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ABSTRACT

Weather and climate exact responses from man in the pur-
suit of all his activities, including those engaged ‘in.::
- during leisure time. This study investigates the influence
of weather on participation in eight summer outdoor recreation
activities during 1969. The investigation employs records of
daily attendance at recreation facilities in three major
climatic regions across Canada. Related observations of
daily weéther by the Canadian Meteorological Branchvat sta-
tions within the selected regions were also utilized. From
the meteorological data, individual weather variables were
tested for their influence on daily use of recreation

facilities.

The three regions selected are the outdoor recreation
hinterlands of Edmonton, Alberta; of the Ottawa-Hull metro-
politan area; of the three largest cities of southern New
Brunswick: Saint John, Moncton and Fredericton. A comparative
regional treatment was designed firstly to discover whether
any geographical variatiohs exist in the response of recrea-
tionists to weather situations. Secondly, it was designed to
seek out patterns of facility use in eachlstudQ region, and
to assess the role played by weather in these patterns.

The effects of a number of weather variables.on attendance
at each facility were examined in detail, and the results
reported for each activity in turn. Daily weather elements
investigated are maximum temperature, total precipitation,
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mean relative humidity, mean windspeed and sunshine hours.
Two other parameters (Thom's Discomfort Index and Effective
Temperature) are derived from combinations of some of these
elements.

The results indicate that, in general, maximum tempera-
ture is the most significant of the variables analyzed, .
though for some activities precipitation, relative humidity
or sunshine may be the individual variable most strohgly
affecting participation. The influence of weather on daily
participation varies from activity to activity. Swimming and
beach use demand Qery épecific weather conditions.~—Cther
pursuits such as picnicking and pleasure driving are engaged
in over a broader range of weather situations.

Conclusions include the finding that outdoor recreation-
ists are demonstrably selective,on the basis of weather, of
the activity in which they will engage. It was also found
that the facilities offering the activities ﬁost favoured
under an existing weather situation are preferred destinations
of recreational outings. Maps of the spatial patterns of
outdoor recreation use on sample days of contrasting weather
conditions provide confirmation of evidence for this
behaviour.

The nature of the weather-attendance relationship is
also analyzed. Interpretation of relationships for eight
different recreational activities provides information which

may be usefully applied in prediction of daily attendances
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at recreation facilities, to the improvement of forecasting
of weather for outdoor recreation, and to the derivation of
a technique for outdoor recreation capabiiity based on clim-

atic classification to support outdoor recreation.
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INTRODUCT ION

Since World War II, North America has experienced what
is virtually an "explosion" in outdoor recreation. Canada
and the United States, like the rest of the world, are under-
going sociological and economic change. Rapid population
growth and urbanization are aspects of this change. Life
. styles, social reforms, and increasing automation of work  and
chores are other indications of the changes. Alongside these,
and perhaps dependent upon them, is an increasing demand for
varied recreation opportunity. In the light of these changes,
society is finding it ever more necessary to plan for the use
of man's increased leisure time. Leisure time may be defined
as time spent away from work not occupied with activities
necessary for existence such as washing, eating and sleeping.l
Various definitions of leisure time have been proposed, but
the one used here is straightforward and carries no motiva-
tional implications. We may consider all leisure time as
being spent in "recreation® (Burton and Noad, 1968, p. 1).
"Recreation", then, is a comprehensive term covering all ag~-
tivity undertaken in a person's uncommitted time. It is thus
capable of a very broad interpretation, including a range of
diverse pursuits from mountaineering to philately, and from
volunteer church work to playing baseball or hockey. "Out-

door recreation" ig simply recreation that takes place out of

1 Clawson and Knetsch (1966, p- 1ll1) comment that such
Categories are not completely watertight in that "time passed
in eating may be for pleasure as well as existence". '
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doors. The "outdoorsg" signifies particularly the natural en-
vironment as far asg poésible unaffected by man.

| There is lack of clarity and agreement on the scope of
outdoor recreation. Many researchers have excluded from
their studies that aspect of outdoor recreation which occurs
within city boundaries, such as swimming, picnicking and out-
door sports. Instead they have concentrated on activities
outside urban areas; these activities are largely natqral
- Tresource oriented. This attitude tends to ignore opportuni-
ties for outdoor recreation already existing and in need of
development.within the cities themselves (de Grazia, 1966).
This thesis, besides reviewing outdoor recreation as it hasg
been previously studied, will investigate user enjoyment of a3
number of man-made modlflcatlons to the natural setting both
inside and out51de urban areas.

The factors responsible for the growth in outdoor recre-
ation have been well documented by sociologists, economists
and others. Briefly, they include the rapid growth of total
population, increases in disposable income, and the increas-~
ing availability of leisure time, some of Wthh is spent out-
doors. Leisure time has expanded by virtue of declining
weekly working hours, of longer annual vacations, often with
Pays and of the spread of domestic labour-saving devices.
Davis (1968) comments that man's choice to spend more of hisg

leisure time out of doors results both from changing attitudes
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to work, play, and domesticity, and from the automation of
many jobs. Formeriy, spiritual fulfilment for the individu- .
al was to be found in work; increasingly it is shared with
recreation, especially in the outdoors. Such recreation
forms a desirable relief from the confines of the modern
urban environment, particularly for the ubiquitous apartment-
dweller. It seems likely that an unabated expansion of de-
mand for outdoor recreation will continue for some time to
come. This, in fact, is ‘the 3ssessment of most investigators
in this field.

The general public has become aware of the burgeoning
demands for outdoor recreation. The awareness results from
the inevitable development of land use pressures. Governments
which have become the protectors of land resources on behalf
of thelr nationals are having to heed the views of this in-
creasingly aware public. The Province of Nova Scotia has
recently promised to review the purchase of shorefront pro-
perty by non-residents. 1In Ontario there have been demonstra-
tions against the denial of public access to privately-owned
lake beaches. Provision of adequate facilities allowing sat-
isfactory participation in outdoor rTecreation is an urgent
legislative problem 4n planning. Recognition of this urgency
in Canada has led to the very recent expansion of research
into the field of recreation in general and of outdoor recre-
ation in particular. In future, recreational amenity planning

seems more likely to receive the forethought it deserves,
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from governments, from researchers in universities, from
industry, and from the population at large. Hopefully the
times are past when Volfe (1964, p. 203) could bemoan the
dearth of geographical research in outdoor recreation because
such study was thought to be "frivolous..;or trivial©,

The status of outdoor recreation research in Canada as
of 1967 may be gauged by a perusal of an excellent biblio-
graphy compiled by Munro and Anderson (1967). Prior to 1950,
research was very limited. During the 1950s it became plent-
iful, though lacking in unity. Towards the end of that decade,
however, there arose realization of the need for long-term
planning in the field of outdoor recreation. This tendency
towards planning took its greatest step forward at the 1961
Resources For Tomorrow Conference held in Montreal.2 Includ-
ed in the conference was a major seminar on the topic of rec-
reation. Its speakers emphasized and reemphasized the need
for planning, for studies on demand, for methodical inventory
of resources, and above all fof basic information and
research, Here was a significant gathering of politicians,
administrators, researchers and academics to draw attention
to future demands on the resource base by the Canadian people.

Here too was a strong warning from a group of influential

2 Conference papers were published in several volumes,

i » Backao ape etc. In terms of outdoor
recreation, Vol. 2 of the Background Papers is most signifi-
cant since it contains papers for the recreation seminar (Res.
For Tomorrow, 196la). The Proceedinags, Vol. 3 (Resources For
Tomorrow, 1961b) contains reports (pp. 169-137) of the two
recreation workshop sessions held at the conference.
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people that more careful control and management of a new re-
source would be required if demands were to be met without
deterioration of the physical environment, which forms the
main source of supply for outdoor recreation opportunity.

