Sponsored by:

Northeast Agricultural
Experiment Scations, NE-100

USDA Forest Service

USDI Heritage Conservation
and Recreation Service

Recreation Working Group,
Society of American Foresters

University of New Hampshire,
Recreation and Parks Program

In cooperation with:
Clemson University
Journal of Leisure Research

Purdue University

PROCEEDINGS

1980 National Outdoor
Recreation Trends Symposium

Volume ||

U.S. Department of Agriculture, Forest Service

Northeastern Forest Experiment Station
370 Reed Road, Broomall, PA 19008

USDA, Forest Service  Ceneral Technical Report NE-57



FOREWORD

Volume II of these proceedings contalns
a wide selection of papers presented at the
1980 Outdoor Recreation Trends Symposium.
It includes, in additior to papers not avail-
able for Volume I, those papers presented
during the keynote session, concurrent ses—
sions, evening sessions, and the closing
session. Concurrent session papers are
clustered around four topics: Trend Meas-
urement Methodologies; Trend Data for
Recreation Planning; Industry Sources of
Trend Data; and Applied Trend Research.

The closing~session papers provide con-
siderable food for thought about future
directions In outdoor recreation trend re-
search. These two papers provide a balance
between the need for trend measurement for
professional purposes and in the limitations
of trend measurement as & meauns for momitor-
ing social change.

Throughout these proceedings it has been
our purpose to pramote, provoke, stimulate
and, we hope, encourage the establishment of
new and better data systems to monitor activ-
ity effectively 1n all sectors of outdoor
recreat fon. We took this approach knowing
there are certain Inherent risks; not having
an abundance of reliable trend indicators is
often a politically expedient way of con-
ducting the public's business in outdoor rec-
reation. During an evening session in the

course of the symposium, a small group of
participants chose to speculate on just what
some of the risks might be if we were suddenly
faced with a world vhere all of the necessary
trend measurement systems were in place. The
consensus was that a number of undesirable re-
actions could be readily predicted: rejection
~—or challenging the data because of incon-
sistencies and a lack of representivity;
procrast ination--a paralysis of programs while
decislon makers await the latest in a series
of data; prostitution-—the use of data to
justify more public programs rather than use
it for better planning; sanctification--the
establishment and growth of specialized elite
decision makers to monitor an increasing array
of potentially relevant phenomena; and

rout inizat fon-~the complete reliance on data

resulting in the disappearance of a risk-
taking attitude on the part of those who are
paid to make difficult decisioms.

The positive aspects, we firmly believe,
of better data, better planning, and better
decisions easily outweigh all of these risks.
But the risks are there, and as we move in-
evitably in the direction of greater govern-
ment accountability, we need to be comstauntly
alert to their emergence.

WILBUR F. LaPAGE, Chairman
Program Committee
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A METHODOLOGY POR THE SYSTEMATIC COLLECTION,
STORAGE, AND RETRIEVAL OF TREND DATA FOR THE
U.S. ARMY ENGINEERS RECREATION PROGRAM!

Dennis B. Propst, Outdoor Recreation Planner?
U.S5. Aray Engineers
Waterways Experiment Station
P, 0. Box 631
Vicksburg, MS

Robert V. Abbey, Outdoor Recreation Planner
U.S. Army Englneers
Waterways Experiment Statiom
P. 0. Box 631
Vicksburg, MS

INTRODUCTION

In 1979, over 450 million recreacion
days3 of use were reported at 419 Corps of
Engineers lakes and other project areas. This
figure represents a 2.7 percent increase in
use over 1977 (424 milliou recreation days).
The Corps and other agencies (quasi-public,
state, local and other federal agencies) man~
age 3,175 recreation areas on a total of 11.2
million acres of land and water. The Corps
manages 2,229 (70 percent) of the recreatioa
areas and has the responsibility for managing
more than 44,000 developed campsites. Other
agencies, excluding concessionaires, manage
946 recreation areas with 28,000 developed
canpsites.

The tremendous use of such a large and
diverse recreation resource has led to re-
soutce deterioration, social conflficts, and
inadequate manpower in some areas. As a
result, Corps managers and planners need in-
formation concerning resource carrying
capacities and uaser preferences for variocus
facilities and activities. Recreation be-
havior, however, is not a static phenomenon.

1Paper presented at the Narional Qutdoor
Recreation Trends Sywposium, Dutham, NH, Aprlil
20-23, 1980,

2Dr. Propst is on temporary assignment
under the terms of an Intergovermmental Per-
soanel Act Agreement between the Waterways
Experiment Station and Virginia Polyrechnic
Institute and State University, Blacksburg,
VA 24061.

3A atandard unit of use consisting of a
visit by one individual to a racreation devel-
opment or area for recreation purposes during

any reasonable portion or all or a 24~hour period.

Thus, managers and planners also need to be
able to observe trends in recreation prefer-
ences and behavior patterns over time. This
paper describes current and proposed informa-
tion systems developed to assist Corps
personnel in monitering such trends.

CORPS OF ENGINEERS INFORMATION SYSTEMS

Figure 1 represents the functional rela-
tionships awong the various information sources
and systems that ianfluence the Corps-wide
recreation programs. The arrows denote direc-
tions of informatiom flow. Figure 1 represents
the couceptualization upoun which this paper
vas based. Thus, further discussion will focus
on each of the elements of this figure. Actual
data will be presented where appropriate to
exemplify the typea of recreation trend infor-
mation being monitored.

CORPS-WIDE RECREATION PROGRAM

The Corpa-wide recreation program includes
all elements ranging from the individual pro-
jects and OCE are two wore administrative
layerS, the Districts and the Divisions. There
ard 10 Divisions in the contigious 48 states
with several Districts in each Division.4 For
this discusgion, the pertinent line function
running through OCE to the Divigions, to the
Digtricts, and finally to the projects is the
Recreation Resource Management Branch (RRMB).
In OCE, persomnel in this Branch are primarily

4,

The one exception to this generalization
is the New England Division, which has no
Districts. ¢
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involved with developing field guidelines,
gtoring and retrieving data, and disseminating
inforsation. Persommel in the RRMB's of the
Bistricts and Divisiouns are involved with
developing field guidelines, but also have
duties in recreation planning and operations.
Personnel at the project level have the re-
sponsibility for recreation site management
and handling daily operations and maintenance
funetions, which may vary from project to
project.

To help solve recreation design and man-—
agement problems and to formulate policy, the
Corps-wide recreation program receives infor-
nation from a wide variety of sourcea. Three
of the existing (solid line) sources are
illustrated in Figure 1. First, the System
of Information Retrieval and Analysis for
Planners (SIRAP) was developed by OCE to assist
Digtrict and Division planners. The SIRAP is
& computerized system containing such census
and population data as income and employment,
demographics, city and county information, and
economics.

Second, the Recreation Resource Management
System (RRMS) is an automated system for pro-
cessing recreation data for each project
having an sanual visitation of 5,000 recreation
days of use or wore. The RRM5 provides for
the entry, annual update, scheduled reporting,

Relationahins smone {o{oveation mources and systema fn the Cotps of Eng:
(arrows dencte direction of flow of information). Acronyws sre defined in the tere.
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and manipulation of standardized data fields.
The RRMS contains over 430 project variables
ranging from monthly visitation counts to the
aumber of unpaved road miles. The data pre-
gented in the introductory paragraph of thias
paper are examples of the types of information
found {n the current RRMS dara files. OCE man-
ages this system, using its contents for
nationwide reports and for providing data to
other agencies, organizations, and individuals.
Field elements {i.e., project, District and
Division personmel) not only eater data {amto
the RRMS but also use such data to help make
planning and management decisions. This two-
way flow of information is represented by the
double~pointed solid line in Figure 1.

Third, the Corps-wide recreation program
receives information from the Recreation Re-
search Program (RRP), an element administered
by the Corps' Waterways Experiment Statfom in
Vicksburg, Miassissippi. The REP is composed
of personnel with expertise in recreation
planning and design, resource management, park
administration, economicg, research design,
and social sclences.

RECREATION RESEARCH PROGRAM

An {mportant mission of the RRP is to
comduct research, the results of which ate re-



sponsive to the needs of field persomnel. To
ensure that this goal {s achieved, OCE imple-
mented a Research Needs System for all Corps
research elements, including the RRP. Accord~
tng to the Research Needs System, anyone in
the Corps can submit for review a probleam
which bhe or she feels aeeds to be researched.
Oonce each year these problems are revieved by
the field and are prioritized. GCenerally,
those problems recelving the higheat ratings
are funded for research. Thus, the RRP usu-
ally conducts research only om high-priority
field problems.

To carry out its research and information
cransfer functions, the RRP receives informa-
cion from a wide variety of sources that in-
cluded OCE, Corps field elements, the RRMS
4ata base, other agencies, universities, and
private organizations. Once research on a
given ropic is completed, the results are
disseminated to the field in a form suitable
for implementation. Success of the RRP is
measured primarily by the use of research
findings rather than by the production of re-
ports and publications. However, the RRF also
produces technical reports and publicatiouns
for distribution to OCE, Corps field elements,
other agencies, and universities.

The RRP does not directly Input data
into the RRMS but may, through research, im-
fluence the methods of data collectiom at
the project level and the types of information
which the RRMS contaius. For instaace,
Mischon and Wyatt (1979) of the Midwest Re-
search Institute produced "A Handbook for
Conducting Recreation Surveys and Calculating
Attendance at Corps of Engineers Projects"
for the RRP. The need for such a handbook
grew out of the recognition that each Corps
District and project had essentially devel-
oped its own procedures for collecting
visitation data for the RRMS., Other major
problems included using outdated lead factors,
double—counting recreation vehicles within a
project, and disregarding proper sampling
procedures. The new handbook offers a stan-
darized methodology for counteracting these
and other problems. Errors in collecting
visitation data have aot been entirely elimi-
nated because numerous projects and Districts
have not yet implemented the new procedures
(dotted line in Fig. 1). However, as the
handbook becomes more widely used, visitation
figures entered into the RRMS should become
much more reliable than in the past.

RECRFATION RESEARCH AND DEMONSTRATION SYSTEM

As stated previously, the RRP conducts
research on field~related problems. Those
problems of highest priority are funded for
regearch by OCE and administered by the RRP

as work units to be completed by a specific
date. Examples of such work units {nclude
"Cost Efficiency of Methods of Operating and
Maintaining Corps Recreation Areas" and
"Planning and Design Standards for Recreation-
al Roads and Sanitary Facilities'. Another
work unit, of primary concern to this paper,
is the Recreation Research and Demonatration
System (RRDS).

The RRDS was initiated in October of 1978
with some of the following goals:

a. To monitor national and regional
trends in the quantity and nature of
use of Corps recreation resources and
the biological, physiczl, economic,
and gocial impacts associated with
such use.

b. To serve as a focua for research and
testing in all recreation and natural
resource subject areas for which the
Corps has responsibilitry. .

¢. To provide outdoor laboratories where
unew methods, structures, designs, aund
management techniques can be tested
and results demonstrated.

d. To meet the requirements of as many of
the RRPF work umits as possible.

e. To attract research interest on the
part of other federal agencies, state
agencies, universities, and other
regsearch organizations.

f. To draw the understanding and support
of those Corps operating elements
which the RRDS is designed to serve.

To meet these goals, the RRDS is composed
of 25 Recrestion Research and Demoustration
Units (RRDU'’s) and 9 Recreation Use Monitoring
Stationa (RUMS's). With only one exceptionm,
all components of the RRDS are administered
by the Corps. The exception i3 Lake Amistad
National Recreation Area, which is under Na-
tional Park Service (NPS) jurisdiction. The
locations of the RRDU's and RUMS's are shown
in Pigures 2 and 3, respectively. Each RRDU
and RUMS is either an entire Water Rescurces
Development Project or an officially designated
portion of such a project.

Projects included in the RRDS were se-
lected to be representative of a wide range of
geographie, biological, physical, social,
administrative, and operational conditions
found at Corps projects nationwide. A primary
rational for the establishment of the RRDS is
that individual research projects will be able
to utilize and in turn contribute a common
data base, thereby realizing savings both in

27,
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ime and money. /
The RUMS's include such Corps projects as

cean jetties, waterways, and harbors. One

eason for including the RUMS's as part of the

RDS is that they are not included in the RRMS.

hus, annual Corps of Engineers visitation

ata do not include the tremendous use in-

wurred at some jetties, waterways, harbors,

ind other such developments. One future task

f the RRP is to develop a methodology for

risitation trends at areas such as these

{UMS's where access is not tightly controlled.

The RRDU's fnclude the conventional
nulti-purpose reservoirs, navigational reser-
voirs with locks, dry reservoirs, modified
natural lakes, and local flood-protection
reservoirs. Detailed recreation data on each
of the RRDU's 1is contained within the RRMS
data base. However, such data are not avail-
able on a trend basis. That is, the REMS
contains the current year's data osly. Bach
year the data from the previous year are
erased from the computer files, thus making
the chronological comparison of trend data
difffcult and fnefficient.> It is for this
reason that the RRP staff 1s currently
attempting to develop special forms, identify
key variables, and implement an sutomated
system for monitoring natiomal and regional
trend {nformation.

RECREATION RESEARCH AND DEMONSTRATION
INFORMATION PROGRAM

As Figure 1 indicates, the RRP staff
administers the RRDS, and in turn the RRDS ie
supported by the Recreation Research and
Demcnstration Information Program (RRDIP).
Briefly, RRDIP iz a program for the system-
atic collection, storage, manipulation, re~
trieval, and display of detalled information
concerning the 25 RRDU's and .9 RUMS's.

For purposes of classification, the data
contained in the RRDIP are divided into five
components: natural, man-made, economie,
social, and institutional enviromments,
stratify the data even farther, four geo-
graphic divisions were chosen: within pro-
ject boundary, physical impact zone, economic
ifmpact rone, and recreation market zone. The
combination of five components and four geo-~
graphic divisions results in a marrix of 20
pPrimary cells, the basic conceptual framework
for RRDIP. Of course, there sre substantial
differences in the types and quantity of data
that will occupy each cell, Souwe of the cells
awvait the results of ongoing end future re-

To

SHovever, it 18 expected that from this
year forward, historical data will be retain-
ed in the RRMS,

+
.
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search.

The following steps are necessary for
making the RRDIP operational:

a. Develop RRDU catalogs

b. Analyze District file information

c. Fill in gaps in the RRDIP data cells
d. Routine management of the RRDIP.

5 The first step, development of RRDU
catalogs, has already been completed, The
initial catalogs wvere limited to existing in~
formation primarily from maps, master plans,
environmental impact statements (EIS's), SIRAP,
other agencies, universities, and a recreatfon
facilities inventory conducted by the RRP
staff in the summer of 1979, The data are
cataloged according to the 20 data cells pre-
viously described and are bound in large loose~
leaf notebook for ease of addition and revision.
These catalogs of information are available
for loan to researchers as they are needed.

If funds become available, some of the data in
these catalogs may be computerized, thereby
increasing the ease of access. Similar cata-
logs for the RUMS's are not yet available.

Once key variables are identified and
final methodologies are chosen, both resource
and user trend data will be continual addit{ions
to the catalogs. Preliminary methodologies
now being tested along with some user trend
data are presented below.

The second step, analysis of District
file information, has also been completed.
During this step, the RRP staff obtained from
each RRDU additional information such a8 aerial
photography and reproducible drawings of rec~
reation-area developments. Some of this in-
formation has also been incorporated into the
RRDU catalog data cells. Another product of
this analysis was the identification of those
cells with significant gaps in data.

The third step will consist of filling
in gaps in the RRDIP data base with the results
of ongoing or future research. A major source
of such results will be the RRP work units.
Results generated by other Corps elements,
other agencies, and universities will also be
incorporated into the RRDIP catalogs.

The final step is routine management of
the RRDIP data base. Included in this step
will be such tasks as shifting from manual to
computer processing of some of the data ele~
ments, redefining some of the data cells if
necesrary, and adding new informatiom to the
data cells.

The primary objective of the RRDIP is the
support of research and demomstration; the



primsary users are {ntended to be researchers.
However, the RRDIP {s obviously not oblivious
to field needs. The RRDIP catalogs are made
available to District and project personnel as
aids in administering the RRDU's. Moreover,
many of the RRP resesrch work units will use
the RRDIP data to find hetter ways to plan
and manage Corps recreation and other natural
resources. Third, the trend information to
be gathered will be of value to Corps plan-
ers, managers, and policy makers at all levels.

MONITORING OF TREND DATA

One of the objectives of the RRDIP is to
"accept regularly generated measurements of
key factors of the recreation and related
natural resources eaviromment and to report
these dats in timely fashion as treand infor-
mation. To meet this objective, members of
the RRP staff began a pilot recreation moni~-
toring program during the summer of 1979 at
gselected campgrounds within the Lake Quachita
(Arkansas), West Point (Ceorgla/Alsbama), and
Shenango (Pennsylvania) RRDU's. The momitor-
ing program was designed to select sample
areas and to test a proposed recreation use-
impact monitoring methodology.

Vegetation and Soil

One field test consisted of sampling
vsrious parameters of soil and vegetation in
order to establish a data base for subsequent
sampling. These parameters included vegetative
speciea composition, growth habits, percent
coverage, and erosion. TIn addition, permanent
photo plots were egtablished, and litter
(trash, paper, etc.) counts taken at each sam~
ple location. Since this first effort re-
sulted in the establishment of a data base,
it will require additional testing before any
meaningful conclusions can be drawn. Addi-
tional methodological tests are planned for
the summer of 1380.

Campsite User Impace

Ancther concern of this pilot monitoring
program was how to monitor effectively the
number of recreation days of use per campsite,
type of equipment brought to the site by users,
and occupancy preference. Accurate information
to assess the effects of recreation visitors
on the enviroument is extremely important to
the success of cthe mouitoring program.

Although the Corps of Engineers already
uses & standardized campground receipt form ac
cach of dvs fee camping areas, the informatiom
dervived from the form was not detailed enough
to be of substantial value. The RRP staff
concluded that a supplementary campsite regis-
tration form (Fig. 4), completed by the camp-
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RECREATION RESEARCE PROGRAM

USER IMPACT MONITORIRG PROJECT
CAMPSITE USE RECORD

RECREATION SITE

AREA NO.
DATE IN TIME ( ) AM () PH
DATE OUT TIME ( ) AM () PM
2IP COBE
NO. IN GROUP

EQUIFPMENT -~ CAMPING: EQUIPMENT -~ OTHER THAN

PRIMARY MOTOR VEHICLE:

{ ) TENT ( ) SECOND CAR/TRUCK
() POP UP ( ) MOTORCYCLE
{ ) PICK-UP CAMPER () BOAT
{ ) TRAILER ( ) TRAILER
()RV { ) BICYCLE
Figure 4. Initial supplementary campsite

registration form.

ground gate artendant, would be the most ef-
fective method of recordieg needed data and
should be tried on an experimenta}l basis.
Most of the requested information would be ob-
tained from observation, with the exception of
zip codes and time departure.

