever used.

A map of campground use (see map) shows
occupancy rates at the various locations. Two
location factors were significantly related to use:
(1) campgrounds ‘“up north,” especially at five
places on major access points into the BWCA,
and (2) camping areas somewhat removed or
“remote” from general concentrations of people
and main roads but relatively close to a few
basic camper-needs (groceries, watercraft rentals,
and bait shops). The location of the three camp-
ing areas which were filled beyond 80 percent
of capacity shows no obvious reasons for their
rates of use. One might also have expected that
places closer to Duluth and the Iron Range
cities would have received more intensified use
because of their proximity to people and the
force of convenience. This was not indicated,
however.

Five factors of the natural environment in
and around the campground resulted in higher
rates of occupancy — (1) a reputation for good
fishing, (2) the presence of coniferous trees, (3)
deep water offshore, (4) bedrock outcrops, and



(5) cliffs. Two attributes of the cultural environ-
ment were significantly related to wuse: (1)
camping areas with many waterfront campsites,
and (2) older, well established campgrounds.
The data (though statistically nonsignificant)
suggested that higher rates of use were also
related to campgrounds with few campsites and
those not highly developed (without such facil-
ities as a swimming beach, nature trail, picnic
ground, and boat launching ramp).

MULTIPLE REGRESSION

Since many of the variables seemed inter-
correlated, they were analyzed in combination. A
weighted, backward stepwise regression* employ-
ing 25 variables yielded only three which were
statistically significant (0.05 level) in describing
percent occupancy: (1) the percentage of water-
front campsites, (2) the reputation of the lake
or stream adjacent to the campground for fish-
ing, and (3) the length of time the campground
had been open.

The resulting regression equations showed
that these three variables accounted for 65 per-
cent of the variation in occupancy among all 34
campgrounds and 77 percent among 29 camp-

4 The program, UMST580 Stepwise Regres-
sion, deletes least significant variables one at a
time based on a fixed probability level. The
program was developed for the Control Data
Corporation 6600 Computer, University of Min-
nesota.

F-520783
Figure 5.—About a quarter of the campsites were occupied
at least three-fourths of the time.

grounds®. For the 29 campgrounds the final
equation was:

Y = 26.82 + 6.61X; — 0.32X, + 0.47X;*
where,
Y = Percent occupancy for the entire sur-
vey period
X; = Number of fish species the water body
adjacent to the campground was well
known for
X, = Calendar year initially opened to pub-
lic camping™*
X3 = Percentage of the individual camp-
sites which were waterfront campsites.

* Regression was also run using an arc-sine
transformation of percent occupancy with little
difference in the final result.

** Only the last two digits of the calendar
year were used in the analysis.

5 Examination of scatter diagrams and simple
correlations of variables suggesting possible rela-
tionships for all 34 campgrounds indicated that
five of the camping areas seemed somewhat
“different” in their relationships toward varia-
bles associated with greater percent occupancy.
This group included those five campgrounds
located on major access points into the BWCA —
Moose Lake, Lake One, Trails End, Sawbill Lake,
and Fall Lake. All received high use but general-
ly did not possess many traits of other heavily
used camping areas.
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The multiple correlation coefficient (R) was
0.88. Analysis of variance showed significance
beyond the 0.01 level. The resulting R2 = 0.77,
indicated that 77 percent of the variance in
percent occupancy of the 29 camping areas was
predictable from these three campground attri-
butes. Each independent variable was statistic-
ally significant at the 0.05 level with percentage
of waterfront campsites also significant at the
0.01 level.

The percentage of waterfront campsites was
by far the most useful predictor in the model.
This is seen in the tabulation below of the per-
cent contribution of each variable to the vari-
ance in percent occupancy (Harp 1967).

Variable Contribution
Percent

Percentage of

waterfront campsites 84.16
Number of fish species

water body was well known for 8.19
Calendar year initially opened

to public camping 7.65

Total 100.00

Although the added effect of the other two at-
tributes was statistically significant, their con-
tribution was small. In fact, when the per-
centage of waterfront campsites was con-
sidered alone, it accounted for 65 percent
of the variation in percent occupancy between
campgrounds. The statistical significance of
water as an attraction of campgrounds is consis-
tent with other studies (Beardsley 1967, Shafer
and Thompson 1968, Lucas 1970).

The pattern of residuals from the regression
equation was examined to see if any other attri-
butes could be identified which were associated
with percent occupancy. Camping areas were thus
pinpointed which had rates of usage not reason-
ably representative of campground characteris-
tics employed in the model. No common attri-
bute that was measured helped to explain why
these places received unpredictable use.

Because most of the variables originally con-
sidered did not ultimately contribute to the pre-
diction of occupancy does not mean that they
might not have been useful if measured or scaled
in other ways. Also, specific values for some of

the variables had little range among camp-
grounds. Undoubtedly, there are esthetic and
other elements of the environment which have
been overlooked or cannot be readily measured
or classified. Perhaps some scale of “campground
remoteness” would have been useful in which
various elements of distance and level of camp-
ground development could have been incorpo-
rated.