In the decade 1961-1970, the Canadian government, through
its Recreational Sector of the Agricultural and Rural Devel-
opment Act (ARDA) Canada Land Inventory, had started to pro-
vide strong leadership. The Sector programme includes a nation-
wide inventory of existing outdoor recreation facilities, and
mapping of the capability of Canadian lands to support out-
door recreation. Provincial Parks Branches and the National
Parks Division have co-operated in a major venture known as

the Canadian . Qutdoor Recreation Demand Survey or CORDS

(Knetsch, 1967). Scheduled for completion in 1970 or 1971,
this programme must ascertain whether or not quality require-
ments of recreationists are being met, and should provide a
basis for predicting future changes in requirements. In the
1960s, governments and research institutions, besides co-op-
erating in these major objectives, have expanded their efforts
to cover a wider selection of recreation-related éubjects.
One specific topic which has received no detailed anal-
'ysis in Canada or elsewhere is the influence of the weather
factor on human participation in outdoor recreation. The
writer's interest in undertaking this study was aroused as a
result of the almost total lack of information on the exact

nature of weather's influence on participation in outdoor
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recreation. Three concerns had special significance in the
decision: firstly, the writer, to whom it seeméd that weather
was a major factor in the fluctuations of attendance at parks
and recreation areas, had long been interested in the neglec~
ted topic of predictability of daily attendances. Literature
on predicting outdoor recreation area attendance is mainly
concerned with annual or seasonal totals. While recognizing
the value of these in the general planning of parks and. budgets,
and in programme scheduling, the writer feels shorter-term
predictions are also helpful in terms of day-to-day operations
management. The second concern was how to effectively incoxr-
porate weather and climate data into an outdoor recreation
Capability system of land classification such as the Canada'
Land Inventory. A study of this type should thereforé seek
to discover whether relationships between weather and partic-
ipation in outdoor activities are consistent enough to be
utilized in capability classification systems regardless of
region. Finally, is weather a factor in the preccess whereby
a8 recreationist selects on a given day both an activity to
pursue, and a location at which to pursue it? This process
of selection has received attention from researchers, but the
specific role of weather in it has not yet been investigated.
Increased knowledge of weather effects will make possible
the evaluation of the benefits or otherwise of future refine-
ments in weather forecasting and even weather modificétion to

recreationists and facility .operstors. The recreationist
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,
i
-

may be able to derive greater enjoyment from his recreational
experience, while the manager will be able to plan moxre
efficiently for predicted periods of heavy use. -Clawson
(1966), for example, has suggested that if weather modifica-
tion can produce reliable and predictable weather for outdoor
recreation, peak use problems now evident on summer weekends
may become even more accentuated.

The potential benefits accruing from an advance in our
knowledge of weather effects on outdoor recreation partici-
pation are thus many and varied. There seems no doubt that
the sfudy introduced here can usefully fill a void in our
knowledge of the behaviour of outdoor recreationists. For
a better understanding of some of the terminology used in
the discussion, an addendum %o this introducfion provides a

glossary of terms.
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GLOSSARY

Activit

This term is used to refer to one specific form or type
of outdoor recreation .such as swimming or boating. The word
"pursuit" is used synonymously with "activity" in this spec-
ific sense.
Attendance

This is strictly defined as the number of visitors.
Since the practical problems of recording visitors are great,
because one visitor may make more than one visit in one day,
the term is used synonymously with "visitation". 1In this
thesis, it usually refers to visits made to a facility in one
day, or "daily attendance".
Day=Groupning

The facility attendance data for May 15-September 15,
1969 are divided into six categories or "day-groupings". This
is designed to allow the differential use resulting from day
of the week and stage of the summer to be included in the an-
alysis. It thus permits easier identification of weather
influences on attendance.
Day-Use

The use made of 2 facility by a recreationist whose
length-of-stay is of the order of a few hours and who does not
remain on the site overnight. There ig a distinction to be
made between day-use as defined here and "day-oriented use",
3 term used by the Canadian National Parks Service (for exam-

ple, Taylor, 1965; and Nixon, 1967).
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Destination

Tﬁe specific recreation facility selected for a visit
on either a day or weekend trip.
Dispersed

This term, commonly used in the literature, refers to
the area~extensive forms of outdoor recreation such as hunting,
hiking, and wilderness activities. Participants are dispersed
over large areas in contrast to the concentration of use
which is characteristic of swimming, outdoor sports or organ-
ized camping, which are "intensive" or "area-intensive"
activities.

Eacility

A site or area which furnishes opportunity for outdoor
recreation activities. A picnic ground is a facility; so too
is a national park, or a single campground within that nation-
al park. The destination of an outdoor recreation trip is
usually a facility.

The area which includes the destinations of most journeys
made from a city for outdoor Tecreation-purposes. Because
most of the demand for outdoor recreation within this hinter-
land originates in this city, it is often referred to as the
"source city" or "major demand origin" of the hinterland.
Intensive

As used in the literature, the opposite of a "dispersed"

activity.

Xxvii



P Wea Cri

The value of a weather variable beyond which the use of
any facility falls beléw 10 per cent of the weather-related
peak use experienced on a single day at that facility.

! (o] ent.,

These three terms are used in a broad sense to include
those responsible for the management and day-to-day operation
of a recreation area or areas. Often an administrative agen-
cy will be responsible for general ‘management policy, and the
operator or manager will co-ordinate everyday operations on
the site.

Multi-Activity Papl

A park which supports a number of varied outdoor recre-
ation activities. It carries the connotation of being a
little~developed facility lying at such a distance from the
source-city that it is not heavily used. ' |
0 £

"Operation" is used in exactly the same sense as "facil-
ity" to refer to one outdoor recreation site or area.

Origin

The starting~point of a recreational trip. This is us-

ually a person's permanent or temporary residence.
Park

- An area of land which is managed with outdoor recreation
or conservation objectives. It may range from a city park to

an area of minimal development or wilderness.
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Particivati

In the outdoor recreation literature, the term "partic-
ipation" has generally been used in defining the probensity
of a given population to engage in a certain activity. Thus
the number of persons per thousand who engage in the activity
is said to be the "participation rate" of the population for
that activity. The term is also used in this thesis with
respect to the number of persons engaged in the activity on
a particular day.
Peak-Season

The school vacation period which is almost synonymous
with July and August. In 1969, the year analyzeq, the term
refers to June 28-September 1 inclusive. The peak-season
is often referred to as the "school vacation period" or the
"peak period". This is one of the subdivisions of summer
suggested for the analysis, the other being referred to asg
the "off-peak period" or the "off-season". This second sub-
division in 1969 included May 15-June 27 and September 2-15,
Source City

The largest population centre within s region; the source
of many of the users of facilities within a 100-mile radius
of the city. Used synonymously with "major demand origin".
Use

The "use" made of a recreation facility is a multiple of
the number of visits and the léngth-of-stay of each visit; it

is thus commonly recorded in "visitor-hours" or "visitor-days"
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True use measurement is often difficult because length-of-stay
information 1is rarely available. Use is thus frequently
measured in terms of.visitation, with the implicit assumption
that the length-of-stay distribution is normal and therefore
visitation is truly representative of use. This definition
of use is followed here.
Visitati

A count of the number of visits made to a specific facil-
ity gives its "visitation". The . distinction between visita-
tion and attendance is that the latter counts numbers of vis-
~itors. 1In practice this distinction is almost impossible
to make, and the terms "visitation" and "attendance" are used
almost interchangeably.