Initial Findings

The initial phase of the user impact study
has been completed, and the data obtained from
the supplementary registration forms have been
compiled (Table i). One major finding which
emerges from Table | is the preponderance of
the ugse of tents over other types of camping
equipment in twoc of the three RRDU's. This
finding is somewhat clouded by the fact that
some camping groups possessed more than oune
type of equipment (e.g., a pickup camper and a
tent}. This is why the column percentages
adjacent to "camping equipment” add up to more
than 100. Puture recording forms (to be dis-
cussed later) will distinguish between groups
with sore than one and groups with only one
type of camping equipment. Other notable re-
aults lonclude the large percentage of second
vehicles at all three campgrounds and the re-
latively high percentage of bicycles. All
these findings have direct planning and manage-
wment implications, especially when the same
data are collected over a period of several
recreation sessons and significant trends are
identified.



Table 1
Recreation Variables Monitored at Three Corps Campgrounds

During the Summer of 1979 as Part of the Pilot

Recreation Use Monitoring Progtaul

Anfty

Variables Monitored No. 2
Camping Eguigmentb

Tent 283 18

Pop-up Camper 140 14

Pick~up Camper 127 13

Camping Trailer 37t 37

RVC 145 14
Other Eguignentd

2nd Vehicle 328 33

Motorcycle 20 2

Boat 450 45

Bicycle 110 11
No. Camping Groups 1,003.00
No. Camping Visitors 3,397.00
Avg. No. Persons/Group 3.39
No. Rec. Days Spent/ 3,983.00

Group

Avg. Length of Stay/Group 3.97
(in Rec. Days)
Total Rfc. Days 13,846.00

Spent

Denby Point Shenango Total
No. z No. 2 No, 2
83 56 155 50 521 36
18 12 29 9 187 13
38 26 42 1 207 14
22 15 8 12 431 30
20 13 45 15 A0 14
46 a1 126 41 500 34
5 3 15 5 40 3
86 58 65 21 601 41
12 8 51 1 173 12
149.00 309.00 1,461.00
584.00 1,292.00 5,274.00
3.92 4,18 3.61
594.00 872.00 5,449.00
3.99 2.82 3.73
2,330.00 3,646.00 19,462.00

%The three campgrounds and dates of monitoring were:

Amity Campground

{West Point Reservoir), 14 May-3 September; Denby Point Campground
{Lake Ouachits),20 June-3 September; and Shenango Camping Area -
Phase IV (Shenango Reservoir) 24-30 May, l-14 July, and 20-22 July.
Percentages represent the number of groups utilizing a particular type

of camping equipment.

Column totals exceed 100 percent because, in many

cases, each group had more than one type of camping equipment (e.g., 2

tent and a trailer). -

ans were recorded in the RV category.
Column totals are less than 100 percent because not all groups possesged

some type of other equipment.

A recreation day is a visit by one person during any portion or all of

a 24~hour pericd.

These figures vere determined by summing across all

groups the number of entire and partial days each group stayed.

For thig table,

total recreation days spent were determined by sulti-

plying the number of camping visitors by the average length of stav

per group.

The advantages of such a monitoring pro-
gram are numerous. Ihe additional informa-
tion generated by the use form will be
beneficial to both RRDU planners and resource
managers. For instance, some of the data could
be used for economic demand modeling and pre-
dicting visitor use without the added burden
of having to fund and administer a special
survey.

Comparison of several years' data with
such secondary data as nationwide sales of rec-
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redtional vehicles will provide a reliable
basis for ldentifying both narfonal and io-
cal trends in recreation use pstterns, infor-
mation that is lacking in most Corps District
Offices.

Revised Registration Forms

Ove disadvantage of the form shown in
Figure 4, the fnability to separate groups
with more than one type of equipment from
those with only ane, has already been discuss-
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ed. Another dissdvantage was that there were
not encugh categories for all the diffecrent
types of equipment being use. For these rea-
sons, this special-use form has been revised
(Pig. 5) and will be further tested in other
Corpa-operated fee campgrounds during the
summer of 1980.

PROJECT DATE

CAMPSITE USE RECORD

REC AREA SITE WO, ZIP CODE

NO. IN GROUP LENGTH OF STAY

1S THIS YOUR PRIMARY DESTINATION OR
STOPOVER FOR LONGER TRIP ?

HBOW MANY TIMES DID YOU VIST THIS AREA LAST
TEART

( ) PICKUP CAMPER
( ) TRAVEL TRAILER

PRIMARY VEHICLE EQUIPMENT (NONCAMPIKG)
() CAR ( ) SECOND CAR/TRUCK
( ) TRUCK (NON 4 WHEEL DRIVE)
() AN ( ) 4 WHEEL DRIVE
( ) MOTORHOME (INCLUDES VEHICLE
CONVERTED BUSES) ( ) SAILBOAT
( ) OTHER ( ) CANOE/KAYAK/RAFT
( ) POWERBOAT
EQUIPMENT (CAMPING) ( ) BOAT TRAILER
( ) BICYCLE
() TENT ( ) OTHER
( ) POP-UP TRAILER
() VAN

Figure 5. Revised supplementary campsite
registration form.

The amount of extra paperwork to be per-
formed by the gate attendants, often retired
couples working om a contract basis, was con-
sidered in the derivation of the forms. The
collection of the information for the original
form (Fig. 4) did aot prove to be overly
burdensome during the recent pilor test; thus,
the expanded form (Fig. 5) is not expected to
poke any serious problems, especially as gate
attendants become accustomed to its use. In
addftion, a detailed set of instyxuctions and
definitioms will accompany the new form,
thareby eliminating some of the uncertainties
that the gate attendants face i{n categorizing
types of equipment and other informatiom.

Another form for recording use data be-
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sides the forms shown in Figure 5 will also
be tested during the summer of 1980. This
form is simply a standsrd IBM computer card
that has perforations for each number in each
column, Iostead of someone keypunching the .
data onto IBM cards, gate attendants will use
a stylus to punch out the perforared sections
fa the card. For ease of location, the names
of all the variables shown in Figure 5 will
be printed above the appropriate columng. If
gate attendantas find this procedure simple
enough {t will have the added advantage of
paving one step in the data coding process.

TREND MONITORING AND THE ENERGY SITUATION

The RRDIP will be of obvicus value to
planners and resource managers. However, as
previously stated, a primary purpose of the
RRDIP is to support research and demonstration
The user-impact monitering program now belang
tested provides ome good example of how the
RRDIP will benefit regearchexs.

At the beginning of the current fiscal
year, the RRP staff began research on a new
work umit concerning the effects of the energy
crisis on the Corps recreation program. The
objectives of this work unit were (1) to de-
termine changes in visitation patterns
resulting from the increased cost and
decreased availability of motor fuel and (2)
to determine the regional and local impacts
of such changes onm facility and personnel re- -
quirements. )

To meet the work unit objectives, the RRP
staff planned to establish trends for several
visitation parameters including origin, .
destination, frequency, duration, type of
equipment used, and group size., However, 1t
wag soon apparent that either these data were
of poor or unknown quality or, in mwost cases,
simply did not exist and would be too expen-
give or time—consuming to collect. Therefore,
a recoumendation has been made to stop pro-
gress on this work unit, prepare a report
summarizing secondary data sources {e.g., U.
§,. Trend Data Center) indicative of trends,
and redefine the goals of the work unit so
that it may be successfully completed at a
later date. The point is that implementation
of the RRDIP, with its inherent capabilities
for collecting, storing, and monitoring trend
data, will enable a study of this nature to
be conducted in only several mourhs and will
produce more reliable data at a considerable
savings in cost.

DEVELOPMENT OF AN INTEGRATED RECREATION
USER INFORMATION SYSTEM

By now the reader should be impressed with



che fact that, within the Corps of Engineers
cecreation program, there are a wide variety
of lnformation systems that contain informa~-
cion from diverse sources and serve many
different c¢lients. By themselves, these
gystems cannot, nor were they intended to,
gé:ve the needa of every possible user. For
example, the RRMS contains ouly a portion of
che recreation informaticn required by Corps
planners and managers. This 1s because the
RRMS was originally designed to support
appropriations requests. Once fully oper-
ationalized, the RRDIP will contain much
detailed information from many different
sources besides the RRMS. However, the
RRDIP will be based entirely upon a small
but falrly representative sample of Corps
srojects, not the entire system. The need to
{ntegrate all the available sources of data
into one supplemental user information system
and the means of implementing such a system
are found in a report prepared for the RRP
by Midwest Research Institute (Mischom and
wyatt, 1978).

The relationship of this integrated user
information system to existing systems and
administrative elements is shown in Pigure 1.
As indicated by Figure 1, the integrated user
informaticn system would be a large, computer-
ized data-management program that interfaces
data from the RRMS, RRDS, SIRAP, other agen-
cies, universities, and research organizations.
The system would be interactive and capable
of responding to the needs of field personnel,
the RRP, researchers, and other agencies. Dne
important aspect of the system would be the
continual input of annual data regarding rec-
reation use patterns. Such information would
znable Corps personnel to spot changing leisure
patterns and forecast the effects of these
trends. Once implemented, this system would
simplify the moniroring of such phenomena as
the effects of the energy crisis on visitation.

SUMMARY

A good deal of text in this paper was
devoted to a discussion of the functional
elements in Pigure 1. However, a total pic-
ture of all Corps recreation information
sources and systems was required to indicate
where recreation trend data will be collected
and utilized by various Corps elements. Such
a discussion was also felt necessary because
of the relative newness of the Corps' Recre-
ation Research Program and its associated work
units.

The Corps-wide recreation program is
composed of OCE's Recreation Resource Manage~
ment Branch and corresponding line elements in
the field (i.e., Division, Districts, and water
resources development projects). The RRP has
no line authority over the field but exists in

a different chain-of-command a8 an element
whose primary function is to conduct field-
applied research and disseminate results in a
useable form. To ensure that Corps research
elements, such as the RRP, conduct only field-
applied research, OCE developed a Research
Needs System. Through this system, the RRP
receives funding for only those research work
units given high priority ratings by the field.

Ore of the first work units for which the
RRP was given responsibility was the Recrea-
tion Research and Demonstration System (RRD3).
The backbone of this syatem consists of 24
Recreation and Research Demonstration Units
(RRDU's) and 9 Recreation Use Monitoring
Stations (RUMS's) selected to be representa~
tive of Corps' projects nationwide. The data
system supporting the RRDS fs called the
Recreation Research and Demonstratiom Infor-
mation Program (RRDIP). A wajor purpose of
the RRDS is to identify key variablea indica-
tive of recreation treads and thea to develop
appropriate methodologies for monitoring such.
trends. One method of monitoring developed
campground use, the supplemental form shown
in Figure 4, has received limited field
testing. Problems that were identified during
initial testing led to the development of a
new form (Fig. 5) to be tested at a aumber of
campsites in the summer of 1980. Major ad-
vantages of these forms include a heavy
reliance on observation for filling out the
forms and the generation of reliable data that
can be used to document national, regional,
and local recreation trends needed for
planning and management purposes.

Another work unit, the effects of fuel
shortages and prices on visitation, was used
as an example of the need to collect reliable
trend data. It was concluded that development
and implementation of methodologies for moni-
toring trends at the 25 RRDU's will make the
completion of this and other work units more
efficfent in rerms of reliability, time, and
dollars spent.

The need for a ceatral location for the
interfacing of recreation use data from a
wide variety of sources led to the recommend-
ation and plan for an integrated user infor-—
matiqn system. This is the only element of
Figure 1 not yet implemented. Again, a
primary function of this system will be to
monitor trends in recreation use. However,
the integrated user information system will
conrain data from the entire Corps recreation
program, not just the 25 RRDU's, and from
various secondary sources not currently being
used by the RRDS. Such a system will be of
obvicus benefit to both researchers and field
personnel.
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INTRODUCTION

Since a substantial amount of recreation
planning takes place on a statewide hasis, it
{g essential ro have reliable information and
forecasts of recreational needs on a state
level. However, most of the recreation re-
search over the last few years have used either
national survey data, statewide data or site
specific Information. Each of these methodo~
iogies has severe limitations for projecting
recreatfon participation on a statewide basis.
Information based on national surveys, due to
tack of a sufficient number of observations
per state, can provide only limited informa-
tion regarding recreational patterns for
individual states. Alternatively, state sur-
vey efforts lack a uniforw survey methodology
by which results from several states can be
compared, Thus, survey results from several
states, unless the data were collected as
part of a larger effort, can not be used to
forecast the necessary interrelationships and
travel patterns among neighboring states which
are esgential for understanding state recre-
ational patterna. Finally, site specific data
can only be used to forecast recreation at
isolated sites, although such results have
been used to project participation at similar
aites.

Clearly, what is needed are methods for
projecting recreational behavior on 2 regional
basis so that planners from individual states,
can take account of changing patterns and de-
sires from neighboring states which will affect
participation in their own states and vice
versa. Only by incorporating the complex set
of interactions among states can plamners in
any particular state obtain an accurate picture

lPaper presented at the National Outdoor
Recreation Trends Symposium, Durham, NH, April
20-23, 1980.
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of recreational participation withia hig/her
own state.

The research effort described below re-
presents one of the few attempts at regional
recreational modeling for the New England and
New York region.2 The states are, for the
most part, geographically small. The area
contains both heavily urbanized centers and
rural areas. There are large topographical
differences within easy traveling distance
offering a wide variety of recreational
activities within the regiou; these, and
other reasons, fmply thet recreatjonists may
easily travel among neighboring states. To
accurately understand and project recreation~
al trends within the region, and more import-
antly for fndividual states within the region,
some form of regional model is essential.
The model that was developed will be shown to
be a flexible tool capable of forecasting
several dimensions of recreational participa-
tion as well as spatially distributing
participanta throughout the region. This
paper is divided into three sections: The
first section describes the forecasting
aodel; the second summarizes the ateps and
input data necessary to run the model; the
last section presents results for 1985 for
two recreatfoun activities, Swimming in Salt
Water and Hiking and Wildernese Camping.

)y
DESCRIPTION OF THE FORECASTING MODEL

The model uged to project recreatiom in
the New England-New York area was developed
by ABT Associates, Inc. under contract to the
Commonwealth of Massachusetts to analyze cur—
rent outdoor recreatiom patterns within the
regisn and to advance the astate-of-the-art in

20ther regional models exist for the
Pacific Northwest region.



regional recreational forecas:lng.3 The model
that was developed, while being a very flexible
analytic tool, is specific to the Hew England-
New York area, although the methodology is
generalizable to all regions of the country.®

Overall, the model is capable of fore~
casting recreational participation for six-
teen different activities;5 for each activity
the model can predict the number of user days
of overnight trips and day trips. In addition,
the wmodel can alsc disaggregate accivity days
into the total unumber of participaats, the
frequency of participation and the duration
of participation (duration of pacticipation,
in activity days applicable only far overnight
trips), FPinally, the model makes each of
these projectlions by activity, for subregions
within the Nev England-New York region and
distributes the resulting participants from
any given subregiom ro each of the remaining
subregions within the emtire area.

In total there are 79 regressgion equa-—
tions in the forecssting model for the 16 dif-
ferent summer outdoor recreation activities.
The forecasts for each activity are divided im-
to forecasts for day trips and overnmight trips.
The distiaction between overnight and day trips
is strressed because it is felt that the
underlying dynamics between the two types of
trips are differeant. Day trips usually lmvolve
less travel than overnight trips and usually
involve participation in fewer activities.

In contrast, for overnight trips the primary
goal 1s the participation in a recreationsl
trip, rather than a single or few well-defined
activities. Thus, there are far more combin-
ations of activities engaged in during an
overnight trip and it i3 wmore difficult to re-
late a single overnight cutiog to a single
activity,

One of the iwmportant goals of the fore-
casting model was the ability to project rec-
reational participation from subunits of the

3170': a detailed description of the model,

see the ABT Associates report Analysis and Com-

puter Modeling of Summer Outdoor Recreation
Activities fn the Northeast., Only a geoveral
overview of the wodel is pregented in this
paper.

Eastern New York was cowmbined with New
England to comprise a region because there is
obviously a grear deal of travel between New
York and New England.

s
The smixteen activities are Swimming in

(utdoor Pools, Swimming In Fresh Water, Swimming

in Salt Weter, #ilkiag ond Wilderness Camping,
Cempgtound Camping, Tennis, Golfing, Blcycling

{for pleasure)}, Canoeing, Sailing, Power Boating,

Nature Walks, Fishing, Sightrseeing (by motor
vehicle), Visiting Fairs, Zoos and Amusement
Parks, and Watching Outdoor Sports.

entire region and then allocate the partici-
pation from each subunit to the remaining
areas., Thus, the whole study area was divid-
ed into 15 gecgraphic subreglons so that
movements from origins to destinations could
be analyzed.5 Participation was, therefore,
projected on a subregional basis for each
aceivity and the resultant activity days
originating in each subregion were distribu-
ted to all the 15 possible destinatioms. It
is important to note that the 15 gubregions
are beth potential origins and destinations
for each activity (for both svernight and
day trips). It is also importaant to note
that the model is restricted to forecasting
activity participacion for oniy those parti-
cipants originating from within the region;
the model is capable of estimating the anumber
of recreationists that leave the subregion
but ig not able to project the number and
destination of participants that enter the
region from elsewhere.

The actual structure of the model is
described in Exhibit 1. The model is divided
into a day trip model and an overnight trip
wodel,” and is estimated for the most part
separately for each activity. For both types
of trips, day trips and overnight trips, the
model f{s further disaggregated into seven
equations, three equations for day trips and
four equations for overnight trips, which
separately estimate several parameters of
participation and together determine total
number of activity days at each possible des-
tination within the subregion.8

Bach of the main equations of the model
provide different information thought to be
important for recreational planmning purposes.
The are:

- the probability of participation in a
given activity during a given summer

6‘[‘he breakdown of the entire region was
done by state, with representatives from the
individual states determining the subregions
which best suited their needs.

7For the most part the equations for day
trips and overnight trips are estimated separ-
ately, although some linkages do exist since
day trip variables are used in the overnight
equations.