The Campground Selection Process

Although the previous analysis was a useful
method for identifying campground attributes
that were associated with rates of occupancy, it
must be remembered that they may not be the
cause of why people went where they did to
camp. Many campers, for example, may select a
place to camp because of other reasons. To better
understand the processes of selection behavior,
campers were asked to discuss why they chose
one campground rather than another.

The basic question asked of campers was:
Why did you choose to camp in this camp-
ground rather than some other campground in
the Superior National Forest? Probing was direct-
ed to answering morespecific questions. Which
factors, if any, of the site and its location affect-
ed your decision? What other factors are impor-
tant? These may include haphazard search or
chance, word-of-mouth communication, and
habit — returning to the same place.

Additional questioning sought to identify vis-
itors’ previous camping experience, knowledge
of alternative campgrounds, degree of trip plan-
ning, sources of information about campgrounds,
place of residence, preferences for individual
campsites in a campground, and preference for
campground size.

BACKGROUND OF CAMPERS

The results showed that most visitors had
planned their outing in advance and nearly all
knew where they were going as well as why.
Many campers had previous experience with the
recreation opportunities of northeastern Min-
nesota. Eighty-nine percent of all campers had
been in the area before; 65 percent had auto
camped in the Superior National Forest before;
and, 48 percent of all parties had previously visit-
ed the campground in which they were inter-
viewed.



Visitors were fairly well informed about the
availability of other campgrounds in the Forest,
but there were notable exceptions. The mean
number of campgrounds they were familiar with
was eight. Twenty-nine percent of the campers
were aware of more than 10 locations while 31
percent were familiar with three or fewer places.

Perhaps surprising, 80 percent of all camp-
ers (97 and 78 percent, respectively, for week-
enders and vacationers®) selected a campground
before they left home. For 78 percent of all
campers, the particular camping area in which
they were interviewed was their main destina-
tion.

Parties also were asked if they had considered
any alternative destinations in the process of
selecting a campground. Thirty-seven percent
had, and most (74 percent) of this group had
considered only one or two other locations.

Forest Service literature and personnel were
not particularly influential in assisting people
find a campground (table 2). As some other
studies have shown, word-of-mouth advertising
and “we just saw the sign and pulled in” were
the principal ways campers found out about
the camping area in which they were inter-
viewed.

Table 2.—Response of campers to “How did you
first learn about this campground?”

Answer . Respondents

Number Percent

Interpersonal Communication

Friends or acquaintances 93 38

Forest Service personnel 15 6

Local businessmen 20 8
Printed Literature

Forest Service recreation map 30 12

Campground atlas or directory 18 7

Gasoline company road map 11 4

Local chamber of commerce map

or county recreation map 4 2

Other Reasons

Saw entrance sign and pulled in 42 17

Live or have lived nearby,

familiar with the area 8 3
Don't remember 3 1
All other reasons 4 2

Total 248 100

8 Vacationers differed from weekenders in that
they were on extended trips of more than 2
days.

Home for most of the campers was not north-
eastern Minnesota. Sixty-six percent were from
Minnesota (of this total, over 64 percent were
from the Twin Cities metropolitan area), with
Illinois the second most popular State (17 per-
cent). Campers traveled an average of 382 miles
from their places of residence — 420 miles and
140 miles respectively for vacationers and week-
enders.

REASONS FOR CHOOSING
A CAMPGROUND

Basic data were obtained from open-ended
questions in which respondents were asked to
explain why they had selected that particular
campground. Campers were given ample time to
state freely any factors which came to mind.
They were then asked to identify the three most
important reasons from among all those men-
tioned (table 3).

Reasons in the locational category were var-
ied. The importance of being close to other
recreation attractions largely reflected campers’
desires for being near lakes and streams for fish-
ing, boating, and canoeing. Accessibility reasons
were equally divided between a desire for re-
moteness and easy access. On the whole, few
campers chose a place because it was close to
home or to stores.

Fishing was the element of the natural envi-
ronment reported most often by campers (fig. 6).
Campsites, both in sight of water (waterfront),
and well screened from neighbors, were the most
frequently noted cultural aspects. A recent on-
site survey of Adirondack campers identified the
importance of campsites near the water (Shafer
1969). Lucas’ (1970) survey of National Forest
campers in Michigan found that visitors prefer
well-spaced campsites.

In the human-related category, the feeling of
wilderness or uncrowdedness ranked first fol-
lowed by interpersonal communication (advice
from acquaintances or local businessmen). Al-
though the type of outdoor environment that
campers were seeking was classified as a human-
related reason it also may involve each of the
other three categories of reasons (locational, na-
tural, and cultural). Wilderness and uncrowded-
ness could be applied to: places well removed
from major highways and towns, camping areas
farther “up north,” especially scenic settings,
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