Weather-Related Peak Use

* The peak daily use occurring within each of the six
day-groupings used in the analysis. This highest level of

use will generally be due to weather.
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CHAPTER I —
THE BASIS

This chapter presents a basic hypothesis for the rela-
tionship between weather and outdoor recreation participation.
The two fundamental aims of the thesis are then stated and
the available literature relevant to the topic is reviewed.
There follows an assessment of preseht knowledge and an examin-
ation of the approaches taken by other workers on the subject.
The rationale for the actual research procedure adopted is
then discussed.

A first postulate is that the decision to participate in
all outdoor recreation activities is subject in some degree
to the vagaries of the weather. It is further assumed that
' for most people, enjoyment of a particular activity is permis-
sible only over a certain tolerable range of weather conditions
(Figure 1.1). For instance, there are days when most people
decide.it is too cold to play golf. There are other days when
they decide it is too hot. Somewhere within the tolerable
range of weather for a given activity lies an ideal weather
condition; the two ends of the tolerable range should be mar-
ked by limiting weather criteria (Figure 1.1). Outside the
limits, participation may be possible, but is negligible.
Within the tolerable range, participation rises as "ideal"
weather is approached. At the ideal weather condition, which
may lie within a narrow or a relatively broad range of weather
situations, participation should show a weather-related peak.

The limiting criteria which define the ends of the toler-

able range are assumed to be those values of the weather
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variable beyond which only 10 per cent of the population are

prepared to participate in the particular activity under re-
view. The term "most people" used twice in the previous par-
agraph thus refers to 90 per cent of all persons who partic-
ipate in the activity. Limiting weather ériteria may be es-
tablished by studying facility attendance as in Figure 1.1,
and identifying the value of the weather variable which coin-
cides with an attendance of only 10 per cent of the peak
level.

This relatively simple theoretical exposition forms the
framework for the research reported in this thesis. The
fundamental aims are twofold:

‘i) to explore the nature of the relationships between
weather and participation in a number of outdoor recreation
"activities; and

ii) to define quantitatively limiting weather criteria
for the enjoyable pursuit of each activity engaged in.

The first aim essentially arises from a necessity to ex-
pand our knowledge of weather effects on outdoor recfeation.
Many useful applications of such information have been refer-
red to in the Introduction. The second aim has a more spec-
ific purpose. It was suggested to the writer early in the
course of the study that findings confirmed under aim (i)
could be used to assess area capability for various forms of
outdoor recreation across Canada. Thus at any locality, it
should be possible to state the number of days during the

year on which weather conditions should fall within the tol-
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erable range for a given activity. Such information could
then form an extra input to Stage 2 of the ARDA recreational
land classification.l The ARDA classification emphasizes
land and water resources rather than the total environment.

Eight years ago lack of knowledge in this area of weather-
recreation interaction was stated explicity in Study‘Report 9:

Alﬁska Quidoor Baecreation Potential of the Outdoor Recreation

Resources Review Commission (ORRRC, 1962:9, p. 47):

It is recommended that the U.S. Weather Bureau, in
co-operation with the Division of State Planning, be
requested to prepare a report on climatic criteria

to be used in defining limits to various recreational
activities in the several regions of Alaska.

As far as the writer is aware, no such report has been
published.

Lacking precise information on weather limitations to
outdoor activity participation, a number of agencies have
arbitrarily ascribed limits for their own purposes. For ex-
ample, Augulis (1968) reported that the Las Vegas weather
office, which provides forecasts for Lake Mead, uses a wind-

speed of 20 knots as the upper critical value for recreational

1 The recreational capability section of the ARDA Canada
Land Inventory follows the four stages set out by Taylor and
Thomson (l966¥. Stage 1, the general survey, is largely com-
pleted at time of writing. Stage 2 comprises a second look
at areas of high potential. A classification scheme incor-
porating the weather factors neglected in Stage 1 will provide
more complete basic data for the assessment of each area's
true potential for future development. Appendix A (pp. 231~
232) enlarges on this point. Stage 3 encompasses a detailed
site analysis of the high potential areas selected in Stage 2.
Stage 4 incorporates the organizaticn of the complete body
of data into a classification system.,
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boating. In another study, the authors of Study Report 4 for

the ORRRC (1962:4, pp. 31-144) identified the following limit-
ing factors to what they termed "shoreline recréation activi-
ties": precipitation, wind over 30 m.p.h., snow Csicl, fogq,
and waves over 4 feet in height. The imblication was that
any precipitation, which of course includes snow, and visi-
bility of less than 5/8 miles limit shoreline activities.
These criteria are entirely hypothetical. At the same time,
Maunder (1962), in an attempt to produce a truly "human"
classification of climate for New Zealand, was forced to
arbitrarily select meteorological parameters which he thought
affected recreation choices, and ascribe critical values to
them. Thus while little quantitative work appears to have
been done on the weather~recreation relationship, there are
numerous attempts at subjective correlations. References
abound in the literature on the need for quantitative research.
A third, if less fundamentaly aim of this thesis is to
assess the part played by weather in the recreationist's
choice of activity and destination on a particular day. The
general literature is quite abundant on the overall processes
involved in choosing an activity and destination. Two exam-
ples of the many such studies conducted in Canada are by
Taylor and Edwards (1960), who surveyed visitors to Wells
Gray Provincial Park in British Columbia, and Parlby (1968)
in the lake country of central Alberta. In virtuallylall.
these studies, however, weather has been neglected as a pos-

sible factor in the decision to visit a certain place on a
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given day. Roberts (1968) included weather as a component

of his study of the locational preferences of outdoor recre-
ationists resident in the Alberta Municipal District of Foot-
hills south of Calgary. He established only, however, that
"better weather" in British Columbia . and the United States
was a factor in some decisions to travel from Foothills M.D.
to these areas for outdoor recreation purposes. In fact{
response to current local weather conditions has not been
investigated by researchers in the "locational preference"
field. Neither has the possibility that weather affects both
activity choice and destination selection on a particular day
been examined.

Some analysts have noted that clarification of the pre-
¢ise weather-participation relationship can have a number of -
implications for the managers and planners of outdoor recre-
ation facilities. A limited amount of research has been or
is being conducted into this relationship. Dowell (1970) has
completed a thesis relating weather to daily pleasure boat
launchings on an Arkansas reservoir. His findings concluded
that management could predict 64 per cent of th variation
in day-to-day launching totals from fluctuations in the
weather parameters of diurnal maximum temperature and total
precipitation. The results, however, are only applicable to
3 very narrow range of outdoor recreational activity. Maunder
and Halkett (1969) conducted a preliminary examination of oc-
cupance data for Lake Louise campsite, Banff National Park,

relative to weather records; the results were inconclusive,
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however, as the role played by other non-meteorological fac-

tors in campsite occupancy was unknown (Maunder, 1970, p. 167).

Two further studies in the United States of America are
scheduled for completion in 1970. One is a project at the
University of Wisconsin, relating weather to participation
in various forms of outdoor recreation at a number of widely
scattered localities throughout the United States.2 However
it appears that this project 1is primarily concerned witﬁ as-
sessing, through interviews with outdoor recreation operators,
the problems posed directly to management by weather. Investiw~
gation of the direct weather-participation relationship seems
to be a secondary aim only. The other study, at Michigan
State University, envisages examination of weather effects
on numbers of persons engaged in given activities at some
Michigan State Parks.3 The Michigan project, because of its
design, is of very limited scope in a regional sense, but it
may greatly expand our knowledge of recreationists' weather
responses. It attempts to relate participation to forecast
weather as well as to actual conditions experienced at the
recreation area, and to the weathér prevailing at the users!'
origin.