BIt 18 important to realize that the outr~
put of the model is measured In activity days.
An activity day is defined as the occurrence
of participarion, by an individual, in agiven
activity during a single day. Thus, it ispos-
sible that several activity days can occur in
a single 24 hour perfod. The model, therefore,
does not project the actuwal amount of time en-
gaged in for an activity. Rather, it predicts
the number of occurreaces, measured as an
activity day, of participationm.



EXHIBIT 1:
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- the frequency (the number of separate
occurrences) of participation within a given
season for a given activity

- the spatial allocation between where
a recreation trip orfginates and where it cul-
minates

Activity 1 on Doy Trigs 4t
Esch Destination ¢

~ the duration (measured im activity days)

spent participating in particular activity
(applicable only to overnight trips).

The first three equations are estimated separ-
ately for day trips and overaight trips; the
fourth equarion {s applicable only to over-
night trips.
fic, except the last two overnight trip
equations which are trip specific since it was
found to be impossible to separate out the
individual influences of specific activities
from the decision to take an entire trip.

Again referring to Exhibit 1 the link-
ages can be described.

All equations are activity speci-
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The first output of the model is the
determination of the total number of trips
originating at each origin (Box 4). This is
accomplished in two steps. The first step
estimates the probability of a persom, at a
specific origin, participating in a given
recreational activity (Box 2). The second
equation, using only those who have partici-
pated in a given activity, determines the
number of trips they take (Box 3).

\ " These equations are used to predict
total trips from each origin. If values of
the independent variables from each origin
are inserted into the two equations, the
probability and frequency of participation
from each origin can be predicted. This in-
formation 1s combined with the population of
each origin, and total number of trips from
each origin is obtained by multiplyimg the
three values.

Once esttmat:es‘ of the total number of
trips from each origin are obtained, the



second part of the model allocates the total
trips amoung the various destinaticuns (Box 6).9
The last equation of the model, applying

only to overnight trips, estimates total
aumber of activity days per overnight trip at
a given destination.

The output at this stage is an equation
predicting total number of activity days for a
given activity (Box 7). When the total oumber
of activity days from day trips is combined
with the total activity days om overmight
trips, the total number of activity days for
a given activity has been estimated for a
particular destination (Box 9).

Once the population is known, multi-
plying the firat equation by population
determines total number of participants im
that activity for day trips and overnight
trips. Multiplying that quantity by the out-
put of the second equation determines the
total number of activity trips for that
activity and type of trip. The third equation
takes the total number of activity trips aad
distributes them among the various destin-
ations. Pinally, the last equation predicts
the number of days of participatfon for each
activity on overnight trips.

In summary, using all the equazions, the
model can predict the total number of activity
days from a given origin to any number of
destinations for day trips and overnight trips.
Taken individually, recreational planners
cen use any of the equations to predict a
given component of total participation; either
the probability of participation, frequency,
spatial allocation or duration.

The equations of the model were egtimated
using various regression techniques using two
types of data; primary survey data which con-
tains socio~demographic data and trip specific
data obtained via a telephone survey conduct—
ed by ABT Amsociates in 1977 and secondary

9The gpatial allocarion portion of the
model i3 a relatively complex algorithm which
projects the distribution of participation on
the basis of the probability of traveling a
given distance from an origin of known charac-
teristics to a destination of known character-
istics. The basis for these estimates is a
nulti-nomial logit model which was used to pro-
ject the probability of travelimg certain
distances for each activity by day and over-
night trip, based on the characteristics of the
individual origis and destinatiop. - Por a'more
ferailed descriprion ses vOlumes 2 and 5 of
ABT's report, Amsiysis and Computer Modeling
of §ipmwecTutdoor Recreatiom Activities in the
-Northeast and Documentaticn for the Summer Out-
door Recreation Forecasting Model respective-
ly.

data describing characteristics of each sub-
region and the supply informatiom for each
activity.!® The primary data obtained via
ABT Associates' Summer Activities Survey pro-~
vided the key participants and non-partici-
pants for each activity. The survey was com-—
ducted during the September of 1977 using a
multi-stage strarified random sample of indi-
viduals 12 years or older, living in the New
England-New York reglon. The entire reglon
was stratified into 15 geographic subregions
~- corresponding to the subregional breakdown
used to determine the apatial allocation of
participation—and separate samples vere
dravn from each stratum. In total there were
1541 completed interviews, or approximately
100 interviews from each subregion.

Information regarding the aggregate
characteristics of each subregion and supply
data relevant for individual activitiea was
cbtained from the Commonwealth of Massachu-
setts. Unfortunately, the secondary data
proved to be far less consiatent or realiable
than the primary data and therefore its use-
fulness was limited.ll It was originally
felt that such supply {nformation would be
valusble determinants of participation, es—
pecially when aceounting for differences in
participation among the various subregions.
Thus, these secondary data were originally
intended to be used as independent variables
in each of the forecasting equations. How-
ever, due to data inconaistencies and a
great deal of missing information, an alter-
native formulation was developed whereby a
separate supply model was developed and

mSupply data refers to physical charac-
teristics associated with each subregion
that 18 necessary for participation in
the various activities. Thus, wumber of
ocean beaches would be a supply variable
for Swimming in Salt Water while number of
18 hole golf courses in & subregion would
be a supply varisble for Golfing.

“The problems with the supply data
were lack of consistent definition or mechod
of collection across subregions and, most
importautly, too many missing observations.
In fact, there were a sufficient number
of missing observations that it was not
possible to use the supply data directly
{a the model.



1laked to the main forecasting model.}2

The dependent variables in each equation
sere taken from the primary data collected
by ABT Assoclates. For the first equatiom,
che probability of participation, respondents

cere categorized into two groups for each acti-

vity, and for overnight and day trips, and the
dependent variable was whether or not they
were in the group participating i{n that parei-
cular activity. For the second equation the
aumber of different instances of participation
af those respandents who participated in a
glven activity, separately for overnight and
dav trips, was used as the dependent varisble.
Foi‘ the spatial allocation component of the
nodel the probabilicy of traveling a specified
distance for a given activity was estimated
snd used as part of a more complex spatial
allocation algorithm. Finally, for the fourth
zquation, which was estimated only for over-
aight trips, the number of different activity
days of participation on a given trip over all
activities was used as the dependent wvariable.

Most of the key independent variables of
each equation were general socio-demographic
information and specific sccivicy trip infor-
mation. For the most part both types of
data were obtained from the ABT Summer Acti-
vities Survey. In using the model to make
predictions the user must only estimate values
for the independent variables that are ex-
pected to change over time, fuoput them iato
the mwodel, and assuming that a number of other
underlying relationships will be maintained
over time, the model will predict the various
components of recreation discussed above.

Fioally, it should he noted that the en-

I For each activity a proxy for the sub-
reglonal supply characteristics was created
based on the survey data. That proxy, which
was an index relating activity participation
within a subregion to the whole region, was
then used as an independent variable in the
forecasting model. In addition, a separate
supply model was developed which related the
actual supply variables to the proxy supply
variables. Within the supply model changes
in actual supply variables could be used to
change the proxy values which would then be
changed in the main forecasting model. This
indirect technique allows inclusion of supply
variables in the forecasting model without
the problems of the actual supply variables.
Thus, a recreation planner can still determiane
the effect of changes in a supply variable,
for example of golf courses, on participation.

l3Exanples of the independent variables

used to estimate the equations are age, income,

sex, race, distance travelled, number of
people on a trip and other respondent and
participant characteristics.

tire model has been installed as a self-
contained, usar operated computer model. The
computer model has built {nto it a great
number of adjustments that must be made be—
fore the output of the individual equations
can be used to obtain the desired projec-
tions.l4 1pn sddition, the computer wodel
restricts many of the independent variables,
primarily the trip specific variables, to
default values otained from ABT's Summer
Survey. For other variables, unless the user
specifies changes, the computer will default
to average values used in estimating the
model. The user need only specify changes

in certain independent variables and the
model will print out projections of partici-
pation by activity for each subregfon in the
New England-New York region. An example of
the output of the model for one activity and
one subreglon are presented in Exhibit 2.

If total participation for any activity with-
in the region 1s required then it is a simple
matrer of aggregating the distribution of
participation from each origin.

FORECAST RESULIS

This section presents results of imple-
menting the model to forecast the expected
number of activity days to be spent in each
subregion in 1985 for two activitiea—
Svimming in Salt Water and Hiking and Wilder-
ness Canmping. Fot this example, 1985
values for population, age, and income were
used in the model. All other variables were
assumed to remain constant at their 1977
levels.

PROJECTIONS OF EXOGENOUS VARIABLES

Table 1 presents the values of popula-
tion, age, and income for 1977 and 1985 for
each of the 15 subreglons. The 1977 popula-
tion estimates were provided by the states,
themselves. The 1977 age and income esti-
mates are the sample means of the ABT survey
data. Subregional projections of population,
age and income were derived using state
estimates published by the National Planning
Association (NPA). 5

N :The subregional population estimates
NHany of the adjustments convert values
in logarithms and back again, make adjust-
ments that were necessary to calibrate the
model and in general ease the process of in-
puting variables into the model.

lSScam, Timothy B., David W. Fay, and
Joe Won Lee, State and Metropolitan Growth
Patterns, 1960-1990, Washington: National
Planning Association, Report Number 77-R-1,
1977. <
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wvere calculated from the stste valuer assuning
ihat changes at the wubregional level were pro-
portional to those at the etate level, That
1q, the dtstribution of pupulation among
subgroups within a glven state ifoss held con-
stant, at ftw 1977 value.

he NFA report doss not publish the mesn
age of the population, pef a8, However, the
rrpert does include a hreakdown of popuiacion
v ane cohort groups for each state, The
sean age of the populallon 17 yeats old and -
st of each 2tate was earimated by taking &
mepularion weighted avezage of the cohors
eraups, 17 years af age and uver. Subregional
certlmates weory then raliulated assuming that
ene change Tof each aubreglon was proporttoaal
sy that of i1 encrmpasatng =tate.

Mean population income was darived
jamming & coastaat rate of growth among sube
reglona with{n & state over vhas 19771983
aerind.  The growth ratas were caleujated based
w the SPA's estisstes of efate per Tapita
foo e for 1977 and 198319

FORFLASTS OF RFCREATION PARTILIPATION
Tha 138% projecticom of populasfon. age,

\h“u gctual 198% tniome estimares {in
*hounands 1477 dullarss wete adout ST
sreater than thome shown in Table 4. Valuen
med In (he model are constrained o %3
standard dewlstions af the Bean. T‘ht~fsuvrcn
in Table A reflect the upper bound of this
Luuetraint and were the valaes imed in de-
riving he prolections.

ol

e

1

41

is.00n it
1o.r. 12.883
i 62Y 136

and fncowe were used in the model to derive
forecasts of the number of activity davs for
swimming (n Sale ¥ater and Hiking end Wilder-
pess Camping at each destination o 1955,
These {orecasts, as well as the corremponding
estimstes for the haseline voar-1977, are
presented in Tables 2 and ) for Suissing in
Salt Water and Riking and Wilderness Cemplog,
roapoctively. For wimplictity, the tablen
ahow only the number of activity days re-
suliting from hoth day trips wnd overnight
trips. Note that thess extimates feprakent
the toral number of activity daye fo be we-
pected at each destination by recreation
participants orlginaciog in the NBosthrant
region.

the forecasts for Swimaing {n Salt Water
(Table 2) suggest that every subragios,
except Eant Conneeticut, will experience an
Increase in the nusher of activity days
apent At that destination. The two mubregious
{n Maine show the largest pervetlage incres-
sas, while Cape Cod in Hassachusetts and
South New Tork exhibit the largest absolute
changee .

In general, Socreases in day trips con-
tribote sltightly more to Incresten In the
total mmber of acrivity dsys thas do changes
fn gvernight trip activity daye. In Eant
Conunecttout, where visitarion 1s expected
1y fatl [or remain relatlvely constant st tew
1677 level},l7 day rripw are estimated to

Py T '
fiven the accuracy of this {or any)
forecant ing model, a change of 0,51 ran not

he considered glnnif!cmb



TABLE 2
FORECAST OF ACTIVITY DAYS FOR SWIMMING IN SALT WATER,

1977 AND 1985 IK THOUSANDS

177 1985 S orre
DAYE (1985

SUBREG IOM DAY TRIP TOTAL ACTIVITY DAY TRIP TOTAL ACTIVITY |MINUS 1877}
OF DESTINATION ACYIVITY DAYS DhYS ACTIVITY DAYS DAYS ARSDLUTE / PERCINT®
st ComECTICUT 11,47 32,193 11,658 21,95 e 3.4
Ast comrecTicUY 11,907 16,49 11,551 16,407 -3 0.8
WREY MAINE 3,142 9,816 3,643 10, %4 948 2.7
RART WA TNER - 3,198 81 3,427 248 8.4
PR MASSACKUSKTTS 12,218 16,531 13,137 l’,n“ 1,193 1.2
BAST WASSACRUSETTS 12,468 17,1% 1.0% 18.082 908 5.3
WEST WASSACHUSETTS -0 -o- - ~g- - -
HORTE NEW #AKPSMINE -0 G- R - - -
S0UTH NEW APSUTRE 473 4,808 5,101 9,478 < e
s00TH NEW YORK 2,37 9,083 64,206 7,998 298 a2
MID KEW TORK -0 “Ou -0 -0- - -
WORTH HEW YORE - . - -0 - -
RHOOR ISLARD 10,97 17,342 1,147 17,069 20 1.0
HORTH VERMONT - - S -0- - -
3OUTH VZRMOUT e P - . . .

* Percent Change = (1985 data minus 1977 data/1977 data)

TABLE 3
FORECAST OF ACTIVITY DAYS FOR HIKING AND WILDERNESS CAMPING

1977 AND 1985 IN THOUSANDS

CHANGE W
pLi 1965 TOTAL ACTIVITY
DATS {1985
SUBREG TOR DAY TMIM  TOTAL ACTIVITY OAY TRIP  TOTAL ACTIVITY | MINUS 1977)
OF DESTINATION L ACTIVITY OATS GAYS ACTIVITY UAYS DAYS ABSOLUTE / PERCYNT®
WEST COMNECTICUT *%8 3,408 51 3,340 ~58 -1.7
EAST CONNECTICUR €2 1,228 666 1,226 1 2.1
WEST NAIHE I8 1,514 9 1,837 123 8.1
EAST MAINE 137 €% 147 675 L] 6.1
CAPE MASZACHUSET?S nr 1,239 303 1.260 n 1.7
EAST MASSACHUSETTS 1,15 2,010 1,095 2,208 -1 ~0.0%
WEST NASSACHUSETTS e [ 1% [3%] -6 0.7
WORTH WEW RANFSHIRE e 1,818 (118 1,9% anq c.e
T KW HRATYH LIE 60 2,790 908 1,879 89 5.0
SOUTH e e i 197 147 10 1,307 -164 -111
M1D NEW YORK 1,423 3,750 1,292 3,618 -13% -3.6
NORTH HEM TORK 0% 912 a% 893 -1 -2.1
| wwoe raLmo 233 1,226 n 1,200 14 11
I NORTH VERHONT 1 s21 180 EEE] 12 2.3
SOUTH VERIONT 05 1,808 o 1,928 @ 2.1

*Percent Change = (1985 data minus 1977 data/1977 data).
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decline by 356 thousand in 1985; this decrease
is partially offset by an increase io the
aumber of overnight trip activity days.

The forecasts for Hiking and Wilderness
Camping (Table 3) exhibit much smaller changes
fros the 1977 baseline than did swimming io
Salt Water. Moreover, 6 of the 15 subregions
are expected to experience a decline in visi-
tation for Hiking and Wilderness Camping,
although In several cases the decrease is too
small to be congidered significant.

The projections suggest that New York
will be the greatest loser of activity days
while Maine, New Hampshire and Vermont will
be the largest gainers.

The 1985 forecasts suggest that day
trips to 9 of che subregions will fall re-
lative to their 1977 level. In three of these
subreglons~~East Coanecticut, Cape Massachu-
setts, and Rhode Island~- the increase in
overnight trip activity days more than offsets
the decline in day trips, resulting in in-
creases in total activity days.

The differences in the magnitude and
direction of the changes between the two
activities stem from several sources., First,
since population at each origin drives the
wodel, increasing population and holding all
variables constant at their 1977 values would
result in an overall increase in the total
nomber of sctivity days for both Swimming
in Salt Water and Hiking and Wilderaess
Camping. However, wvhen age and income are
allowed to vary, the overall effect depends
upon the signs and magnitude of their co-—
efficienta in the various regression equa-
tions.18 Since the relative effects of age
and income as wmeasured by the regressiom co-
efficients are differeant for the two activities,
changing these varlables produce different
results.

Secondly, participation in Swimming in
Salt Water is very much constrained by natural
resources. Only 9 of the 15 subregions have
coastal area, limiting the number of possible
destinations.

Other Uses of the Forecasting Model

The data generated by the forecasting
model are amenable to other kinds of analysis
as well. 1In particular, the model's forecasts
can be analyzed in terms of recreatlonists’'
travel patterns among the sub-atate regions to
engage in various kinds of outdoor recreation.

18A detailed discussion of the equatilocuns

is presented in Volume 2 of ABT's report,
Anzlysis and Computer Modeling of Summer
Outdoor Recreation Activities in the Northeast.

For a given activity, the model esatimates the
oumber of day trips vhich originate within
each subregion, and aisc estimates the sub-
region in which the sctivity sctually takes
place, that is, the destinstion.l?

For most outdoor recreation activities,
some tresidents will remain in their own
subregion to participate in the particular
activity while other residenta will travel to
a different subregion. If a greater number
of people leave a subregion than euter the
subregion to engage in an activiry, then that
subregion is experieacing a net osugflow of
participants to other subregions. If more
people come into the subregion than leave (t,
then that subregion {e importing participants,
that {s, there i{s an inflow of participants
for that recreation activity,

Discussion of Day Trip Recrestion

Table 4 presents the net {nflows and
outflows for day trips to participate in
Swimming in Salt Water during the summer of 1977.
For each of the |5 subregions, the number of
day trips (for Swimming in Salt Water) which
ariginated in the subregion is subtrascted
from the total number of day trips which had
that subregion as its destination.

As is noted om the left hand column, re-
sidents of West Connecticut took an estimated
11,599,000 day tripa to go Swimming in Salt
Water during the summer of 1977 (i.e., these
day trips originated from this sub-region).
Of all the Salt Water Swiwming day trips in
the New England-New York reglon, West Con-
necticut was the final destinstion for
11,471,000 of these trips. Thus, while amost
West Connecticut residents remained within
their own aubregion to participate in this
activity, there was & net ocutflow of 128,000
day trips to places outside of West Comnecti-
cut because more people exited from thie
subregion than entered it from the other 14
subregions. 1In strong contrast is East
Connecticut which experienced a substaotial
inflow into f{ts subreglon for Ssit Water
Swimming day trips from other parts of the
New England-New York region.

For some gubregions, of course, there
can.be no I{nflow of recreationers to engage
in Salt Water Swimming simply because the
subregion lacks this natural resource. Thus,
gubregions such as West Mamsachusetts, North

19,

Note that the model's estimates of
recreation activicy at each destination is
based on travel from within the New England-~
New York region only. The model does not
provide estimates of recreationists who enter
the region from Canada, other parts of the
v.8., etc. P



TABLE 4

1977 DAY TRIPS (IN 000) FOR SALT WATER SWIMMING

NET CUTFLOMS YET IXFLONS
7RGN SUBREGIOR INTO SUBREGION
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and South Vermont, can only experience outflows
to the subregions which have ocean beaches.

Overall, East Connecticut, West Maine,
South New Hampshire, and Rhode Island enjoy
substantial inflows of recreationers for
Salt Water Swimming day trips. Interestingly,
poth East Massachusetts and South Wew York
experience considerable outflows of day trips
tor Swimming im Salt Water, even though both
these subregions have ocean beaches.

Table 5 presents model projections of
day trip activity for Swimming in Salt Water
for the year 1985.20 based upon expected
changes in the population, age, and {income
{n the New Eugland-New York region. The
data suggest that the subregions will likely
continue to exhibit the same basic patterns
of either importing or exporting day trip
Salt Water Swimming participants for 1985
as they did in 1977, although the size of
the inflows and outflows have changed. East
Connecticut and Rhode Island are e¢ach likely
to experience approximately 500,000 more day
crips for this beach activity in 1985 as com-
pared to the inflows into these subregionms
during 1977. Also, the outflow of day trip
participants from South New York 1is likely
to be considersbly less in 1985; while only
slightly more day trips will originate in
this subregion, substantially more participaats
(than in 1977) will be destinating in South
New York for Salt Water Swimming day trips.

A similar analysis is presented for day
trips to engage in Hiking and Wilderness
Camping during 1977. Table 6, which displays
the net lnflows and outflows for each of the
15 subregions, demonstrates very different
patterns than was observed for Swimming fn Salt
Water. Immediately obvious is the fact that
people take far fewer day trips to engage in
this activity. East Massachusetts enjoys the
largest inflow of day trip participants for
Hiking and Wilderness Camping (in strong con-
trast to its substantial outflows of day trip
participants for Swimming in Salt Water). Also
noteworthy is the fact that although more day
rrips for Hiking and Wilderness Camping orig-
inate in the Mid New York subregion, it still
experiences a strong ocutflow of such day tripse.

Table 7 presents the forecasting model's
estimates for 1985 day trips for Hiking and
Wi{lderness Camping. Again, the bagic patterns
remain although there are slight changes in
the magnitude of the inflows/outflows.

2OData based on NPA estimates.
21

As with all forecasting models, the
output should not be congidered as absolute
predictions, but {s best utilized by analyzing
the relative changes which are estimated

under varying assumptions.
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Discuasion of Toral Activity Days

Tables 8 and 9 display the net inflovs
and outflows in 1977 and 1985 for the total
sctivity days in which people go Swimming in
Salt Water. West Connecticut, which exhibited
a slight outflow of day tripa (see Table 4),
now experiences as significantinflowof total
activity dayse; the reversal in flows is
accounted for by the fact that this subreglon
is a popular destination for overnight trips
where recreationists participate in Salt Water
Swimming. The other coastal subreglons also
enjoy substantial {nflows of participants,
with the notable exception of East Messachy-
setts and South New York which continue to
export participants to other areas. A com~
parison of 1977 and 1985 forecasts {in Tables
8 and 9 respectively) indicate that the same
basic patterns will obtain throughout this
time period.

Forecasts of the total activity days for
Hiking and Wilderness Camping in each sub-
region for 1977 and 1985 are presented in
Tables 10 and 11. West Connecticut, North
New Hampshive, and South Vermont have the
largest number of total sctivity days destin-
ating in rhe subregion (3,750,000 activity
days); but considerably more activity days
are originating from this part of the state
(8,537,000), and thus this subregion experi-
ences a signiftcant cutflow of participants.

The data for 1977 in Table 12 focuses on
Mid New York and displays the net inflows in-
to the other subregions for Hiking and Wilder-
ness Camping activity days frow Mid New York.
While other parts of the state are getting
gome inflow from Mid New York, other sub-
reglons-~Hest Connecticut and East Massachu-
setts, in particular--are the greatest gainers
of the RBiking and Wilderness Camping accivity
days which are outflowing from Mid New York.

COKCLUSIONS

There is considerable travel from one
gubatate region to other subregions in the
New England-New York area to participate in
various outdoor recreation activities. The
total number of activity days originating and
degtinating in each subregion demonstrate
significant flows of recreationists through-
out the entire reglon; this is also true,
though to a lesser degree, when day trip
activity i{s anslyzed.

Model projections of recreation activity
in 1985~-based on estimated changes in the
average age, incowe, and population of each
subreglon--suggest that sowe changes in magnl-
tude, but not of direction of the subregional
{nflows and outflows, of recreation activities
will occur. '
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TABLE 6

1977 DAY TRIPS (IN 000) FOR HIKING & WILDERNESS CAMPING
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TABLE 7
1983 DAY TRIPS (IX 000) FOR HIKINC & WILDERNESS CAMPING
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TABLE 8

1977 TOTAL ACTIVITY DAYS (IN 000) FOR SALT WATER SWIMMING
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TABLE 9§

1985 TOTAL ACTIVITY DAYS (IN¥ 000) FOR SALT WATER SWIMMING
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TABLE 10

1977 TOTAL ACTIVITY DAYS (IN 000) FOR HIKING & WILDERNESS CAMPING
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TABLE 12
NET INFLOWS IN OTHER SUBREGIONS FROM MID NEW YORK
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A SIMULATION MODEL FOR PORECASTING DOWNHILL SKI PARTICIPATION!

Daniel J. Stynes
Department of Park and Recreation Resources
Michigan State University
Bast Lanaing, MI

Daniel M. Spotts
Department of Park and Recreation Resources
Michigan State University
Eagt Lansing, MI

INTRODUCTION

The purpose of this paper is to describe
progress in the development of a general com-
puter simulation model to forecast future
levels of outdoor recreation participation.
The model 1s applied and tested for downhill
skiing in Michigao.

The approach combines a cohort-survival
population model with a simple recursive
model of skier adoption and dropout decisions.
It has been implemented for computer simula~
tion in PORTRAN. Simulations of mmbers of
skiers (both active and inactive) and their
characteristics (age, length of involvement)
can be generated for any year between 1950
and 2000. By altering model inputs the user
may generate a variety of future scenarios
and test various downhill ski promotion and
development strategies.

THE APPROACH - COMPUTER SIMULATION

A number of distinct forecasting models
have been applied to the prediction of out-
door recreation participation. These are
revieved in Moeller and Echelberger (1974)
and Stymes, Bevins, and Brown (1980). Two
step linear regresgion models and simple
trend extension methods predominate. Dif-
fusion models (West 1977, Stynes and
Szcodronskl 1980) and Delphi studies (Moeller
et al. 1977} have also been used to predict
future participation and characteristics of
outdoor recreation activity.

Perhaps the most serious problem with
simple analytic forecasting models is their
failure to Iincorporate the time dimension in
a peaningful way. The models are mostly sta-

lPaper presented at the National Outdoor
Recreation Trends Symposium, Durham, NH, April
20-23, 1980.
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tic, or at best comparative atatic. HMany
are based upon cross-sectional data aond do
not include dynamic structural festures or
processes. The models do not therefore work
well in a dynamic environment and they gen-
erally fail to shed much light upor the
processes which underlie trends in outdoor
recreation participation.

We argue here that recreation systems

" are quite dynamic, characterized by timelags,

feedback effects, and interactions between
variables over time. Understandiog of these
dynamic processes could yield significant
improvements in our ability to forecast the
behavior of recreation systems. Simulation
models are more suited to the exploration
and modeling of such processes.

The Limits to Growth models (Meadows
1972) are perhaps the most widely known
applications of computer simulation to futures
research. Within recreation, computer simu-
latfon models have been applied ta planning
and management. The Wilderness Travel Simu-
lator (Shechter and Lucas 1978, Swith and
Krutilla 1976) and recreatiom trip distribu-
ticn models (Cesaric 1975, Ellis and Van
Doten 1967) are good examples. Ladany (1975)
includes a number of simulation models in his
collection, Management Science Applications
to Leisure Time erations. More widespread
application of these techniques, fncluding
forecasting applications, have been constrain-
ed by a lack of suiftable data bases, lack of
needed simulation and modeling skills within
recreation, and limited progress in quantifi-
cation of relationships describing outdoor
recreation behavior patterns.

Computer simulation models have several
advantages over analytic approaches:

1. They are more realistic, more easily



understoeod, and more persussive.

2, They sre more flexible - uo standard
assumptions, c¢asily sodified, and lend them-
ealves to a component approach.

3. They treat time in a meaningful way.

4. They permit a wide range of experi-
ments on the model.

5, They "facilitate understanding of
complicated systems of relationships relevant
to policymaking”. (Hamilton 1969)

6. They contribute to theory develop-
ment, guide research, and pimpoint data
collection prioritcies.

There are, of course, corresponding
disadvantages. Model development can be ex-
pensive and complex, simulation models often
have extensive and unique data requirements,
and model validation {3 not straightforward.

In this case, the lack of good time
gerles data on skilng ruled out a trend ex-
tension model. Existing data was scattered,
of inconsistent quality, and very limited
except for the two years 1968 and 1978. Even
this dats was not well-suited to estimating
the numbers of skiers or the volume of skiing
activity in Michigan. Hypothesized errors
ia the data bases did not recommend a purely
"geatistical” approach. Limitations in the
data would have to be compensated for by a
maodel which captured importanmt structural
features of downhill ski participation de-
cisions.

Given the state of knowledge about the
ski market and uncertainty about the future,
our purpose became oue of not so much to
forecast the future, but to create a better
understanding of the forces likely to affect
the future of downhill skiing i{n Michigae
and to permit the testing of altermative
actions. The simulation model 1s designed to
be a tool rhat ski area managers, plapmers,
and warketing personunel might use to better
understand the future and to assist io
decigion making.

A model was desired that could be
sdapted, extended, and refined as our under-
standing of the ski marker increases and as
the variables influencing skier decisions
change over time. A secondary purpose of the
model is togulde future research and data
collection. The potential long~term benefits
of a computer simulation model strongly recom-
wmended this approach.

MODEL SUMMARY

The forecasting model combines a cohort-
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survival popularion model with 2 similar
model of skier adoption, dropout, and readop—
tion decisions. The population compouent of
the model updates the age structure of the
population each year based upon e¢stimates of
fertility and mortality.

The skier component of the model deter-
mines the numbers of persons of each age that
are (1} active skiers, (2) inactive skiers,
and (3) aon-skiers. Active and inactive
skiers are further divided by years of ex-
perience in downhill skiing. The model is
recursive. Rates of adoptionm, dropout, and
readoption are applied to populations in year
N to determine the numbers of active skiers,
inactive skiers, and non-skiers im year N+1.
New adopters are taken from the population
of non-skiers and dropauts move from active
to insctive status, Readoption rates are
applied to the population of insctive skiers
to estimate the number returning to active
status each year (Figure 1).

‘ N-SKIERS !

a= adoption rate

[ s |

dropout rate =d r= readopciaq rate

[ INACTIVE SKIERS ]

Figure 1. Skier Adoption, Dropout, and
Readoption

Adoption, dropout, and readoption rates
are all age-specific. This permits the
modeling of relationships berween family life
cycles and ski activity. Age is correlated
with income, physical ability, lifestyle,
mavital status, presence of children of
varicus ages within the household, ete. Thus,
age serves as a proxy for a number of vari-
ables influencing ski participation decisions

Dropout rates also depend upon an indi~
vidual's length of involvement in skiing.
Dropout rates are relatively high for first-
time skiers and decline with iucreasing
experience in the sport. The model also in-
cludes exogenously determined variables that
permits the user to adjust adoption and
dropout rates over time due to age-independ=-
ent factors. Entry and exit rates may be
altered based upon snow conditiows, price
increases, travel restrictions, and other
variables that have not yet been incorporated
into the model. The flexibility in the model



pernlts the addition of new variables and
components in the future.

PARAMETER ESTIMATION

The ski forecasting model consists of rwo
principal components: a population model and
a skier decision model. Parameters for the
cohort-survival popularion model are the stan-
dard fertility, mortality, and migration rates.
The interested reader is referred to Pittenger
(1976) and Shyrock (1971) for further details
agn estimating vital rates for populations.

Our concern here is primarily with the
gkier decision model. The key parameters
are age-specific adoption, dropour, and re-
adoption rates for each year. Existing em~
pirical data is not well-suited to straight-
forward estimation of these parameters. Time
series data to estimate changes in rates over
cime are totally lacking, Adoption, dropout,
and readoption rates were therefore estimated
using a variety of both stacistical and
heuristic techmiques. Parameters were first
estinmated independently. Simulation experi-
ments were conducted and parametars were sub-
sequently adjusted iteratively until model be~
havior was deemed reasonable and selected
model outputs corresponded with empirical
observations. Inconsistency in empirical data
sets required judgement in selecting those
variables to focus upom in statistical fitting
porcedures.

Data Base

Parameter estimation and model validation
draw upon two primary data bases on Michigan
downhill skiers. The first complete data on
Michigan skiers is provided by Leuschner (1970)
in a3 survey of the North Central region in 1968.
A 1978 Michigan skier market survey (Stynes,
Mahoney, and Spotts, 1980; Stynes and Mahoney,
1980) provides the dats most suited to develop—
ment of the forecasting model. These two
years of fairly comprehensive surveys are
supplemented by national survey data from
LaPage (1978) where necessary, and from sew
lected reports of estimates of skier volumes
found in Domey (1977) and Farwell (1977).

The 1978 Michigan skier market survey
gathered extensive data on adoption, inactiv~
ity, and withdrawal from downhill skiing.
Active and inactive sklers were included in
the design, and recall questions were used to
estimate the age and year of adoption and
dropout. This recall data forms the basis for
estimation of age-specific adoption and dropout
rates overtime. Where data was lacking, prod-
ucet life cycle and related theories were used
to 111 in gaps.

Adoption Rates

The adoption rate for imdividuals in age
group [ for year N is given by a product of
two terms:

a'(m) = 2] % ay(0
8,(1) is the adoption rate for age group I in
1370, i.¢., the ﬁetcent of non-skiers adopting
in the year.z 3 is an exogenously determined
adjustment factor permitting the modal user to
adjust adoption rates over time. Figure 2
plots the recommended values for a¥ for those
years N between 1950 and 1978. These were
estimated from Stynes and Mahoney (1980).

2,(1) are age-specific adoption rates.
These were estimated for 1970 by distributing
new skiers into three year age groups using an
empirical distribution measured by Stynes snd
Mahoney (1980). The age at sdoption was cal-
culated for 503 active and former skievrs. The
resulting distribution iz plotted in Figure 3.
These estimates vepresent skiers adopting be-
tween the years of 1946 and 1978 and will to
some extent reflect the age distribution of
the population over this periocd. We assume
that the age distribution of adopters given
by Figure 3 is coungtant over time and can be
applied to any year to distribute new skiers
by age. Empirical data supports this assump-
tion.

Dropout Rates

Dropout rates include three components.
The dropout rate for individuals age I with J
years of experience in year N 1s given by:

L,3) = 4, * 8,0 * 4,

Dropout rates depend upon the year (N}, the
age of the skier (I), and the aumber of years
of experience {J). These three components are
assumed to be independent and to enter multi-
plicatively. The assumption of independence
between age and length of involvement is
clearly invalid, but sufficient data did not
exist to estimate a joint relatienship of the
form dg(1,3).

2 ;97b was welected as a base year because of
fairly accurate estimates for both popula-
tion (1970 Census data) and numbers of new
skiers (estimated from Leuschner 1970, Stynes
and Mahoney 1980, and Farwell 1977).

w

all for ¥=1970 should be approximately 1.0.
Values of ay larger than one yield higher
adoption rates than those observed for 1970,
while values less than one yield rates lower
than the 1970 standard.

’
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Simulating from 1950 to 1978

The year 1950 was selected as an initial
year for downhill skiing in Michigan.® The
model was initialized using 1950 Census data
for non-skiers and begun with no active or in-
active skiers. A 28 year simulation period
was set. Selected model outputs over this 28
year period are summarized in Tables 1~3 and
Flgure 5.

Simulation model results were compared
with empirical data from Leuschmer (1970),
Stynes and Mshoney (1980), and other relevant
studies of Michigan skiers. The comparisons
indicate that the model predicts quite accu-
rately both the numbers of skiers and their
distribution by age and leangth of imvolvement.
Leuschner estimates about 128,500 skiers in
1968 (coumpared with model prediction of
140,700). teuschner included only skiers 13
years of age and clder while the model keeps
track of skiers 7 years and older. By 1975
¢ We know both ski resorts and skiers existed
prior to 1950, but it is assumed that the
ausbers of skiers in 1950 were small enough
compared with growth over the next decade
to have little effect on model cutputs by
1968.

active skier numbers reach 263,000. Estimating
about 9 days of skilng per skier that year,
this cowpares favorably with Domoy's (1977)
estimate of 2.2 million lift tickets sold im
Michigan (skier days). Growth rates of about
102 in the early 1970's drop to about 4% by
1978, resulting in just over 300,000 skiers

in 1978.

Distributions of skiers by age and length
of involvement compare favorably with the 1978
Michigan survey after corrections for popula~
tion differences. (The Michigan survey only
interviewed skiers 18 years of age and older).
The 1978 Michigan skier market survey estimated
that 157 of former skiers had skied only one
year prior to quitting (compared with 37Z pre~
dicted by the model). Also the tatio of active
skiers to inactives in 1978 is almost exactly
1:2, precisely the ratio measured in the 1978
survey.

In summary, the model predicts skier
numbers and characteristics for the year 1978
quite well. Of course some of this same data
was used in estimating model parameters 50 that
these comparisons do not provide a true test of
the model. This will require future measure-
ments of Michigan's skier population in order
to test the model's predictive abilities.