The four studies mentioned above are the only examples

of research directly concerned with the relationship of-

2 Pers. comm., Maurice Warner, Center for Recreation Re-
sources Development, University of Wisconsin, Madison, Febru-
ary 25, 1970.

3 Pexs. comm., D.i. Crapo, Department of Park and Rec-
reation Resources, Michigan State University, East Lansing,
April 28, 1970.
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weather to participation in outdoor recreation found during
a protracted search of the literature. This survey extended
to European, Australasian, and North American research results.
The writer is thus led to believe that the present study is
the broadest of its kind to be prepared. It is one of the
first attempts to investigate regional variation of the res-
ponse shown to weather by outdoor recreationists. ‘

The weather-participation relationship cannot be examin-
ed directly only by contacting the qytdoor. recreationist
himself. As Crapo (1970) suggests, while a questionnaire
study of recreationists inquiring about their detailed res-
ponse to weather would yield interesting psychological in-
sights, it is unlikely %o produce exact information. The
recreationists themselves are not likely to know the precise
effect a specific weather situation would ha&e on their ac-
tivity choices. One must therefore seek some other means of
studying their behaviour under differing . atmospheric condi-
tions. The teqbnique employed here is to correlate daily
attendances at outdoor recreation areas (the 'direct record
of what recreationists actually do) with the prevailing
weather patterns of each day. For this, two sources of data
are utilized: the daily records of attendance at a number of
outdoor recreation facilities, and the relevant climatological
observations recorded by the Canadian lleteorological Branch.
Correlations of these two sets of data furnish the informa-
tion on weather-oriented variations in facility use. These

correlations and their implications are discussed in later



chapters.

Consideration of the whole of Canada is beyond the scope
of this project. Thus three climatically different regions
of Canada were selected to study a number of recreational
activities. These regions are the Edmonton area of Alberta,
the Ottawa-Hull area of Ontario and Quekec, and southern
ﬁew Brunswick (Figure 1.2). Reasons for selecting these.
study regions are elaborated in Chapter II, which also brief-
iy describes them and discusses in detail the process of de=-
limiting their boundaries. The outdoor activities chosen
include swimming, beach use, visiting multi-activity parks,
boating, driving for pleasure, outdoor sports, and visitation
to sites of special interest such as zoos and historical ex-
hibits. To analyze these few summer activities within the
three.study regions selected is an immense task in itself.
Extension to the whole gamut of outdoor recreation in all
four seasons is desirable, indeed necessary if significant
contributions to land capability classification are to be
made, but is far beyond the resources of a single researcher.
Limiting this exploratory study to a sample of summer activi-
ties does not rule out future application of the techniques
developed to the complete spectrum of outdoor recreation.

Attendance records for the 1969 summer, defined as May
15 to September 15 inclusive, were collected for as many out-
door recreation facilities as possible in each of the three
study regions. These were coded and punched on to IBM cards

for computer analysis with the climatological records which
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are routinely stored on punched cards. Further explanation
of the research procedures is to be found in Chapter III.

The body of the thesis is divided into three sections:

l. Introductory: Chapters I - III

2. Analysis and Results: Chapters IV - X

3. Summary, Conclusion and Recommendations: Chapters
XI - XII. |

Chapter I deals with the formulation of the project.
The second chapter is devoted to the description and delimit- .
ation of three regions of Canada chosen for investigation.
The choice of the forms of outdoor recreation to be analyzed
is also justified. The third chapter treats in detail the
research methodology and data sources. |

All chapters of Section 2 display a common format.
Individual outdoor activities are treated in turn. For
each activity, the apparent.limiting weather criteria are
analyzed and identified. The weather-participation relation-
ships for each activity are.discussed separately; synthesis
in terms of the comprehensive weather-outdoor recreation
picture is left for Section 3.

Section 3 aneslyzes overall outdoor recreational behaviour
in each of the three geographical regions. The part played
by weather in selection of activities and destinations is
¢larified. Chapter XI demonstrates how the findings of the
thesis can be used by both meteorologists and planners of
Tecreation facilities and activities. Some suggestions are

mede regarding parameters which should be included in a
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specialized weather forecast for outdoor recreationists and
facility managers. Applications of the results to the ARDA
land capability classification, and to the improvement of
daily attendance prediction are pointed out. Contributions
to knowledge of recreationists' behaviour are also empha-
sized. The final chapter isolates major findings of the
thesis and makes recommendations both for further research
and for collection of more pertinent attendance and climat-

ological data in the future.



CHAPTER II
ACTIVITY AND REGION SELECTION

Many writers have suggested lists of the more important
types of outdoor recreation. Perhaps the most useful from a
Canadian point of view is that given by the Recreation Sector
of the ARDA Canada Land Inventory (Canada Dept. For. and
Rural Devt., 1967, p.6). This list, reached by the inventory
personnel after much deliberation, is a consensus on activi-
ties favoured by Canadians, and comprises the following

"popular" activities:

family bathing primitive camping

snow skiing gathering and collecting
swimming ice~skating, sledding
viewing tobogganing

‘summer cottaging recordingl

boating, sailing, 4 hiking

water skiing 2
' horseback riding
fishing
driving for pleasure
organized public ox

group camping picnicking
hunting nature walks and studies
canoeing walking

Like any other classification,- it has 1its shortcomings;

for instance a place should be found for “visiting special

l-Defined as "photography, sketching, painting, bird song
recording or similar activities" ( i \ al, p. 120).

2 Grouped together in this thesis as "recreational
boating". This excludes fishing from boats, and canoeing.
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3 The list also has its merits. It separates canoe-

sitesg".
ing from other forms of recreational boating, and primitive
from organized camping. Moreover, it illustrates the diver-
sity of pastimes covered by the term "outdoor recreation".

Only five of the twenty-one activitiés listed will be
analyzed. Eight activities in all are discussed, three of
which do not appear in the list. All eight activities are
chosen on the basis of the existence of meaningful area-use
records. Snow-skiing, ice~-skating, sledding and tobogganing
are excluded because they are winter pursuits. Other activi-
ties such as fishing, hunting, and hiking are excluded by vir-
tue of a lack of meaningful daily area~use records. The five
activities recognized in the Canada Land Inventory and empha-
sized in the thesis are family bathing (beach use), swimming,
boating, driving for pleasure, and picnicking.

Three forms of outdoor recreation not included in the
Canada Land Inventory list are studied. The first is visit-
ing special sites, such as z00s and historic exhibits. The
second is outdoor sports, including golf, tennis, and sports
programmes for which data are available. Unlike most of the
other activities treated, these are leisure pursuits which
are not natural resource oriented in terms of the C.L.I

definition. The final activity reviewed is multi-activity

3 The ARDA recreation capability classification distin-
guishes between "recreation features" and "recreation activ-
ities" in a way +that is not completely consistent. For in-
stance, the historic site and the interesting landform are
among the twenty-five "features" identified as providing
opportunity for recreation; but vieiting them is not identi=
fied as an "activityv.




park visitation.
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Strictly speaking, this is not an activity

in itself, but attendance statistics for these parks form s

significant portion of our information on outdoor recreation

use and cannot be excluded from study.

These attendance statistics demonstrate a problem common

to many recreation data; visitation to facilities is measured

rather than participation in particular activities.