Table 1.

Dowshill Ski Simulation 1931-1978

Numbexs of Skiers (Thoussuds)

Active Inactive

Year Skiers Skiers Adopters Dropouts Readopters
1951 [] 0 [ Q [¢]
1952 9 3 7 3 [}
1953 12 8 8 5 1
1954 16 13 8 [ 1
1955 20 20 10 8 1
1956 24 26 1 9 2
1957 29 34 13 11 3
1958 35 43 14 13 4
1959 41 53 16 15 5
1960 48 64 18 18 7
1961 56 77 20 21 8
1962 65 92 23 24 9
1963 75 108 26 27 11
1964 87 126 29 31 13
1965 99 146 32 36 15
19656 111 169 34 40 18
1967 125 193 38 45 20
1968 140 220 42 50 23
1969 157 249 46 56 26
1970 175 282 50 62 30
1971 194 7 54 69 33
1972 213 356 57 76 37
1973 232 397 59 83 42
1974 248 439 58 89 46
1975 263 482 57 93 51
1976 277 524 56 97 55
1977 29¢ 566 34 101 59
1978 301 606 51 103 63
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Table 2: Downhill Ski Simulatice 1951-1978
Distritution of Active Skiers

AGE YBES EXPERIENCE
Year 7-12 13-18 19~24 25-30 31+ )3 2 9+
percent percent
1951 16 25 27 16 14 100 0 0
1952 16 25 26 16 14 74 25 0
1953 16 25 26 16 14 62 26 1]
1954 16 25 26 16 14 54 26 ]
1953 16 26 26 16 14 49 25 0
1956 15 26 27 16 14 45 25 [
1957 13 26 27 16 14 44 23 0
1958 15 26 27 16 14 [ 53 23 0
1959 14 26 27 16 14 39 23 1
1960 14 27 27 16 14 38 22 1
1961 13 26 27 17 14 36 21 1
1962 13 25 27 17 18 35 21 2
1963 13 26 27 17 15 4 21 3
1964 13 26 27 17 15 33 20 3
1965 12 26 28 17 13 32 20 &
1966 1 25 28 18 15 31 20 5
1967 n 25 28 19 16 30 19 5
1968 10 25 28 19 16 30 19 6
1969 10 25 28 19 16 29 19 7
1970 9 24 29 19 16 28 19 7
1971 8 24 29 20 17 28 18 8
1972 8 23 29 21 17 26 18 9
1973 7 22 29 21 18 25 18 9
1974 7 21 30 21 19 23 18 10
1975 6 20 30 23 20 22 17 1
1976 6 18 29 24 21 20 17 12
1977 S 17 29 24 22 18 16 13
1978 5 15 28 25 24 17 15 15

62



Tabla 3, Downhill Ski{ Simulazion 1951-1978
Distribution of Inactive Skiers

ACE YRS EXPERIENCE
Year 7-12  13-18 19.24  25-30 3+ 1 2 o4
perceunt percent.
195L o 0 ] 1] 7] o] 0 0
1952 11 21 30 17 19 100 0 0
1953 10 20 30 18 20 87 12 0
1954 2 19 30 18 22 79 15 Q
1955 8 19 29 19 23 74 18 o
1956 7 18 29 19 28 69 20 o
1957 7 18 29 19 26 65 20 0
1958 [ 17 18 19 27 63 20 [§]
1959 6 17 27 20 28 60 21 0
1960 5 17 27 20 28 58 21 [+]
1961 5 16 27 20 29 56 21 1]
1962 S 16 27 21 30 55 2L o
1963 s 16 26 21 30 53 21 1
1964 5 16 26 20 31 52 21 1
1963 4 15 26 20 31 51 21 1
1966 4 15 26 20 32 50 21 1
1967 4 15 26 21 33 49 21 1
1968 & 15 25 21 13 48 20 2
1969 3 14 26 2L 34 a7 20 2
1970 3 14 26 20 34 46 20 2
1971 3 13 28 21 33 45 20 3
1972 2 13 25 22 36 44 20 3
1973 2 12 25 22 37 43 20 3
1974 2 u 25 22 37 42 20 &
1975 2 11 25 22 38 51 20 4
1976 2 10 26 23 39 40 20 5
1977 1 9 23 23 41 38 20 S
1978 1 8 22 23 43 37 19 6

63



Figure 5. Orowth in Downhill Ski Adoption,

Dropout and Readoption 1950-1980.

However, the model's ability to begin in 1950
with no skiers and simulate 28 years ahead to
accurately describe Michigan's 1978 active and
inactive skier populations is very encouraging.

Formal comparisons of model outputs with
empirical data bases raises a number of ques-
tions. First of all, the model produces a
much greater volume of quite specific informa-
tion than can be found in any empirical study.
The model can predict, for example, the num-
be of active or inactive skiers in 1962 who
are 10 years old and have been skiing two
years. No one would ever attempt to estimate
this figure empirically. Secondly, empirical
data generally does not precisely correspoad
with the model's outputs and survey data is
subject to perhaps quite significant measure-
mwent errors. Differences in populations (age
rastrictions in surveys, for example), recall
errors, and the manner in which surveys define
"active" skiera are just a few of the problems
that arise. Thus, {n comparing mode! outputs
with empirical data one caunnot confidently
assume that the empiricsl figure fe the "true"
weagure. Rowan (1980) has noted the incon~
sistency in estimates of numbers of skiers
nationaily. In examining data on Michigan
okiers, we uncovered similar inconsistencies.

Although additional wodel experimentation,
refinement, and testing are required before the
model can be used in policy analysis, we can
illustrate the model's poteatial contribution
by means of four simple experiments. In each

case the model ia inirialized for the year 1978
and forecasts are generated through the year
2000 under alternative assumptions. The scenar-
ios were selected to illustrate a range of pos-
sibtlicies.

Forecast #1 takes an optimistic view agsume
ing that growth rates observed in 1970 will con-
tinue to cthe year 2000. Even under this opti-
misric scenario the numbers of skiers peak at
414,000 by the year 2000. The curve exhibits
and S~ghaped (logistic) pattern characteristic
of the product 1ife cycle (Kotler 1976). The
eventual decline is in part due to an agfog
population structure, and alec a result of
market saturation. This scenario yields an
active skier population im the year 2000 that
1s significantly older and more exparienced
than today's skiers.

FPorecast #2 assumes a reduction in both
dropout and adoption rates. This would charac-
torize a gport with more limired entry, but
with existing skiers remaining active a little
longer. Skiers reach a peak in 1990 of about
373,000 and then decline to about 350,000 by
the year 2000. The pattern ig similar to
scenario #1, but peaks a decade earlier and at
a lower level,

Forecast #3 assumes 8 decline in adoption
rates and an increase in dropout rates. It
reflects a general diminishing in popularity of
the sport. Under these assumptions numbers of
active skiers fall to 265,000, receive a swmall
boost from the second "baby boom,” and thea
drop to 240,000 by the year 2000.

Forecast #4, the most pessimistic scemsrio,
asgumes that adoption rates fall to one-fifth
of their 1970 values and dropout rates increase
by 25%. Skier numbers drop off immedlately and
rapidly to less than 200,000 by 1990 and ra
139,000 by the year 2000. The scenario {llus-
trates that even under quite radical assump-
tions, the downhill ski marker has a certain
degree of inertia that will provide a degree of
stability. (Figure 6)

These scenarios have illustrated only the
simpiest of forecasting experiments. The user
may alsc adjust readoption rates or age-
specific adoption and dropout rates to simulate
skier numbers under more complex assumptions
abour the future. For example, a promotional
campaign aimed at returning inactive skiers, or
attracting skilers from older age groups could
be simulated by adjusting the relevant age-
specific readoption or adoption rates for years
after 1980.

Experiments can also examine more datiled
characteristics of future downhill ski popula-
tions. Under most scenarios future skier popu-
lations are more experienced and older than
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today's downhill skiers. This suggests changes
in markering and ski area offerings. One may
test the effects of alternative population
scenarios. 1In one experiment the population
and age structure were fixed at 1950 levels

and skier numbers were simulated to 1978. This
resulted in 100,000 fewer skiers than under
observed population growth, indicating that
approximately half of the growth in numbers of
skiers since the mid-sixries can be attributed
to population changes. The remainder is due

to expansion in supply of skiing opportunities
and increased popularity of the sport.

FUTURE MODEL DEVELOPMENT AND TESTING

Although the simulation wodel is opera-
tional, more testing is needed before the
model can be used directly in policy analysis.
Sensitivity analyses should be conducted on
nodel parameters in order to better understand
the effects of small changes in parameters on
model results. This will also pinpoint kaey
data needs of the model and guide future data
collection efforts. Improved time series
data on skier visits and numbers should be
collected in a consistent manner in order to
evaluate the predictive ability of the model
and to revise and update parameter estimates.
Model testing should be conducted with ski
area persomnel, who have a more intimate
knowledge of the industry.

As with most simulation models, the num-
ber and variety of possible refinements is

virtually endless. We have interrupted model
testing and development in order to summarize
our progress to date. There are four additions
to the model that we recommend:

(1) Adding a weather variable to account
for good and bad snow years

{2) Adding growth in potential substi-
tutes like cross country skiing

(3) Predicting skier days in additom to
aumbers of skiers

(4) Development of a regional model

The development of & regional model is the
wost complex and costly and also of the great-
est potential benefit. This would involve
dividiang the state into regions, expanding the
population model to a regional one, estimating
demand and supply of skiimg in each regionm,
and then predicting origin-destination patterns
using a trip distribution model.

The regional model would require more data
on skier trip patterns and population change
within each region. Such a model could provide
forecasts of more use to individual ski areas
and assist in making regional development and
promotion decisions.

GENERAL MODEL EVALUATION AND CONCLUSIONS

Although the model is still in a testing
phase, a number of advantages over alternative
forecasting approaches are already evident.
Not to be overlooked is the knowledge and in-
sight gained in the model development process
itself. Raser, Campbell, and Chadwick (1970)
cite five ways that simulation modeling con~
tributes to theory development:

{1) Confrontation - modelers must con~
front what they do
net know

(2) Explication - simulatiomn modeling
forces precise speci~
fication of relation—
ships and assumptions

' (,j) Expansion ~ it forces & broad-
ened, more comprehen-—
sive view

(4) Involvement -~ It stimulatec the
researcher to fill im
gape

(5) Serendipity - simulatioms reveal
new problems, new
solutions and new
hypotheses
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Our experience with this model comfirms these
adventages of computer simulation wodels.

The model provided a fErxamework for eval-
uating the comparability and consistency of
past empirical studies of downhill skiiog.
Many ambiguities and inconsisteacies in re-
ported market studies and forecasts were
identified. Efforts to estimate model para-
meters and validate the model uncovered a
number of gaps {n existing data basea. Con-
centration upon active gkiers in market sur-
veys has resulted in & limited understaanding
of {nectivity and downhill ski entry and exit
decisions.

How do dropout rares change with leagth
of involvewent? Under what circumstances
and at what ages do individuals tend to adopt
or drop the sport? Iz Michigan a net importer
or exporter of downhill skiers? What are the
short and long term {mpacts of a poor snow
year on the gport? What effects will growth
in cross country skiing and changing energy

" conditions have on downhill skiing's future?
These and other questions arose during stages
of model development, parameter estimation,
validation, and refinement. Answers to these
types of questions from future research can
be directly translated into improvemeats and
refinements of the simulation model. The
gsimulation model therefore plays a such
strouger role in the research process than
one generally finds with more traditional
types of models.

In concluding we discuss what we view as
the five most important features of the model
and then briefly address model limitatioms.

(1) The wodel is dynamic. It not only
can predict change over time, but its basic
structure captures the processes of entry and
exit within the ski market. Timelags, fee-
back effects, and other dynamic features of
the model can be explored to better understand
change in recreation activity markets. In
particular, the model 1llustrates a aumber of
general growth concepts and theories including
the product life cycle, diffusion theories,
warket saturation, and consumer involvement
cycles. These processes may be generalized to
other activicies.

(2) The mode] 13 both simple end logical.
Aduprion, dropout, and readeptlon of activities
are easily underceecd processes. Complexity is
tacwoduced in the model primartily in the esti-
mation of critical model parameters. This
permits a geparation of the more technical
agpects of the model from the more easily
understood, making the model easy to use and
understand for practitioners, while permitring
resesrchers to explore more detailed and com-
plex features of the model and the system
being modeled,
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(3) The model ls completely general. It
could be applied to virtually any activity or
product in any state or region. One must
simply add a population model for the region
in question and estimate adoption, dropout, and
readoption rates over time. The generality of
the model facilitates the transfer of findings
about recreatfon activity dynamics across
regions and activicies.

(4} The mndel is extremely flexible. It
can generate an infinite array of outputs in a
variety of forms. Compounents may be easily
added to the model. Thus, it provides a frame-
work for both guiding and integratiag future
research on recreation participation decisions.

(5) 7inally, the wodel may be used in a
variety of settinmgs. Researchers will fimd it
ugeful in guggesting hypotheses and in explor-
iag dynamic aspects of the ski market. The
model can alsc help in direcring future data
collection efforts by identifying gaps or in-
consistencies in current data and suggesting
the relarive importance of precision in rhe
measurement of differeut variables. Forx ski
area personnel and students, the model may be
used in & gaming format to explore futureg and
to test the relative effects of alternative
promwtional and development strategles. The
affects of population change can be dramat-
ically 1llustrated with the model.

Since the model im its current state is a
atatewide aggregated model, it cannot be tied
directly to individual ski srea decisions. It
can however contribute to broader statewide
and induetrywvide policy amd promotion deci-
sions. While the model could be disaggregated
into a regional model including ski travel be-
havior, this refinement would require consid-
erably more modeling and data collectiom.

Linitations of the model relate primarily
to the lack of dats that are ideally suited
for parameter estimation or validation. The
model requires estimates of adoption, dropout,
and readoption rates over time. Future re-
search should develop medels to predict these
rates based upon social, ecomomic, and eaviron~
meutal variables. Such relationships could
then be added to the existing model to inter-
nalize relationships that must presently be
estinated outside the model.

Development of the model cost about $5000.
A similar amount was required for the 1978
Michigan ski market survey, which in additiom
to gathering data to estimate model parameters,
also produced two ski marketing reports
(Stynes, Mahoney and Spotts 1980, Stynes and
Mahoney 1980). A typical forecast toc the year
2000 costs less than a doliar in computer costs
and generates a wealth of data. Computer
simulation models do not have to be expensive.
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INTRODUCTION

A good deal of research effort has been
directed toward predicting trends ia the rate
of participation in various recreational activ-
ities. To a large extent these have relied
on extrapoclationg or empirically derived cor-
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relationg between participation rates and the
soclo-economic characteristics of a populatiom.
We are now beginning to take the next step,
i.e., the identification of mechanisms which
explain changes.



Several individuals, including Chriscy
(1970) aand Meyersohn (1957), have described
what they feel are the fmportanc determinants
of "mass” recreation or "fads". More recently
West (1377) developed an innovative "atatus
group dynamic approach to predicting parti-
cipation rates”. Wnile the latter goes a
long way toward explainfing and quantifying
change, it relies heavily on the validity of
the status concept and the symbolic function
of recreation activities.

Motivational research has coantributed a
great deal to our understanding of why people
participate in various activities. Ino par-
ticular the recent models and scales
developed by Driver and Brown (Driver 1977);
(Driver and Brown 1975) have brought this
approach to a high level of sophisticatiom.
Tinsley (1977; 1978) has also contibuted a
great deal to an understanding of motivations
and need satisfaction. However, many of the
concepts in motivarional research are some~
what static {n that they seldom allow for
changes within the individual or in the
character of the activicy.

There is an obvious need for a compre-
hensive, dynamic framework which identifies
factors and relationships effecting changes
in recreation participation. We can begin
by making unstructured, but detailed, obser-
vations of specific activities over time.
Once a skeleton framework has been developed
we can f1ll it in with statistical analyses
of the linkages and mechanisms operating
within the framework.

The recent, rapid growth in the popu-
larity of ski touring in Minnesota provides
an excellent opportunity for the approach
outlined above. Although ancient in origin,
the activity is relatively new {n terms of
magg participatioo in the United States.
Some indication of the significance of this
development can be ascertained by comparing
the 1977-78 season Minnesota Department of
Natural Resources (MDNR) estimate of 500,000
participants based on a starewide, random
survey, with the few hundred to a thousand
ski tourers present in 1965. Current figures
show a0 aannual growcth rate of from 20 to 30
percent (Ballman, 1979).

We will hegin by deacribing the various
sechanions believed to be operating im the
evolution of ski touring in Minnesota. Many
of these wechanisms can be abstracted in the
sense that they probably operate to a greater
or lesser extent in the history of any recre-
arional activity. As far as is possible
these wechanisms will be systematically link-
ed within a comprehensive framework.

Next we will utilize recent data from &
statewide survey of ski touring participants

70

in Minnesota to rest some of rhe mechanisms
suggested in the first part. No data set can
completely eacompass the complexities of
recreation participation. It is critical thac
any statistical analysis be proceeded by the
development of a comprehensive framework so
that the data can be kept in perspeccive and
we can avoid the temptation to adopt narrvow,
self-contained explanations of behavior.

A FRAMEWORK FOR ANALYSIS

This framework is derived from umstruc-
tured and structured obgervation, the contri-
butions of previous research, and an intuitive
aotion of recreatiom behavior. The framework
consists of the various mechanigsms which can
influence recreation participation and the
patterus of change over time. The growth and
evolution of ski touring in Minnesota will
be used to illustrate the framework. In this
{nitial discussion no attempt will be made to
quantify cthe effect of any specific factor,
this will be left to anm analysis of survey
data. Some difficulties will be encountered
where the same factor can ianfluence different
persons in dramatically opposite ways.

Defining Participation

Before we can begin to describe the
factors influencing participation we must
deal with the meaning of the term participa-
rion. Participation has both quality and
quantity dimeasions. The latter can be ex-
pressed in terms of numbers of individuals,
man-hours, visitor days, or miles skied.
These measures must be defined still further
to be operationalized. If we are concerned
with numbers it is necessary to list the cri-
teria for inclusion; e.g., who do we consider
a skl tourer? Apyone who hag ever skied,
or those who have skied a minimum number of
miles in the past season. For some purpoges
"dollars invested" may be an appropriate
criteria.

Man-hours alsco requries a more explicit
definition. Do we include travel or resort
time, or only the hours on the trafl? A
vigitor day has beea standardized by the U.S.
Forest Sarvice and the National Park Sarvice
as an expression of occupancy. Although
"wvisitor day" {s a practlcal measure for
making some crude comparisons, it is generally
insensitive to subtle changes in the charact-
er of participation.

The quality dimension pertains to both
the nature of the activity and the environ-
ment in which it takes place. Racing is a
far differenet experience than casual touriag
or winter camping--all of which can take
place in the same area. An urban park and 2
remote wilderness each provide a distinctly



different experience even where the physical
motions are the game.

We will not elaborate further on a
definition of participation. The importance
of explicit definitions will become more
obvious as the discussion proceeds. Suffice
{t to say that any definition must be appro-—
priate for the change or comparison which
{s being described and the purpose to which
the analysis will be applied.

Isherent Appeal

Any analysis of participation dynamics
must begin with a thorough familiarity with
the inherent appeal of the activity(s) in
question. There are three primary character~
istics to consider: unovelty, variatiou, and
efficiency. Novelty is a function of "new—
ness" or contrast with other pastimes. Our
example, ski touring, has characteristics in
common with a number of other forms of rec-
reation. It can provide some of the thrills
of downhill skiing; it allows access to many
of the same environments as does snowmobil-
ing; it can offer health benefits similar
to running. In part the "uniqueness™ of ski
touring probably lies in the combination of
benefits it can furnish.

But, in addition, ski touring has some
subtle attributes which are revealed only by
a more intimate acquaintance with the
activity. ©Ski touring {s a form of exercise
that can be performed with "grace" and
"dignity". By comparison, jogging is often
associated with smelly sweat clothes and av
ungalnly shuffle. Another alternative, the
bicycle, still has connotations of a child's
toy for many adults. Ski touring provides
the means to ease gently into an exercise
routine; the transition from a leisurely
stroll to a strenuous workout is gradual
and without the distinct change of gait which
geparates walking from running. These, and
other characteristics which are not obvieus
to a casual observer, may be important deter-
ninants of the activity's appeal.

Variation refers to the range of ex-
periences possible within the scope of an
activity. Ski touring can vary from a
leisurely strall to strenuous competitive
racing. Access to different enviromments
also contributes te variation. Ski touriug,
because it 1s relatively unobtrusive, is
tolerated in residential areas and fragile
vilderness areas. A ski tourer can choose
between solitude aud the mayhem of a mass
start tour~-race. Complementary facilities
also add to variety. Lodging may consist of
a hole in a snow drift or a lusury resort.

Efficiency is simply the net result of a
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tally of costs and bepefits. Costs may in-
clude monetary investment, time, energy,
inconvenience, negative image or atigma, and
possible lose of social relationships. Vari-
ation contributes the most to the benefit
side of the ledger. The value of a specific
benefit, however, will depend on individual
and collective needs.

Inherent appeal is most easily compre-
hended relative to alternative forms of
recreation. All in all, ski touring probably
rates quite high compared to the major winter
outdoor alternatives currently avallable.

Sources of New Participants and Dropouts

Participation in ski touring is often
thought of 1a terms of the number of individ-
uals who have skied during the curreat season.
Generally, mumbers fluctuate for one of two
reasons; 1) individuals enter or leave seg-
ments of the population with varying rates of
participation, or 2) individuals are attract-
ed to or repelled by the activity due to
changes, real oxr perceived, in its character.

The character of an activity ia the pro-
duct of opportunities (facilities and natural
conditions), the commercial impetus and the
behavior of those participating.

The first mechanism can be understood
fairly easily by examining the correlatiom
of participation with traditional socio-
econcmic cohorts, For example, certain in-
dividuals will begin to participate at a
mininum age and drop out when they consider
themselves to old., Position in the family or
career cycle also affecta participation in
somewhat predictable ways. Although these
mechanisme are always operating, they can he
used to explain or predict change only wvhen
an activity has stabilized in respect to the
kinds of opportunities available and the
image it presents; this is definitely not the
cagse with ski touring during its recent evol-
ution.

Ski touring began as a relatively obscure
form of recreation often confused with down-
hill skiing. It was, and to some extent
still.is, perceived as the blind men described
an eFephant. Some thought it was cross-
country racing; others viewed it as bushwack-
ing through remote, untracked wilderness. TFew
people understood the full range of opportuni-
ties the activity could provide.

At the same time real changes were
occurring. The sport grew more visible--via
word of mouth, popularized articles and de-
1liberate promotions on the part of organiza-
tions such as the United States Ski Associ~
ation and local ski eouring clubs. Later the



commercial establishment joined the efforts
to promote ski touring. While all segments
of the population are affected by the {ncrease
in viaibility, we cannof expect the effect
to be equal in magnitude across the popula-
tion. The better informed individuals are
the first to become aware of any new oppor-
tunity. As an activity becomes generally
well known other segments of the population
may account for an increasing portiom of new
parcicipants.

Opportunities in the form of areas and
physical facilities have also changed. Marked
and groomed trails became more plentiful.
Beginning in the early 197Q0's “citizens'
tour races" were organized and promoced.
creases f{n trails and areas did not keep
pace with growing numbers; consequently
skiers coufronted crowds which werean't ex-
perienced by their predecessors. The lmage
of ski touring as a social event became nmore
pronounced.

In=~

Ski touring equipment has also evolved.
Tough, easily maintained fiber-glass skis
became gnerally available {n the mid co late
1970's. Waxless skis appealed to the casual
participant. Lightweight poles and bindings
added to the array of choices. Por gsome the
refinements in equipment make the activity
easier; for others the squipment itself may
be an attractiom.

All of these changes meant that ski tour~
ing was not the same activity [t was during
the earlier stages of itgs development.

Some would find the activity more appealing
because large numbers of participants had
demonsgtrated that it is "acceptable” and
beneficial. The enthusfasm of others may
have waned because it 1s no longer as exclu-
sive and uncrowded trails are more difficult
to find. The net effect has obviously bdeen
positive. In spite of any dominant image,
the full range of experiences is still avail-
able.
External Pactors

Recreation behavior does not exist {n
a vacuum. Independent changes occurring
in society can act to discourage or encour-
age participation. These include economic
trends, value sets, the enviropmental setziag
and alternative forme of tecrzation.

An Affluent soclety san afford more ex-
pensive plavchingsy conversely, hard times
-wmay Stimulate interest in less costly acti-
vities. Ski touring requites a smaller
monetary investment than some of the com—
peting outdoor winter recreation activities
and therefore may be relatively favored by a
general reduction in per capita buying power.
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Participants ofter cite low cost as a motivat-
ing factor. It is {nteresting to note that
ski touring experienced an earlier resurgence
during the depression years.

Value trends affect the imege assoclated
with a form of recreation. To the extent
that people are rteally concerned about the
enviromment, the energy crisis and the con~
aunption of resourcea they may adopt forms of
recreation which they perceive as consgistent
with their belfefs. The choice of recreation
may be in part a genuine effort, and im part
a symbolic gesture, Ski touring 13 consider-
ed te have a2 relatively low impact oo the
environment and a bemeficlal effect on health;
thus the magnitude of these trends can be
expecred to influence participatiom.

Ski touring may also be considered con-
gistent with current efforts on the part of
sone to become indepeandent of complex, ifater~
depend soclo ic systems. Sowe feel
less vulnerable if their recreation does not
depend on foreign oil and highly technical
machines.

There is comnsiderable evidence that the
environmental setting of the home and work-
place has an {nflueuce on the selection of a
recreational activity {(Knopp, 1972). Defi-
ciences in these settings might be expected
to create needs; compensation may be sought
in the recreation experience. It 1sdifficult
to document this influence because it is al-
most impossible to control for visibility and
means which may mask its effect.

The growth in ski touring may be asso-~
ciated with a growth in confinement and
restraints imposed by urbanizatiom and winter
itself. Ski touring provides access to a
vagt resource of open space, nature, and free-
dom.

Alteraative forms of recreation may cow-
plement and reinforce participation, or they
may compete for time and other resources.

The latter can occur in two ways: first, a
direct competition for participants; and
second, thev can preempt space and resources,
thus reducing opportunities. No discussion
of gki touring would be complete without
refarance to the parallel growth in snow-
moblling.

In a pracrical semse, snowmobiling made
its appearance a fewv years before ski touring
(maior growth took place in the lace 1960's).
For this reason the activity gained a large
number of adherents who may have chosen ski
touring 1f that alternative had been equally
visible. Furthermore, large areas of land
and financial resources were allocated to
snownobiling, thus affecting the opportunities



for ski touring experiences. Another possible
relationship is that the confidence and skills

learned froa suowmobiling provided a pool of
winter acclimated persons who could easily
tranafer into skl touring. The exteat of
these effects may be impossible to measure,
but the example does serve to illustrate the
importance of timing and the sequence of ax-
posure to alternative forms of recreation.

Other forms of recreation have had a
less dramatic relationship. Downhill skiiag

alsc coupetes for participants and their time;

at the same time it also furaishes new ad-
herents who convert eatirely or partially to
skl touring becausa of cost, crowded lift
lines or threat of physical injury. The
popularity of running contributes to a
population which is physically better able

to enjoy skl touring and is likely to seek

a vinter supplement to their training pro-
gram. On the other hand, heavily committed
runners may be reluctant to devote any effort
to an activity which doesn't directly benefit
their running ability.

We have discussed only a few of the most
obviously related alternatives. Every other
form of recreation will have some effect on
participation. To cite one more example.
Television may be congidered a direct com-
petitor—-and yet, some have argued that cov-
erage of the winter olympics stimulated many
to take up ski touring.

Internal Dynamics

So far we have focused on factors which
determine whether an individual participates
in a given form of recreation. Profound
changes also occur after an individual joins
the ranks of participants. Some of these
changes occur independently of participation
and were included in our reference to sources
of new participants and dropouts resulting
from transfer from one socio~economic seg—
ment of the population to another. Here we
will point out changes brought about by par-
ticipation itself.

One change 1s an increase in skill,
knowledge and confidence., Ski tourers, for
example, might be expected to seek wore de-
manding experiences or to increase the rate
at which they utilize trails and areas. A
closely correlated effect of increased ex-
perience may be a demand for variationm,
either in terms of the activity or new and
different environments. Ski tourers who
begin on the local golf course may end up in
competitive racing or wilderness treking.
Increased speclalization or an intensified
interest in a narrow segment of an activiey
is typical of the individual's involvement
in any form of recreation. Changes in the

behavior of those already participating can
bring about significant shifts in demand.

Experience can affect some participants
very differently. These iandividuals will
become "saturated” with the opportunities
provided by an activity and drop out alto-
gether in order to seek an even more con—
trasting experience. 4 similar, but quicker,
response can be expected from those who
simply discover after a trial period that
the activity is not to their liking. The
vet effact of these countervailing responses
is dependent on the inherent appeal and
variation within an activity.

When an individual elects to take up an
activity he or she is making an investment
in dollars, time, energy, and soclal alli-
ances. These investments will tent to
perpetuate involvement. In some instances
the social benefits or obligatious may be-
come the primary motivation for continuing
the activity. The same can be said, of
course, for competing alternatives. Many of
those who became involved in snowmobiling
before they were aware of ski touring will
have a difficult time switching to ski
touring, even if they perceived the activity
itself as more desirable.

The accumulative effect of internal
changes may be more important than changes
in total numbers of participants. In a
rapidly evolving activity, such as ski
touring, this effect is probably even more
significant. It may be a wmistake to predict
demand on the basis of current preferences
when a future ski touring population will
be auch more experienced and skilled.

The Role of the Commercisl Sector

It is probably safe to assume that there
18 no perceived human need that sowmeone won't
attempt to "capture" in the economic gense.
Recreational benefits vary tremendously in
their susceptibility to capture. Ski tour-
ing, relative to its main rivals soowmobiliag
and downhill skiing, is more difficult to
package. The equipment is relatively less
expensive and the activity is pot asrestrict-
ed to specially developed facilities. For
thege reasons ski touring was largely ignored
%y’ the commercial sector during its early
years of evolution in the United States. In
fact, the downhill ski industry may have de-
liberately tried to subdue the public's ex-
posure to a competing activity (Fishman,
1978).

Ski touring (rumning provides a similar
parallel) continued to grow because of its
inherent appeal. The commercial sector

joined the "bandwagon" and has since devel-



oped innovative ways to packsge and seli the
ski touring experience. The primary approach
hag been an effort to convince skiers that
they need mors refined, and often more ex-
pensive, equipment in order to fully enjoy
the potentials of the sport. Gadgets aiso
proliferate as any activity becomes popular.
Appeals to the fashion conscious are preva-
lent. Resorts are providing groomed trails
and elaborate lodging facilities. Orgaaized
tours to exotic enviroanments are being made
availadble.

There is little doubt that the commercisl
sector has added tremendously to the array
of opportunities within the sport of ski
touring and thus has helped to perpetuate in~
terest in the activity. The success of these
innovations is probably assured by the muck
broader range of persons now participatiag
in ski touring. Whereas the early "pioneers”
often prided themselves 1in their resourceful-
ness and spartan demands, the broader spectrum
of recent adherents are more likely to include
those seeking comfort and convenience. This
is not to say that the old hands woan't also
take advantage of the new opportunities
provided!

Rate of Change and Cycles

It 18 relatively easy to predict the
direction of change; somewhat wore difficult
to predict the ultimate potential; and nearly
{mpossible to predict the rate of change in
participation in a recreation activity. Ski
touring grew slowly during its initial stages
because it lacked a strong commerclal impetus.
The flow of information was largely dependent
on word of mouth, organizations, and magazine
articles. Televisfon and billboard exposure
was minimal.

Ioherent characteristics would indicate
a potential for rapid growth once the visi-
bility barrier was overcome. The sgport re-
quires a relatively small investment in
money and time to learn special skills;
therefore a person can guickly become a par-
ticipant.

For simplicity’s sake our discussfon has
implied a linear, one-way pattern of change.
The same mechanisms, and others yet unidenti-
fied, may bring about short or long tera .
cycles. For example, an {adividual may eire
of ski touring, drop out tempararily and
join sgatn at a later time. When this
mechanism affect= o large number of persons
at the «=m¢ Time we can expect larger cycles
-z the total number of participancts. Bven
shorter, day to day or minute to minute,
cycles ave probably operating——although these
are less important {n a discussion of long
term trands. The seasonal cycle brought

about by the climatic requirements of aki
touring may serve to prolong interest over the
long term by forestalling saturation.

Summary of Framework

One is tempted to describe the changes
in participation as "phases" in a predictable
pattern of change. First, there 1s a pioneer
phase led by a small cadre of individuals
willing to explore and risk disappointment.
These people may seek out, or even develop,

a form of recreation which fulfills well de—
fined needs., In Stanley Plog's (1974) terms
these are the "aloceutrics," while those vho
follow can be labeled "psychocentrics’. Sec-
ond, others, with similar motivations, take
up the activity as it becomes more generally
vigible. In the third phase, followers joim
when there is an ample demonstration of
acceptzbility and benefits. During the fourth
phase the activity stabilizes when it is
generally well known to the total population
snd there are few changes im the nature of
the opportunities available. A fifth phase
may or may not occur. This last phase is a
decline in participation because of exteraal
factors or simply because the novelty of the
experience wears off. Other events may
disrupt a long period of stability. For ex-
ample, a major breakthrough in equipment may
make participation easier or more enjoyable.
Stynes (1980) and others, have postulated a
"product life cycle" comcept which implies

a predicrable decline in participation. It
is hazardous to impose a standard pattern on
all recreation participation phenomena.
Although this sort of descriptioen can help to
organize our thinking, it is no substitute
for an understanding of the specific mechan-
isws at work,
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Figure | provides a graphic summary of
the mechanisme and patterns described esarlier.
As s true of any attempt to organize reality
it 1s somewhat arbitrary and simplistic. It



doee serve the purpose of aiding researchers
in their efforts to systematically desl with
the complexities of participation dynamics.
Modifications and refinements can occur as
our knowledge and experience increases.

The ultimate output of any analysis con~
ducted within the context of this framework
is a better estimate of the demand for exper-
iences, both the quantity and quality dimen-
siocns.

A PARTIAL TEST OF THE FRAMEWORK
Methods

A statewide, random telephone survey of
Minnesota residents couaducted by the Minne~
sota Department of Natural Resources in 1978
provided a representative sample of state ski
tourers. Anyone over l4 years of age who had
"“cross-country skied sometime during their
1ife" was included in the sample. Our study
utflized a four page questionnaire msiled to
the sample. A 75 percent response rate pro-
duced a sample of 597 completed questionnaires.
The survey instrument solicited four categories
of information: 1) patterns of participation;
2) reasons or wotivations for participation;
3)environmental preferences; and &) demo-
graphic characteristics. Although the
questionnaire was not designed primarily to
study the dynamics of participation, one
question, "In which season did you first go
cross—country skiing?", enables us to examine
the changes over time.

For the purposes of this report several -

varisbles were cross-tabulated with the year
an individual first took up the activity.
While this sort of data does not lend itself
well to statistical tests it does allow us

to look for patterns of change and to speculate
on the mechanisms at work.

Two broad questions will be addressed: 1)
Are recent adherents motivated differeatly than
those who took up the sport early in its devel-
opment? and 2) Do more experienced skiers
prefer more challenging areag and/or more var-
iation in opportuniries?

Ch Over Time in the Characteristics and
Motivationg of New Adherents

Tables 1 through 6 show some of the
characteristics of participants according to
the year they first took up the sport, Im
examining these tables it is critical to re-
member that the first category contaims all
of those who had skied prior to the 1972-73
season. This could include some elderly in-
dividuals who had skied early in the century
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but very little since. Given the rapid rate
of increase in participation during the past
10 to 12 yesrs the latter probably account
for a very small portion of the sample.

Tatrie 1: Level of educstion and first sessoa of cross-country
skl ing

YEARS OF EDUCATION, RELATIVE FREQUENCY {PEACENT)
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The most pronounced changes have ocurred
in the level of education and the sex of
participants (Tables 1 and 2). College grad-
uates have become a smaller percent of new
adherents while the proportion of those with
some high school education has increased.
This is consistent with West's notion of
"status group diffussion”. The change can
also be accounted for by increagsed visibility
and the role of the media.

Teble 2: Sex diacrfbution end first ssasom of cross-tountry skling
RELATIVE FREQUENCY (PEACENT)
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Pemales are increasing their involvement
in many forms of recreation once considered
primarily for men. Changes in the image of
ski touring from a very demanding, physical
type of sport to a more caaual, social pas—
time with complementary facilities may also
have contributed to the increased participa-
tion by women.