" For .sev-

eral of the activities selected for study, this problem re-

qQuires assumptions to be made before daily participation

figures for them can be justified (Table 2.1).

TABLE 2.1

ASSUNMPTIONS REGARDING USE MEASUREMENT FOR CERTAIN ACTIVITIES

Activity

Assumption

Use Measurement

Family bathing

Driving for
pleasure

Picnicking

Recreational
boating

Define as "beach
activity for groups of
people or individuals
including non-swimmers
& children".* Includes
swimming, wading, sun-
bathing, loafing, etc.

Usually associated with
other activities and is
very difficult to
measure except in some
special cases

Usually associated with
other activities, but
use ¢an be measured
where picnicking is
dominant use of a site

Number of boats locked
each day at stations
on the Rideau Canal
indicates intensity of
recreational boating

Park attendance where
the beach is the at-
traction to the vast
majority of visitors

Traffic record on pure-
ly or predominantly
recreational road, e.g.
the Gatineau Parkway,
Long Sault Parkway

Site attendance record
where dominant use
is for picnicking

Lockage records for
individual lock-
stations on the
Rideau Waterway

* Adapted from
Devt., 1967),

p. 115.

e 43 (Canada

ARDA _Eield Manua)

Dept. For. and Rural
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The list of activities reviewed therefore comprisesy, in
the order of treatment in the text, (i) swimming, (ii) family
bathing, (iii) multi-activity park visitation, (iv) picnicking,
(v) recreational boating, (vi) driving for pleasure, (vii)
visiting special sites, and (viii) outdooi sports. While
only a small number of forms of outdoor recreation is stud-
ied, it does incorporate considerable diversity. Surveys
such as those by the ORRRC (1962:20, p.5) of the American
population, and by Heaps (1967, p. 49) in Ontario, have gen-
erally shown driving for pleasure, picnicking, and swiﬁming
(or going to a beach) to be the most popular categories of
outdoor recreation. Hence the three activities with the
highest participation rates for recreationists in general are
included in our study. Furthermore, three of the activities’
regarded by the ARDA inventory as being most demanding of the
resource base are included. Time constraints unfortunately
prevented the inclusion of organized camping among the activ-
~ities studied. We are therefore dealing with several types
of outdoor recreation which will need the most careful plan-
ning if demands for them are to be met while land resources
3re conserved. Although some quite popular activities, not~
ably fishing, are not .treated here, the techniques developed '
should be adaptable to them if the requisite daily participa-

tion data can be obtained.

Choice -of the Recreational Restination

One aim of this thesis has already been specified as an

attempt to shed more light on the poorly~-understood process
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whereby an individual or group chooses, from a multitude of
possible alternatives, both a recreational destination and an
activity in which to barticipate. Considerable research has
been undertaken in the past in.attempting to understand the
choice of the destination. Most studies ﬁowever tended to
concentrate on only one destination area, as does the study
by Taylor and Edwards (1960) of visitors to Wells Gray Pro-
vincial Park in British Columbia. Such an approach can tell
us why the visitors went where they did, but very little as
to why they did not go elsewhere. A comprehensive study of
the process of selecting destinations and activities must be
goriented to the recreationist himself rather than to the
recreation area.

Roberts (1968) recognized this need. He studied the
locations used for outdoor recreation by residents of the
Alberta Municipal District of Foothills. This was done by
mailing a questionnaire to a sample of residents. Somewhat
similar procedures were followed by Rigby (1966) and Campbell
(1967) in sample studies of Edmonton and Vancouver respective-
ly. It is the writer's belief that these procedures are not
applicable to the present study, which is concerned with the
effect of daily weather on the choice of recreational destin-
ation and activity participation. The writer endorses the
comments of Crapo (1970, p.4):

There is some question as to whether or not individu-

2ls are conscious of the effects of weather on their

behaviour. Therefore the use of direct questioning

(e.g. interview) about the influence of weather would
yield data of questionable validity.
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This project must therefore look to daily attendance data
 derived from outdoor recreation facilities as the variable
indicative of people's behaviour under or in anticipation of
given weather conditions.

Two constraints must be reconciled af this point. On
the one hand, to elicit information on the choice process, it
is desirable to analyze the movements of the recreationist
himself. At the same time, to investigate actual behaviour
under given weather situations, it is necessary to consider
the existing attendance data recorded at recreation areas.
The project, therefore, must be oriented toward the recrea--
tionist and must not merely be an investigation of how daily
use varies with weather at a number of unrelated outdoor rec-
reation facilities. The only way to satisfy these two con-
ditions is by studying attendance records from a large number
of recreational destinations within the "outdoor recreation
hinterlands" (lMercer, 1970) of major urban centres. Visitors
to these facilities are drawn substantially from the same pop-
ulation. The analysis is thereby directed towards the resi-
dents of the urban centres whose outdoor recreation hinter-

lands are the basis of the regions selected for study here.

Selection of Study BRegions

The sampling problem necessitates the selection of di-
verse regions in Canada for intensive research. It was felt
that three major areas were as many as one investigator could
hope to handle. This has proved to be a valid impression.
Criteria for choosing the three primary regions include
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differences in available outdoor recreation resources and
variations in climate and weather factors. Thus a prairie
provinces location, a coastal area, and an inland region of
eastern Canada were selected. The climate criterion was in-
voked to test the view that acceptable weather for participa-
tion in given activities might differ between one geographic
region and another. The second criterion was that a signifi~
cant amount of daily attendance data suitable for analysis
should be available. Thirdly, the outdoor recreation hinter-
land of each region's urban_centre had to be easy to delineate.

The resultant study regions are:

1) the Edmonton area of Alberta,

ii) the Ottawa-Hull area of Ontario and Quebeéc, and

iii) the Moncton-Saint John-Fredericton area in southera
New Brunswick.
The urban centres listed are the major demand origins of the
study regions. Their urban populations are of manageable.
size (200,000 to 500,000). Outdoor recreation operations with-
in the cities are not too numerous to make attendance data
collection onerous, as might be the case with Toronto, Mon=-
treal and perhaps Vancouver. The choice of the Edmonton area
a@s the prairie provinces locality is largely one of convenience
to the writer. The region of Ottawa-Hull was chosen as the
inland Eastern Canada locale for several reasons. It incor-
porates the Ontario-Quebec border, it includes portions of
both the‘Canadian Shield and Ontario Lowland physiographic
provinces, and the metropolitan area is a suitable size. Also,

I
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the Ottawa-Hull hinterland is much easier to delimit than
would be the case with a southwestern Ontario city. Southern
New Brunswick was chosen by virtue of its Atlantic coastal
location, and because of the close co-operation promised by

its various outdoor recreation administrative agencies.

Delimitati f the Study Reai

Problems of defining the outdoor recreation hinterland
of a city have been reviewed by Mercer (1970). Basically the
hinterland area varies with the length of time occupied by
the recreational trip, and perhaps also with the activity to
be engaged in (Ross, 1969). For the purpose of delimiting
the regions used in this study, two points are assumed:
firstly, that day and weekend trips originating.in the source
bity are mainly responsible for high attendance at outdoor
recreation areas, and that these trips are related to weather;
second, that the automobile is the dominant form of transg-
portation used for recreational outings, and that most recre-
ationists will tolerate up to a two-hour one-way drive to the
chosen destination. The first assumption implies that study
regions should be defined to include the destinations of the
majority of recreationists' day and weekend outings from the
source cities. They should incorporate the so-called "day
trip zone" and "weekend trip zone" as defined in the Califor-
nia Outdoor Recreation Plan.(California, 1960). The second
assumption allows a “"day and weekend hinterland" boundary to
be based on highway driving time from the recreationist's

point of origin. Anderson (1962, p. 78) used this argument
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in considering "the fifty-mile travel distance...as the base
for defining the limits of the day-trip recreational zoné of
the London [Ontario] population". This represents approxi-
mately a one-hour drive. MNost researchers in North America
have found virtually all-day trips and thé majority of week-
end trips to have destinations within two hours! travelbdis-
tance of their origins. The present study utilizes the 100-
mile drive (two hours) on highway routes from the source
cities as the basis for defining each study region.