Changes in age structure (Table 3) are
wore difficult to interpret. There is an
apparent decrease in the percentage of "older”
(40~54 and 55+) skiers and an increase in the
25-39 category; although the latter accounts
for a8 large percentiof thase who took up ski



touring prior to 1972, At least some of the
change ie an artifact of the tabulation ft-
self, l.e., younger persnas are less likely
to have taken up skl touring at sn sariler
dare,
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Responses to the question of residency
(Table &) are also d1fficult to analyze.
We can't be sure what an individual thought
wag meant by “rural ares,” nor can we be
certain vhethar & muburbanite would conafder
himaell or heraelf & residatit of & suburb or
the Twin Citfes Metro Area. It is probably
safeat to lump both endan of the spactrum
for the basis of comparison. Still, at
least a f{ew of those vho think of thelir
rewidence a8 "ryral” probably live ou the
Tringe of the @metro ates and have a sore
urban tifestyle. This Interpretation say
help to reconcile our data with the results
a statavide Department of Hatural Kemources
aytvey (1979) conducted i{n 1978 which pro-
vided an eatimate of the numbsr of perwons
vho had ctoam-country skled during that season.
Hixty¥-three percant af the skiern were {rom
the seven-county Bsetlro area.
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Residenry fa an important factor {s that
ft allows ue to menitor the diffusion of aki

tauring from the urban areas {where the currest
resurgence has heen most pronounced) to the

I

wore rural areas., The celative stability in
cur data may indicate that di{fferences in
visibility werea't sa great as suspected.
osther poanihility {e that snowmobiling has
wad & secure hold oa the rural popalation
and {ndividuale sare reluctsnt to give up an
investment with known benefity for a {to them)
new activity,

An—

In apeculsting on the graveh of an scri-
vity it may be valuable 1o know to what extent
narticipants in slajlar activities are pro-
viding & resevvior of potentisal adherents.
Tabie 5 shows the extent to which cross~country
skiets have participated in other forme of
winter recreation.
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Earlier participants wvere more likely to
have engaged {n snowshoelng. Changes iu rela-
tive visthility may explain some of this trend,
{.e. . sncwshoelng probably had nearly the
same level of vietbility during the wariy
stages of the growth of skl touring. The
trend {8 almo consistent with the fdea that
sarlier adherents were more likely to be
“plonsetr’ who wete exploring a rassber of
diffevent Porms of recrestion.

Downhill skiing fs & natuyral cowplement
to cross~country skiing., On the other haand
{t ia common for Individuals (o state that
they have switched to touring because of Lo~
creaned costs, crovwding or concern for posa~
ihie tnfuties. Ont data is incenclusfve in
that 12 ‘e gian popslble fur o pecson Lo he-
Fin as e vross-country skier and switch to
dowmhill ag they gain ‘anfidence and seek a
wider range of experisnces.

There has been s great deal of specula-
tion about the relationship between snow—
schiling and crose-country skiing. Our data
show 2 #light incresse in the number of new
skfers who have participated {n snowmobiling.
We cen expect that as the aumber of ski
tourers incresse {t will draw upon a large
exinting population of snowmobilers. The
gradusl decline {n snowscbiling aince 1976
{as indicated by the registration of machines)



reinforces the probability that some snowmo-
nilere are turning to ski touring am an
slternstive forw of vinter recrestion; it
also tends to reduce the prababiliry af an
alternative explanation, i1.e., that a greater
sercentage of new skiers are taking up Anow-
=hiling stmultanesusly,

Winter camping {5 more complewsntary than
competitive in {te relation o ski touring
and appears to he related to experience. It
werms teasonahle to azsume (and the data lend
seme support) that z ¢roas-country skiar needs
1o acquite & cevtain jevel of skli] and con-
fldence 1n the winter anvivonment before he
3t she becomen {nvolved in vinter camping.

Wa have inferred somerhing of the moti-
wations of crose-country wklers from dehavioral
paATterna and desoyraphic characteriacics.

Tabie & provides a sore divect measure of The
ressons skiers took up the sport. The rospon-
sey were given to an open ended guestion and

sore than ane reason may have heen olfered.
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Txevcidae and accesa to the outdoor envi-
ronment have diways been (aportant metivaiions.
The impertance 3f exervise appears to be some-
what less than durfng the early vears, The
early asguclation mav have reaulted from the
deminant image of cross-countcy skiiog ar a
phvsically Jemanding activity,

Dur data show lirtle change during the
past {ive veara in the [mportance of the
“sutdeora” 4w an aLTractor ta srosg-country
akifng. This zav reflect a stability in our
society’s attitudes toward the satural envi-
roment and the need to complement daily
routines associated with the urban secting.

The ‘nfluence of friends and relatives
shows an interesting pattern; a slight declifing
from lts lmportanre prior ro 1972 and then an
inctease during the past fev vears, The early



Tanla 8: Preferences for selected env)roamental charscter!stics
and flest saa10n Of cross-country siling
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Those gseeking greater challenges may be
attracted to the increasingly popular
"citizens tour races". These are all comers
events vhere everyone competes against the
clock or simply attempt to go the diatance.
The growth in the number of scheduled events
and the number of entrants is ample evidence
for the sppeal of this kind of challenge.
This trend is not reflected in the {tems
contained {n our survey.

The best approach to determining changes
which have occurred within individual parti-
cipants may be by means of {n-depth Interviews.
This process would document their 1ife history
within the activity and the linksges between
changes in attitudes and behavior. For the
future we may be able to establish "“panel”
type studies which follow the development of
individual participation. In any case it is
difficult fo separate fmternal, self-initlated
changee brought about by actual participatioa
from those imposed by changas tn CHg image of
the sctivity «e 2 vhole.

SOME ADDITIONAL COMMENTS AND CONCLUSIONS

8

It should be quite obvious that there is
no substitute for a thorough familiarity with
the activity(s) under consideraction. An
understanding of participation dynamics does
not lend itself to simplistic formuldl or fit
a standardized pattern of change. Survey
inatruments can be designed to answer specific
questions vithin a comprehensive framework.
Valid inferences are impossible if the re-
searcher i{s not aware of the numetrous vari-
ables which cannot be incorporated into the
questionnaire or interview schedule.

Often we can supplement cur internal
analyeis with a comparison to other times and
places. Norway, a countxy similar in azize,
population, and climate to Minnesota, has a
well established tradition of cross-country
skiing. The history of skiing in Norway pro-
vides some hints as to its potential in the
United States. A 1970 analysis of outdoor
recreation, sports, and exercise in Norway
ghowed that during that (1969-70) season 52
percent of the population took shorter aki
trips, 29 percent took daylong trips in
forests and fields and 28 percent took day-
long trips in the mountains (these are not
exclusive categories). With these rates as
a benchmark we can proceed to qualify for the
conditions in Minnesota. Minnesota does not
have the traditions of Neorway. Minnesota
does have a well established competitor for
the individusl's attention, namely snow-
mobiling, A lot may depend on how actively
public agencies develop opportunities and
promote the sport. In Norway the promotion
of physically demanding forms of recreation
is an importaut part of public policy. Mo-
torized activitles, such as suowmobiling,
are subject to more restrictions than in the
United States.

Prediction 1s always a risky undertaking
~— there are many "ifs" in the equation. A
fundamental question is how actively we want
to become involved in creating the conditions
which effect change. As risky as it is,
someone must take the responaibility to make
2 judgement,
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TRENDS IN THE TEMPORAL DISTRIBUTION OF PARK USEL

2
Robert &£. Manning and Paula L. Cormier

The purpose of this paper {s to examine tvends in the

temporal dlstribution of park use.

Plovs of daily atten-

dance data trace changes in tempora} use distributions over

time,

A use concentration index quantifies and reduces to

4 aingle pumerical indicatar the degree of unevenness of

Yecreation sttendance data.

The percent of rotal annual

use accounted for by selected time periods is slso examined.

INTRODUCTION

Trends in outdoor recreation are normally
monitored on Some aggregated level, usually on
an ianual basis. Partfcipation in hunting and
fishing, for example, 1s commonly mounitored
through vearly license sales, whila snowmobiling
and tratlbiking activicy is measured by acnual
registrations, and use of parks, forests, and
campgrounds is moat often reported in visits or
visitor days per year. Monitoring of recrea—
tion activity at this aggregated level is highly
useful in identifying long-term trends in parti-
cipation and the relatrive popularity of various
autdoor recreatfon activities, bur disregards
the manner in which recreation activity (s
distributed over the reporting periad. Para-
doxically, it is the typically uneven manner in
which recreation participation is distributed
over time which preseats one of the most per-
vasive problems in outdoor recrearion manage—
ment.

In the classic case, park and recreation
gites open for "the season” on Memocial Day
weekend and close on lLabor Day. The result is
a full year’s use condensed into little more
than three months. Even within this "season”
use may be skewed toward weekends and holidays
regulting in a marked ‘'‘pesking” phenomenon.
There are a number of =mignificant problems
associated with this typical use distribution
pattern. First, to sarisfy demand, recreation
facilities and services must be developed at a
scale to meet peak loads. These facilities and
services may go largely unused aT most other

1Paper presenced art the Naticnal Outdoor
Retreation Trends Symposium, Durham, NH, April
20-23, 1980.

2pobert E., Manning is Assistant Professor,

Recreation Management Program, University of
Vermont; Paula Cormier is Mathemarical Statisti-

cian, USDA Forest Service, Durham, NH.
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times, vesulting in fnefficient resource use.
Second, the mocial carrying capacity of recres-~
tion areas may be unnecessarily exceeded by peak
loads through crowding and Increased potential
for conflicting uses, Third, there is pre-
{iminary evidence that even ecological carrying
capacity may be unduly taxed by excessively
concentrated visitor use (Lime 1972). Finally,
periodic peaking of recreation use presents
substantial administracive problems, pevticularly
with respect to personnel scheduling.

While this peaking problew in ocutdoov recrea—
tion has been recognized for some time (Clawsosn
and Knetsch 1966), there have been few efforts
simed at its systematic study. Thie is apparently
due to the prevailing attitude among vecreation
plannera, managers, and researchers that the
temporal pattervs of outdoor recreation use ave
determined by factors which sre viewed aa largely
uncontrollable. Such factors include weather
and socieral work and leisure patterns. [t 1s
the purpose of this paper to report on a coopera—
tive study vrecently undertaken by the Universicy
of Verwment and the Northeastern Forest Experiment
Station which seeks to examine treuds ip the
temporal distribution of park use In order to
nore fully understand this problem. The ultimate
objective of rhis study is ro suggest mechods by
which the use of park and recreation areas may
ba more evenly distributed over time.

METHODS AND ANALYSIS

The first phase of this study was to develop
techniques to quancify the temporal distribution
of selected vutdoor recreation activities. De~
velopment of appropriate weasurement techniques
is needed to facilirtare trend amalysis. Three
approaches to measurement have been developed to
date. The remainder of this section of the paper
describes these three measurement technigues, and
their application to two dara series. One data
series traces daily attendance at forty Vermont
State Park campgroumds from 1977 to 1979, while



the other traces daily campground occupancy at
one New Hampshire State Park frowm 1971 to 1977.

Plotting of Attendance Data

A series of computer programs were devel-
oped which graphically plot occupaney data at
park and recreation areas. In Figure 1, use
of four Vermont State Park campgrounds are
plotted as a percentage of peak use by day.
The significance of these plots 1s that they
{llustrate the peaking phencmenon in a clear
and often dramatic way, and indicate visually
where use redistribution efforte are needed.

Also of significance 18 the variety of use
distributions represented in Pigure 1. Daily
plots for all Vermont State Park campgrounds
in 1977 could be grouped into the four general
types illustrated im Figure 1. Elmore State
Park represents a moderately uneven distribu-
tion of use, showing consistent weekead and
holfday peaking while weekdays during July and
August average approximately 30 percent of
maximym attendance. Townshend State Park
illustrates extreme weekend peaking, while
Button Bay State Park illustrates consisteat
holiday peaking. Lake St. Catherine State Park
illustrates a relatively even distribution of
use, with campground occupancy remaining above
80 percent through the months of July and
August.

Thig variety of use distributions suggests
that the peaking problem may be subject to
remedy to Bome degree through appropriare plan~
ning and management. [t is likely that some
characteristics of either the recreation site
or the attendant user groups result in this
diversity of attendance patterns. If these
characteristics can be identified, then they
can be incorporated into planning and manage-
ment decisfons aimed at evening out the dis-
tribution of recreation use over time.

Finally, plots of daily attendance data
can be used to trace changes in temporal use
distributions over time. Figure 2, for example,
illuatrates a change toward more even distribu-
tion of use at Button Bay State Park from 1978
to 1979.

Use Concenvrarion Index

Woile plots of daily attendance daca are
a woetul graphic neasurs of recrest lon use dis-—
eoidar o parteras, 1 wire quantitative measure
is also needed. ¥or this purpose, the concept
of a use concentration index was adopted. The
use concentration index was first introduced by
Stankey et al. (1976) and applied in a spatial
dimension to wilderness recreation use patterns.
The purpose of the index was to measure the
extent to which wilderness trail systems are
used {a an uneven fashion; that is, some trail
segments are used heavily while other trail
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segments remain relarively wvnused. By substi-
tututing the days of a recreation season for
ailes of trail, the use comcentration index can be
applied to the temporal dimension as weil.

The advantage of the use concentration index
is cthat it quantifies and reduces to a single
numerical indicator the degree of unevenuness of
recreation attendance data. Using data from
Elmore State Park (Figure 3), the cumulative
percent of use of the campground is graphed by
the cumulative percent of days in the season.
The days of the season are ranked and graphed
in descending order of use, and use 18 accumu~
lated starting with the day most used. The 45~
degree diagonal represents an even distribution
of ugse {e.g. 50 percent of all days account for
50 percent of all use), while the curve plota
the actual distribution of use (e.g. 50 percent
of all days account for nearly 80 percent of all
use). The use concentration index is based on
the area between the curve and the 45-degree
diagonal as a proportion of the total area above
the 45~degree diagonal. The index may take
values from 0 (perfectly even distribution) to
1 (perfectly uneven distxibution). In the graph
for Elmore State Park, the shaded area between
the 45~degree diagonal and the curve represents
35 percent of the total area above the diagonal.
Therefore, the use concentration index equals .35.

As with the daily plots of attendance, a
series of computer programs were prepared to
draft and calculate the use concentratiom index.
When applied to both data series, use concentra-
tion index values ranged from .12 to .45. This
range of values agein demonstrates, as with the
daily plots of attendance, considerable diversity
1n the evenness of use distributions among parks.

Index values provide a convenient way to
monitor trends in the temporal distribution of
recreation use. PFigure 4, for example, traces
changes in the uge concenrration index for
inland and waterfront campsites at Pawtuckaway
State Park, New HBampshire, from 1971 to 1977.
One might have hypothesized that recent gasoline
prices and aupplies would encourage fewer camping
trips, but of longer duration, and that this
would contribute to more eveanly distributed
recreation uge. Figure 4 indicates that this is
wot the case, however, at least for Pawtuckaway
Stare Park, and that, in fact, the trend is
toward wore unevenly distributed use. These
results might be explained by speculating that
higher gasoline costs and shorrages are elimina-
ting some groups of recreationists from the
camping market, and the most likely group to be
eliminated is those who must travel greater
distances to the park. Since it is also the
group that is most likely to stay longer (through
the mid-week) at the park, their absence from the
park is likely to contribute toward more marked
weekend peaking.
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PIGURE 1.--Cawpsites occupied (percent of maximm) by day for Button Bay State Park {Vermout) in 1978 aad 1979.
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The use concentration index also has con-
siderable potential 1in contribucting to an under—
ataading of why some parks have more even dis-
tribution of use tham others. When the index
is used as a dependent variable in regression
analysis, a varlety of park characteristics
may be examined as independent variables and
statistically tested as to their relationship
with use distribution patterns. Examples of
such park characteristics which might be hy-
pothesized as explaining some of the variation
ia use concentration index values include dis-
tance from population centers, number of camp-
sites, size of park, type and number of recrea-
tion activities, and miles of shoreline.

Percent of Use

A third measure of the temporal distribu~
tion of recreation use involves calculation of
the percent of total annual use accounted for
by selected time periods. For example, the
percent of total use accounted for by each day
of the week provides a measure of how evenly
recreation use 19 distributed over the average
week. The bar graph in Figure 5 illustrates
the average distribution of use over the days
of the week for Button Bay State Park in 1977.
The unevenness of the distribution 18 readily

4pparane .

Such percentsges mey also be monitored over
time to determine Lf weekly recreation use patterns
ATe becoming more or less evenly distributed.
Flgure 6 {ndicates a trend toward more even dis-
tribution of use over the days of the week far
Buttog Bay State Park vhen examined from 1977 to
to 1979, Tuesday, Wednesday, and Thursday
dccount for relatively larger percentages of
total annual use, while Friday, Saturday, and

Sunday account for decliniag perceuntages of tocal
uge.

A stmilar graph was prepared for Pawtuckaway
State Park (inland csupsites) to trace trends in
veekly use distributions from 1971 through 1977
(Figure 7). While trends are not as readily
apparent in thia caee, thece appears to be a
tendency toward Priday and Saturday accounting
for relatively larger percentages of total snnual
use, and thus for veekly use pstterns becoming
more unevenly dietributed. It is interesting
to note fin Figure 7 the dramatic changes in the
percent of use accounted for by Friday and Sunday
la 1974. One might hypothesize that such a
change might have been caused by Sunday closings
of gasoline stations, encouraging weekend park
users to camp Sacurday and Sunday nights rather
than Friday and Saturday nights in order to pur~
chase gasoline for the return trip home on Monday
woraings when gasoline stations reopened.

The percent of total annual use accounted
for by seasons might also be an important measure
of tewporal recreation use patterns. The percent
of use accounted for by the summer (Mewmorial Day
weekend to Labor Day), spring (prior to Memorial
Day weekand), and fall {after Labor Day) seasons
for Elmore State Park frow 1977 to 1979 is shown
in Figure 8. While the summer season accounts
for the largest percentage of total campground
use, this parcentage appears to he declining
with a trend toward an increasing percentage of
uge during the fall season. Trends towsrd
increasing percentages of total anaual use for
the fall and spring seasons have alsco been found
for Michigan State Park campgrounds by Stynes
and Rottmann (1979).

FURTHER RESEARCH

The three techniques described asbove ——
plots of daily attendance data, the use concentra-
tiod index, and calculation of the percent of uae
accounted for by selected time periods -- have
proven useful in measuring the temporal distvi-
bution of recreatfioan and tracing trends in these
distribucions over time. These measurement
techniques will be applied more widely as
additional daca series become available so that
we might investigate a wide varlety of recreation
aires and activities, and continue to monitor
trends in the future.



PIGURE 5. --Percent of total annusl camping uee sccounted for by the days
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A second phase of research will be aimed
at explaining why there are substantial differ—
ences in the evenness of uge distributions
among park sites. As noted earlier, the use
concentration index provides a convenient de-
pendent variable from which regreseion analysis
may help explain the relationship between park
gite characteristics and recreation use distri-
butions.

A third phase of research will involve an
analysis of recreation users to explore and
evaluate selected management and markering
strategies designed to redistribute recreation
use more evenly. A random selection of peak
and off-peak users will be Interviewed at
recreation sites and a comparative analysis will
be done to ideantify target warkets for redistri-
bution efforts. Both peak and off-peak users
will be analyzed with regard to socioeconomic
characteristics, stage in family life cycle,
work and leisure patterns, recreation motiva-
tions and satisfactions, and response ta
proposed management/marketing efforts such as
differential fees, changes in site development
level, recreation activities and facilities

offered, and dissemination of information on
conditions of crowding.

It i3 hoped that these three phases of
research will lead ultimately to a series of
suggested recreation planning, management, and
marketing guldelines that might be used to reduce
the peaking phenomenon in outdoor recreation and
result in move even distribution patterus.
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Regource managers manipulate ecosystems
for direct or indirect human uges. Examples
of relatively well studied resource management
issues include familiar biological products
such as: forests, ranges, fish and wildlife:
or physical products such as air, vater and
soil. Until very recently, urban envircaments
received much less scholarly atteation. How-
ever, as Spurr (1969) notes "principles of
ecosysten management apply to wilderness and
to urban enviromments".

Within urban environments, it is pecple,
and particularly children who are worthy of
new scholarly attention. After all, why
bother with long~term resource management,
if we ignore the reality of life for today's
urban children. They will inherit what evar
future resources today's resource managers
leave behind. The discussion of network an-
alysis presented here is part of a larger
study of nature and urban children, sllen
(1977).

WHAT IS NETWORK ANALYSIS?

Network analysis is a new technique to
uncover and map information and commuynication
links between two or more people using a par-
ticular natural resource. Older forms of
network analysis trace fnanimare linkages,
for example, telephone wires, sewer pipes and
transportation corridors., Other human network
analyses are to uncover friendship networks,
Moreno (1960}, political coalitions, Boimgevain
and Mitchell (1973) community elftes, Laumann
and Pappl (1976), or urban families, Botr
(1977) and Gans (1962).

For this study, the network analysis is
based on measured personal assoclations of
urban children, eight to thirteen years of

lPaper presented at the National Outdoor
Recreation Trends Symposium, Durham, NH, April
20-23, 1980.
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age. ALl three hundred sixty three children
vere located outdoors i{n close proximity to
esch other while using natural land resources
within organizead nsture recreation, and envi-
ronmental education programs. All programs
serve children from metropolitan, New York,
New Jersey and Connecticut. Ordinary, work-
ing class urtban children, who actually use
selected foreat environments {parks, camps,
nature centers or urban wildlands) are the
focus of this study because they have large,
aceensible soclal networks. They are alsa
numercous: therefore there are many more
children to be served by a decreasing resource
base. Moreover, interrelated issues of squity
and resource scarcity put added burdens on
resource panagers and the tools and techniques
of rescurce management.

HOW DOES NETWORK ANALYSIS WORK HERE?

I started this study with a curfosity
about the commonplace event of cellecting
large groups of urban reared childrean, and
moving them to a park, nature ceater, camp or
wildlands for the summer. These events have
gone on for a varfety of altruiscic and youth
sanagement objectives for more than one hun-
dred yearsz starting with the newspaper fresh
air funds and settlement house outings of
Jane Addams.

Thias study used a series of forested sites
vith vouth outdoor programs to study the role
of nature in the 1lives of urban children. 1In
the *study, urban children, vere observed over
four summers and interviewed on location.

Ome component of the interview schedule
wvas a socfogram. Respondants were asked to
{dentify companions they would choose for a
hike in the woods as an index of the type of
agsociation. They are also asked to classify
their choices as: relatives, neighbors,
sthool friends or just camp/program friends.

What was different about this study was



that i{n addition to mapping the networks of
reportad assactiations, and clasaifying asso~
ciates as to social distvance a simple, unob-
trusive way vas devised to index the duration
of the reported associations. This was dona
by superimposaing the results of a coatent
analysis of attendance records om to the
sociograms previcusly classified according

to kinship or assoclated more distant social
1inks. Return rates were established by
checking attendance lists for two consecu-
tive years, to see who reappeared the second
year.

[t 18 estimated from the rate of other
errors in attendance records that there was
not move than a 22 error, since careful atten~
dance checks are required for safety and
funding reasons. However, occasionally in
crowded urban day type programs a child not
ot the attendance list, but whe knows the
system from a previous year will speak on a
bue "going to the beach" or gome other gwim-
wing hole.

There are at least three stages in any
netvork analysis. Stage one {s the network
identification process - im this case, I se-
lected youth outdoor programg of various
eizes and types., All programs have similar
goals, objectives, clients aad envirommental
resources. Given the nature of the urban
children, there are likely to be pre-existing
networks worthy of analysis.

Stage two invoives mapping ldentified
netwvorks. In this instance desk-top and com-
puterized matrix methods were combined to
show structural and functional relationships
within existing social networks. Three
fmportant dimensions of stage two are keeping
track of several hundred subjects, idenrifying
returnees and cataloging pre-existing kinship,
friendship, neighborhood and school groups.

Stage three is to understand the results
of the network anslysis. Here the key in-~
sights are derived from the comparison of a
range of program types. One surprising find-
ing {s the extent of pre-existing networks
enbedded in these outdoor expeviences. This
is surprising because program managers act
as 1f all users are new to each other and to
the natural system resources.

A. Causes of Boading

All groups change with rime. Returnese
alow the rate of change by adding etability
agd noueistency to camp life, Network analy-
319 #ims to show ~nY Camp Rroups are cchesive
and _we 5t0Up cohesion develops with the life
uistory of individuals. The extent and type
of pre-existing groups in camp Iinclude: kin-
ahip, neighborhood, and friendship groups
which contribute to group cohesion and high
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return rates. Camp programs for urban child-
ren mimic the 1ife fn small, intimare, rural
communities during the last century.

The concept of social networks requries
an explanation before a presentation of the
findings. Networks are private and more or
less permanent structures which bind individ-
uals in complex lines of transportatios and
communication. Moreno (1960) likened soclal
networks to a "container, a bed which carries
and wmingles i{ts currents, however different
their goals may be". Social networks are
important because they carry tumers of socio-
logical current. Because networks are private,
it {s havrd co estimate vhere they reach, but
in the case of nature programe for urbaa
children, it 18 clear that the reputatioun of
a program and its core staff influence the
constancy of return rates, In Morena's terms,
networks are "the kitcheus of public opinionm.
It is through these channels that people
affect, educate or disintegrate one another.
It {s through these networks that suggestions
are transmitted."”

Moreno devised gsociocmetric tests to exa-
mine social structures by measuring the
attractions and repulsions between individuals
within & group. Moreno caytioned rhat it is
a difficult psychological problem to inmtroduce
a soclometric instrument into a small commu-
nity since it may be painful or unpleasant for
a particular individuasl to find out his
position im the group. For the present stud-
ies, there was little resistence to a socio-
metric measure since that measure was only a
small part of the total instrument, Prepar-
ation for the sociogram came through the
rapport developed earlier in the futerviews.
There gseemed toc be a little consciousneas
or resistence among the children to the
socjogram items. In both 1972 and 1974, at
the and of the interview, each c¢hild was
asked, i{n Question 31, "If you could choose
three people from camp to go on a hike with
you, who would you choose?” After the three
choices, children were asked to classify the
fndividusl chesea as to whether they were:
camp friemnds, workers at the camp, counselors,
achool friends, neighbors, or relacives,

The hand analysis of sociometric dats con-
sisted of drawing conventional sociograms with
cizrcles for individuals or squares for cate~
gories of individuals who were not actually
intervieved. Returnees are marked by a
double circle and dyads are shown by arrows.

A dyad ia a union of two people. Moreso in-
dicates that the level of soclal group
cohesion 18 high if the number of dyads is
larger than one-half the membership, thus
allowiang for chains, triangles, stars, and
wore complex strucrures to form. By this de~
finition, all the camps are cohesive social



gtoups .

Computerized analysis of the soclogram
results consisted of constructing a matrix for
all chocsers and all chosen individuals. Each
child was scored on the number of choices he
or she made, and on the number of times he ox
she was chosen. The total number of crosaovers
by age, Tace, sex, counselor group, snd type
of choice; e.g., staff, camp friends, school
friends, neighbors, relatives. The aumber of
reciprocal and non~reciprocal cholces was cow—
puted for the entire samples.

ginship

At the Nature Ceater in 1972 there were
edight pairs of siblings, four groups of
three siblings, and one group of four siblings
registered. This means that of thirty-two
people, eleven had blood relatives in the pro-
gram. There vere three sers of two siblings,
one set of a mother and two offspring, and one
set of a mother and one offspring. Asong the
urban children registevred, there were
eighteen sets of two siblings, four sets of
three siblings, and three sets of four sib-
lings. Thus, sixty pecple, or 43 percest of
the sample population, had a blood relative
in the program.

At the YMCA/YWCA Camp fn 1973 there

were twenty-three sets of two brothers, three
sets of three brothers, and one set of four
prothers, There were twenty-nine sets of two
sisters, five sets of three sisters, eleven
two-member brother-sister combinations, one
three-member combination, and two four-member
combinations. In this case, 1635 childrem, or
over 19 percent of the 859 children registered,
had a blood relative attending the program,

Composite attendance figures provided
by the Scout Program do not contain information
on the number of siblings attending camp to-
gether. Occasionally, relatives attend camp
together. Two percent of soclogram choices
were for relatives. At the Resident Cawp
Program in 1973 there were twenty-five sets
of two same-~dex ¢iblings, and two sets of
three same~-gex siblings. There were also
fifreen sets of opposite-sex g9iblings in
pairs, and two sets of three-member brother-
sister combinations, This meaps that ninety-
two people, or nearly 38 percent of the 245
registered children had one or more blood
siblings in the program. In short, when
urban children go to natural environments in
organized groups, many of them bring their
existing social networks with them. When
they Teturn home, camp experiences have high
story-telling value. Shared experiences,
pleasant or unpleasant, bind groups together
into larger social networks or a web of group
affiliation. Table ! summarizes the extent
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TABLE [

Resulen

s of Nerwork Analysin

owing Pre-Ex {ating Networks

Program

!!Ee

X of Childran .
with | or more Lotal 1372-73

Sibling Presant Regtgeration
Nature Center

s61 72
Mugeum Program 432 80
D;

ay Camp 191 839
Neighborhood House 591 93
Scout Campe st 3

of pre-exist ing networks.

Rinship groups sre highilghted {o the so-
clogram in Figure 1. Stblzn;: and cousins
present are marked vith R for relative. Such
blood relationahipe among childrea are not
immedlately obvious because children ave scat-
tered across the camprite, and they msy have
different lamt nases on acrandance lists.

Therefore, asktng & child te categorize cholcen
is very useful.

Neighborhood

These BToups were the most coawpituvus at
the close-knit Heighborhood Houwe Camp. Re-
ported neighbors are shown In Yigure 2, slong
with a high number of returnees. Nelghbors
were also evidant in Nature Center and YMCA/
YWCA camps. Neighbors were less freaquent in
the Scout Campms and Private Camp becaume
these programs draw from & wider geographic
area. When neighbors attend camp together,
camps become an important extena{on of urban
neighborhoods, and like neighborhnads, are
“the place where children are brought up to
become members of their own sociecy”.

Neighbors live in proximlry. hy definirfon,
and this may "necessitate many coutarty of
human beings and cauge {nurement to and (nt{-
mate knowledge of one another”. This know-
ledge, is transposed to camp, and it afferts
the children. Neighbors alse communicace
seatiments and apinions sbout returning to
camp together.

Friendship

This bond '"comes most #asily lnto exist~
ence when crafts or csllings are the same or
of similar nature”. Friendship, though I(nde-
pendent from neighborhood and kinship,
requires “easy and frerquent meetings”. Friend~



Figure 1
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R = relative
N = neighbor
§ = school friend
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ship among childrea or junior staff and
children is conspicuously {llustrated in
Figures 2 and 3,

Figure 3
MUSEUM PROGRAM SOCIOGRAM WITH RETURNEES AND OTHER GROUPS

dren. This homogeneity im soclal background
could account for such strong friendship
bonds.

400
500 =

= Program Friends
Neighbors

600 = Relatives

700 = School Friends
800 = Junior Staff
900 =

At the Muneom Program, forty-two choices
vere wmade for junios etaff fxom a toial of
eighty-six total dyads. There are several
possible explanaticans. Since choices were made
on three separate days, in three separate lo~
cations, a response groove is unlikely. The
task for this sociogram was hiking, and many
of these urban children are inexperienced in
the woods, an it would be logical to choose
companions who have been hikiog there before.
Finally, unlike most camps where junior scaff
are predominantly from a higher social class,
these junior staff were mainly from the same
social, racial, and ethnic groups as the chil-~
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31 childcen O
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Senior Staff, Progras Director

At the Scout Camps, friendships were con-
spicuous without reference to kinship or
neighborhood groups as illustrated in Figure
4. This finding is consistent with the mis—
sion of scouting.

In summary, although kinship extensions
are generally dissolved in modern urban
families, nature oriented, children's camps
may serve as surrogate extended families.
Outdoor programs show higher levels of group
cohesion because they incorporate preexisting
kinship and neighborhood groups. Friendship
groups and returnees add further cohesiveness



Figure 4
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to groups of children in natural environments.

8. Development of Group Cohesion

How does group cohes{on develop im the
milieu of children's outdoor programs? Re-
gsearch on returnees suggests that gome inter-
related factoras are important. This is aot
the simplest explanatrion, but it best
encompssses the evidence. Burch (1971) notes
"habitat-societal interactions do not fall
into a neat determiniscic pattern”.

Natural Environments

First, a defined natural territory
served as a focus for group Interactioms and
a substrate for group cohesion. Coincidental~
ly, in the Museum Program where territory is
borrowed and only in use tewporarily, return
rates were such lower. None of the natural
environments are unique or pristime, but all
are available to large number of children.
There is enthusiasm and obvious pride in
ownership or exclusive use of natural areas,
even if use is temporary. However, outside
camp preferences for nature per se were rarely
mentioned by this sample of childrem. Six
percent of lefasure preferences away from
camp and 7 percent of preferences within the
program were classified as nature-related.

Note that nature means the physical en-
vironment or acts having to do with natural
scenery, birds, trees, flowers, etc. The
Latin root word natura means born, and there
are many connotations besides physical envi~
romments. Burch writes perceptively of
different meanings people give to nature:

The habitats of human societies are not
solely the function of ecosystem character-
istica. Rather nature is always cowposed
within a specific frame of motive and ex-
pectationa.... and these selective perceptions
determine whether the nonhuman enviromment
will become a resocurce, a taboo, or remain
unseen.

Natworks anslyses such as the ones (n
Figure l-4 reflect the cohesfvenesas of social
groups where many neighbors, school friends
and kin-groups co-exist and use resources
together. A high aumber of returnees and a
return rate of 357 typify cthis neighborhood
houge group.

The highest return rates were found in a
wwac-round ndture center. Children walk to
the natwre <enter and the return rate is over
4RZ, uwirthough there is a smaller rotal group
g{ze and hence more individualized attention.

Incidently, where children are picked
by schools in an effort to equitably distri-
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bute a scarce resource, return rates dropped
to a licttle over 6. Where there iz more
time in a program over a longer time frame,
say 3~5 years, there is a auch higher adopticn
of resource management related careers ia
later life. Therefore, one of the most sub-
tle but significant long-term cutcomes of
exposing urban children to nature related
resource systems 1s the nurturing of rescurce
baged values and conservatiocn gsesthetics.
Whether the programs create such values de
novo {8 not clear, but the nurturing fumction
ia far more critical.

WHY IS NETWORK ANALYSIS
USEFUL IN RESOURCE MANAGEMENT?

Network analysis is useful in resource
management because it helps to clarify the
following key elements of the human/resource
complex:

~ the final demand for recreation re-
sources desired by a2 given society or social
group;

- the spatial pattern of resources, po-
tential resources and resource users (both
current and future users);

- the quality of the resource related ex-
perience;
-~ the carrying capacity and reuse poten—

tial of resources;

-~ the resource cagts and human impaccs
generated as a byproduct of very intemse
rescurce use;

- the interrelationships of resource users
to ordinary natural enviroumental processes
and transformations of the resource base with
use;

~ ambient conditions of overall emviron-
mental quallity;

- final health, safety and environmental
protection measuxes associated with the use
of the land and associated physical and bio~
logical regources;

~ impacts of resource use
on plants, aaimals or people;

patrern changes

- responses of individual elements in the

resource use complex;

- local, regional and natiomal govern-
mental and institutional arrangements tied to
the resource use patterns; and,

~ strategies for implementing changes in



the quality of the resource and the management
of future resources in times of increasing re-
gource scarcity.

This approach to Tesource management
ia patterned after Bower, (1977).

WHERE DO WE GO FROM HERE?

In a time of declining or stable births,
when there are fewer eight to thirteen year
olds to be served, resource managers can
logically expand the ages and life cycle stages
served and/otr {mprove the quality and service
given existing populations aow served.

The first 1s a competitive approach,
while the secoad is more cooperative in
orientation.

Either approach is better if network
analysis {3 done, at least implicitly. By
measuring the user trends, beyond one annual
cycle and from year to the next, resource
managers can become alerted to the atability
elements in the resource complex, eg. re-
turnees enhance the quality of predictability
and regularity in this resource complex., In
this case, there are indications that lengthy
pleasant experiences carry forward iato earli-
er cholces and throughout the life cycle inte
maturity.

However, it i{s 2 mistake to believe that
the transfer along networks is automatic or
always positive.

Dislike for forest resources are conveyed
just as efficiently as positive preferences.
If we are to better manage dwindling resources,
it must be with a careful regard for existing
networks of resource nsers.
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