An outdoor recreatioﬁ hinterland bounded solely in terms
of road travel time will often "overlap" that of another major
city. Figure 2.1, as an illustration, queries whether facil-
ity A should be included in the day and weekend hinterland of
both cities X and Y, whose hinterlands would then overlap
one another, or whether it should be placed within the hinter-
land of the city which supplies the greater proportion of A's
users. This procedure would result in a "compression" of the
hinterland of city X, as shown in Figure 2.1, since users
from city Y are liable to dominate at facility A. 1In thls
case the hinterlands of X and Y will not overlap. -

Each of these two diverging views on outdoor recreational
hinterland delimitation has its proponents. Mosley (1964),
in his study of Tasmania, }ound that certain recreation.areas
drew numbers of visitors from both Hobart and Launceston, thus
1nd1cat1ng an overlap of the hinterlands of the two cities.

On the other hand, Anderson (1962, p. 78) considered that the

London, Ontario, day-trip zone was modified by the
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Figure 2.1

~ OUTDOOR RECREATION HINTERLANDS OF CITIES X AND Y

Actual boundary be-
tween the two hinter-~

lands if no "overlap"
is allowed.
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competitive effect of other recreation~seeking urban
populations....[which is] a most dominant factor, and
results in the London day-trip recreation zone being
compressed from the east [by Galt, Guelph and Kitchener-
Waterlool and from the west Cby Detroit-Windsor],
although extending more than fifty driving miles
north of London, along the Lake Huron shore, where
Londoners can and do seek recreational space without
encountering increasing numbers of recreation seckers
from another major urban area....

In other words, facilit& A in Figﬁre 2.1 would not receiye
the visitors that might be expected from City X, because of

3 tendency of residents of X to avoid the pressure of crowd-
ing from Y. To Anderson, then, recreational hinterlands do
not overlap; everywhere :within the hinterland, the influence
of the source city is dominant.

The view held by the writer is that both interpretations
may be correct, in different situations. On this premise,
the selected study regions are defined by the criterion of a
100-mile road journey; +they also may possess some "compres-
sions" of the type made by Anderson, and extensions where an
outstandiné outdoor recreation resource lies just beyond the

100~mile limit.

- Delimitation of the Edmonton Studv quion

~

Figure 2.2 shows the extent of the Edmonton study region.
¥Where the boundary extends beyond the 100-mile highway dis-
tance, the latter is portrayed by a dashed line. There are
three such areas. One occurs in the vicinity of‘the Mann
Lakes in the northeast; a second includes Baptiste Lake and
Island Lake west of Athabasca, and the other, in the south-

easty takes in the Buffalo Lake - Big Knife Provincial Park
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country.

In the south the region certainly overlaps the day and
weekend trip zone of Calgary. Parlby (1968) reported the
follow1ng urban centre visitor origins for Sylvan Lake, Aspen
Beach Prov1nc1al Park on Gull Lake, and Rochon Sands Provin-
cial Park on the south shore of Buffalo Lake:

Sylvan Lake: Red Deer 39%, Calgary 21%, Edmonton 20%

Aspen Beach: Calgary 319, Edmonton 22%, Red Deer 9%

Rochon Sands: Stettler 30%, Calgary 22%, Edmonton 19%
Calgary is the single other most important origin of visitors
at these three localities, but Edmonton provides one-fifth
of all the users. Pressure by the recreation-seeking popula-
tion of Calgary is evidently not high enough to deter large
numbers of Edmontonians from visiting these lakes. They can
therefore be included in the outdoor recreation hinterlands
of both Calgary and Edmontqn.

The validity of the boundaries suggested can be tested
against the work of Rigby (1966) and Dooling (1967). Ninety-
two per cent of Rigby's sample of 224 day trips by Edmonton-
ians had destinations within the region shown in Figure 2.2,
a@s did 40 per cent of weekend trips. Forty per cent is not a
high figure, but Rigby defined the "weekend" as two to six
days in length, thus bringing the Rocky Mountains within easy
reach of such a trip. It is worth noting also that Rigby
found 18 per cent of all day outings undertaken for outdoor
recreation purposes by Edmontonians terminated Wwithin the

corporate limits of the city of Edmonton. Eighty-one per cent
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of the day trips analyzed by Dooling in a similar study of
Edmonton outdooi-recreationists terminated within the Edmon-
ton study region. This figure is lower than Rigby's value of
92 per cent, but Dooling asked his respon@ents where they
went when they left the city for outdoor recreation. If he
had included their day trips within the city, a higher per-
centage of the total would have terminated within the area we
have defined as the EdmontonAstudy region. The area encompas-
ses the destinations of 47 per cent of Dooling's sample of
weekend trips originating in Edmonton. This figure is low,
compared witﬁ the 60 per cent within the 100 miles character- -
istic bf Melbourne, Australia, and regarded as a typical fig~
ure by Mercer (1970). Proximity to Jasper and Banff may cause
many Edmontonians to travel unusually long distances on some
weekend excursions. A further 33 per cent of Dooling's week-
end trips were to Banff and Jasper National Parks, especially
Jasper (approximately 22 per cent).

The boundaries of the study region have thus been shown
to be valid as far as day and weekend excursions by Edmonton-
ians are concerned. It is also desirable to assess what pro-
portion of use of facilities analyzed in the study region is
made by residents of the source city, by other local residents
and by tourists. Only fragmentary information on users of a
small number of facilities in the Edmonton study region is
available at the time of writing. Results from the extensive
CORDS survey of 1969 are not vyet published.

The survey reported by Parlby (1968) has already been
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noted. It included a sampling of users of four central
Alberta lakes, all located within our Edmonton study region.
It confirmed 2 finding common to many such surveys, that rur-
al users of outdoor recreation facilities are negligible,

At Ma-Me-O Beach, 50 miles from Edmonton,'the survey found
that 65 pei cent of all users were from Edmonton, and that

at least 87 per cent resided in the Edmonton study regiop;
only 1 per cent of the users were from outside Alberta. User~
origin figures for the other three lakes further from Edmonton
have already been summarized (p. 21). Another significant
conclusion was tﬁat even the renowned beaches on Gull Lake
(Aspen Beach Provincial Park) and Sylvan Lake, both within

10 miles of the Edmonton-Calgary highway and therefore easily
accessible to tourists, receive only 3.4 aqd 4.4 per cent

of their use respectively from persons living outside  Al-
berta. This supports the conclusions of the survey by Kates,
Peat, Marwick and Co. (1967) that the majority of tourists to
Alberta are attracted to Calgary, Edmonton and the Rocky MNoun-
tain national parks, visiting few other places in the prov-
ince. Users of the facilities analyzed in the Edmonton study
region are thus largely residents of the region or of areas
adjacent to it. Furthermore, within 50-60 miles of Edmonton,
recreational use of the facilities studied is dominated by
Edmontonians. This is %o be expected, as two~thirds of the in-
habitants of the study region live within the Edmonton metro-

politan area.
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TIhe Edmonton Study Reaion - Descrintion

?igure 2.2 shows the Edmonton study region of central
Alberta, and the outdoor récreation areas and sites for which
data are analyzed. The paved highway system is also shown.
Location of facilities studied within Elk Island National
Park and the city of Edmonton is indicated in detail on Fig-
ures 2.3 and 2.4 Tespectively. Numbering is as in Table 2.2
which gives names and the types of recreation use data col~
lected.

The region covers 21,000 square miles. It is the largest
of the three study regions, mainly because recreational excur-
sions are unrestricted by either the sea or the United States
border as is the case in the other two regions. The Edmonton
metropolitan area, including St. Albert and Sherwood Park,
is the largest urban centre with a population of some 450,000
in 1969. The only other city with over 10,000 inhabitants is
Red Deer with 27,000, and it is peripheral to the study region.

The topography of this region varies from subdued foot-
hills country in the west through rolling parkland zones to
the flat prairie in the southeast. The area is poorly served
by permanent streams adequate in volume to support water-based
recreation activities throughout the summer. Glaciation has
endowed the area with lakes of moderate capability for outdoor
recreation (Nowicki, 1969). Many of those within easy reach
of Edmonton have received considerable development.

The entire region is suited to hunting and fishing. The

"bush" country located west of the agricultural areas is



TABLE 2.2

OUTDOOR RECREATION FACILITIES STUDIED IN THE EDHMONTON REGION

Name and Numbering

System of Facilities
as in Figures 2.2,
2.35 and 2.4

Type of Facility Attendance

Records

Provincial Parks:

|

VONOUODLN

10
11

Big Knife -
Rochon Sands
Aspen Beach
Ma=Me-0O Beach
Miquelon Lake \. Recreational
Wabamun Lake parks
Pembina River-
Garner Lake

Long Lake

Cross Lake
Thunder Lake

National Paxrk:
12 Elk Island

City of Edmonton:

13
14
15
16
17
18
19

Fred Broadstock
Queen Elizabeth

Borden Park OCutdoor
Mill Creek swimming pools
West End

Storyland Valley Zoo
Riverside Golf
Course

Nos. 1-3,. 5-11 have -
automatic traffic
counters

No. 4 has a visual
car count

No. 12: auto. traffic
counters, three gates;
lifeguard swimmexr
count

Nos.. 13-17 have ticket
counts of swimmers

No. 18 has record of
paid admission

No. 19 has daily rec~-
ords of rounds played

generally unsuitable for more intensive recreation use, but

its hunting and fishing are excellent.

Even within the farmed

sections of the region, geese and duck hunting are good on

numerous sloughs and ponds.

long, cold winter..

An important characteristic of the Edmonton area is the

A question to be resolved therefore is

whether Edmontonians will tolerate lower temperatures for

participation in summer outdoor activities than southern New

Brunswick. and Ottawa-~Hull recreationists. Features of the
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Alberta climate are dealt with later in this chapter, in a

comparative section on the differing climatic regimes of the
three study regions. |

Delimitation of the Ottaws~Hull S+tudv Reaion

Figure 2.5 shows the Ottawa-Hull day and weekend trip
hinterland. The dashed line marks the 100-mile highway trav-
el distance in the west, but the actual boundary is placéd
beyond 100 miles to include lake-strewn portions of the Bonne-
chere and Madawaska Valleys and the Bon Echo Provincial Park
on Mazinaw Lake. On the southwest, the whole of the Rideau
Lakes area is included, thus incorporating the southern en-
trance to the Rideau Waterway at Kingston Mills Locks, together
with the famous historic park of 0Old Fort Henry across the
Cataraqui River from Kingston. To the south the St. Lawrence
River and the international boundary impose a barrier well
within 100 miles! drive from Ottawa. In the east, pressure
from the lontreal metropolis is not felt strongly over the
Quebec border in the peninsula that separates the Ottawa and
St. Lawrence Rivers; however, visitation by Montrealers to'
the easternmost parks of the St. Lawrence Parks Commission
is just starting to increase rapidly.4 North of the Ottawa
River, préssure from lontrealers "escaping" to the Laurentians
is so great that the regional boundary is compressed well

within the 100-miles driving distance of Ottawa-Hull.

? e s interview with Mr. G.W. Arthurs, Public
Relations Officer, St. Lawrence Parks Commission,
lorrisbhurg, Ontario, October 1, 1969,
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The validity of the boundaries suggested for the Ontario
sector is a little difficult to verify, since the writer is
not aware of any surveys comparable +to. those for Edmonton
on recreational excursions made by Ottawa-Hull residents.
In Quebec, the boundary follows a significant line demarcated
by Briere (1967); this is the border he drew between the
lfontreal Laurentians and Ottawa Laurentians tourist regions.
Highway traffic patterns strongly suggest that in this area
northeast of Ottawa-Hull, the hinterland is "compressed" by
the influence of Montreal, and that there is very little over-
lap between the day and weekend trip zones of Montreal and
Ottawa-Hull.

The Ontario sector of the Ottawa-Hull region includes
the Ottawa River, eastern Ontario and the Rideau Lakes-Thousand
Islands regions used by Wolfe (1956) in his eariy study of
outdoor recreation in Ontario, together with a large tract
of his Lakeland of Renfrew region. The United States border
to the south seems a reasonable location for the hinterland
boundary. Its closest point, the Johnstown-Ogdensburg Inter=-
national Bridge, is at least an hour's drive from Ottawa.
Thus upstate New York seems very unlikely to receive much day
use from Ottawans, and probably has very little weekend patron-
age either. The customs procedures would lengthen travel time,
and attractive recreational alternatives exist within Canada.
A limited nUmbe; of Ottawans uses the St. Lawrence Seaway
Valley for outdoor recreation. The Valley in fact forms the

only significant resource within the study region lying south
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-and southeast of the Ottawa-}{ull metropolitan area.

Although various recreational research projects have
been carried out within the Ontario sector of the study
region, very little information on visitor origins is avail-
able at the time of writing.5 The fragméntary data which
are available still convey some impression of facility use
patterns. Day-use of St. Lawrence Valley parks in the southern
section of the study region is dominated by local urban centres.
The St. Lawrence Islands National Park user survey (Taylor,
1967) found that the Mallorytown Landing day-use area was
used most frequently by Brockville residents, while Ottawa
users made up only about 5 per cent of the total. Day-use
by Ottéwans of other parks along the St. Lawrence is over-
shadowed by visitation from Kingston, Brockville and Cornwall.6

In his study of recreational travel patterns, ‘olfe (1966)
highlighted the tendency of Ottawans to move westwards réther
than south or southeastwards. We would thus expect Ottawa-
Hull residents to ke among the most frequent day and weekend
users of the Lakeland of Renfrew and the Rideau Lakes. Two
surveys of overnight visitors in the Lakeland of Renfrew sup-
nort this expectation. Bradley (1967) found that Ottawa City,

excluding Hull, provided the second highest number of overnight

5 Despite many efforts, the writer was unable to locate
a8 copy of the report on the Ontario Provincial Parks User
Survey, which would have furnished further information.

6 M.y interviews with Mr. G.w. Arthurs, Public
Relations Officer, St. Lawrence Parks Commission, liorrisburg,
Cntario, October 1, 1969; and Mr. G.A. Balding, Superintendent,

St. Lawrence Islands National Park, lallorytown Landing, Ontar-
io, October 2, 1969,
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visitors (with Toronto first) in the Madawaska Valley section
of the Lakeland of Renfrew. An earlier small-scale survey
(Ontario, Department of Travel and Publicity, 1960) of Egan-
ville showed 21 per cent of those staying overnight to be
from éastern Ontario, presumably with Ottawa well represented.
A similar survey of Westport in the Rideau Lakes (Ontario,
Department of Travel and Publicity, 1961) found 27 per cent
of visitors were from eastern Cntario. All three of these
studies, however, drew attention to the significant numbers of
tourists sampled . from koth the Torontovarea and from the
United States. Fully 60 per cent of Westport and 29 per cent
of the ljadawaska Valley visitors were Americans. Wolfe (1966,
p. 29) showed that in 1964, eastern Ontario (including Ottawans)
residents dominated camping use of provincial parks within .
the study region, but also that significant numbers of cam-~
pers were from outside this region.

The surveys reviewed above suggest a frequent domination
of facility use by local urban residents rather than Ottawans.
A very sizeable summer influx of tourists into the study
region is also implied. These two points suggest that many
of the facilities studied are used by recreationists with
diverse origins. Only facilities in close proximity to
OCttawa-Hull and relatively unknown to tourists can be expected
to be dominated by residents of the metropolitan area. These
facilities are the Ottawa City swimming places, Luskville,

Lac Lapeche, and Fitzroy and Rideau River Provincial Parks.

They are the only facilities within the region where weather
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responses are likely to be truly characteristic .of Ottawa-
Hull residents. Other facilities within the region apparently
have a diversity of user-origins, with tourists, residents
of smaller local urban centres, and of Ot@awa-Hull all

represented.

Before broadly describing the study area, it is necéssary
to deal with the recreational characteristics of the section
that falls within the province of Quebec. This section is
remarkable for its lack of public outdoor recreation develop-
ment. At least six thousand summer cottages are located in
the Quebec sector of the study region, a large proportion
of their owners living in Ottawa-Hull (Briere, 1967). Much
of the three counties of Gatineau, Papineau,'and Labelle,
which contain 30 per cent of a2ll Quebec's private hunting and
fishing camps, lies within the region. While considerable
outdoor recreation participation takes place here, very little
of it is provided by public facilities. Some commercial
developments open to the public exist. The Lafleche Caverns .
are well known, for instance. Surprisingly, only one major
public park - the National Capital Commission's Gatineau - is
found in the Quebec sector. There are no provincial parks or
reserves. There is only one large campground outside Gatineau
Park. It is a commercial development located near Hull.
Summer cottaging is very much the dominant recreational use
of the whole Quebec sector. Briere (1967) states that cottag-

ing dominates overnight accommodations in this part of Quebec
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to an extent unknown elsewhere in the province. Daily par-
ticipation data for outdoor recreation in the Quebec portion
of the Ottawa-Hull study region are thus very hard to acquire.
They would require a special survey which'is beyond the scope
of this project. With the exception of Gatineau Park, then,
there is no choice but to concentrate on the Ontario sector
of this study region.

Figure 2.5 shows the location of outdoor recreation
facilities studied in the Ottawa-Hull region, together with
the meteorological stations used. They are numbered in Table
2.3, which lists their names and the attendance records kept.
Figure 2.5 also shows the highway network. In Figures 2.6,
2.7 and 2.8 are shown respectively the location of the City
of Ottawa outdoor swimming facilities, details of Long Sault.

Parkway, and details of Gatineau Park.

The study area covers about 15,000 square miles, or
slightly less than three-quarters of the area of the Edmonton
ragion. It contains parts of two important geological pro-
vinces: the ancient crystalline rocks of the Canadian Shield
and the younger sedimentary cover of southern and southwest-
ern Ontario. The important boundary‘marking the edge of the
Shield is seen in Figure 2.5. The Shield region is renowned
for its lakes, forests, and rolling, rocky topography; it
rises from heights of 250 feet above sea level to almost
2,000 feet near Algonquin Park. On the other hand, the low-
land east of an Arnprior-Brockville 1line is very flat,

with elevations of only 175 to 400 feet abhove sea level.



ApmyjIDg Jjnbg BuoT £'7 @inby

VOIIIWOD THIOY 83RIAD] IS 1934005

w1
o . Aomasnn) lﬁn
N . oupjuQ 9407 yooag YO ~ T
Q \?a: I1svogropw . - ‘ yooeg Buiyiog pesiatedng AGTIT
ﬂ SN b duoy oy — e
. ’I,W. I Jajuno)) d14§04] dHoWoINY Vﬁ

S eusduod wnoyo0)

s | pod
a3 spuojpoom

Sy etdwo)

- $3udsuJ 303 .
Aomus0)

DKUY S0

baguuow

< e
L=

~
jpanvow

107 4omydin

\y

voBusy



¥

St Froncois-de-Moshom

Ste. Cecile-de-Mosham N
( Sea P2
. 3 -t S
Seo / Toylor Lake
S~y
.
" / o A
-~ o ,
~ \ A Loc Philippe
/N
/ \
\\
~
‘\
4, \
04, ‘\
0, \
& \‘
‘\\ a Loc Movsseou
0}
\ QUS>

Luskville &

5 Miles

~eem==a= Park Boundary

A Compground

Highways, Main Roads, Parkways
omem e Secondary Roods

—~f4—  Automatic Traffic Counter

".—-
pm

P Ty

Ty ) -

Figure 2.8 Gatineau Park

Source Notiono! Capito! Commission



TABLE 2.3

FACILITIES STUDIED IN THE OTTAWA-HULL REGION

Name and Numbering System Type of Facility Attendance

as in Figures 2.5 & 2.6

Records: -

Ontario Provincial Parks:

1l Fitzroy .
2 Rideau River :} Rscieatlonal
3 Silver Lake parks
4 South Nation Picnic, camping
5 Carson Lake
6 Bonnechere Recreational
7 Black Lake parks
8 Bon Echo
St.Lawrence Parks:
9 Old Fort Henry Historic
10 Brown's Bay Recreational
%l Grenzille parks
2 Crysler Farm . .
13 Upper Canada Village} Historic
14 Morrison and Nairne Waterfowl
Islands Sanctuary
15 Farran
16 Long Sault Parkway* Recreational
17 Charlottenburgh parks
18 Glengarry
Nat, Capital Commission:
16 Gatineau Park* Recreational
2ideau Canal Locks:
20 Ottawa
21 Smiths Falls Detached
22 Newboro
23 Chaffeys
24 Jones Falls
25 Kingston Mills
City of Ottawa:
26 Britannia Beach :} Swimming
27 Westboro Beach beaches

28 New Edinboro Pool

29 Strathcona (Dutchy's)
30 Brantwood Beach

31 Brewer Park Pool

32 Mooney's Bay Beach

Outdoor pool

Swimming
heaches

Nos. 1-3 have
automatic traf-
fic counters

Nos. 9 & 13 have
daily ticket
counts of paid
admission

Nos. 10-12, 14,15,
17, 18, have auto.
traffic counter
records

No. 16 has 4 auto.
traffic counters¥*

Five auto. traf-
fic counters*

Nos. 20-25: daily
numbers of boats
locked through
each lock-station

Mos. 26,27,29-32
have lifeguard
estimates of
swimmers

No. 28 has a daily
ticket count -
of swimmers

* Refer to Figures 2.7 and 2.8 respectively for the traffic
counter locations at No. 16, Long Sault Parkway, and No. 19,

Gatineau Park.
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The region is not highly industrialized. Ottawa-Hull
with a metropolitan population of 494,535 in 1966 (Canada,
D.B.S., 1968, p. 197) forms by far the largest urban area.
Only iwo other cities, Kingston and Cornwgll, have more than
20,000 people each; the Shield area is particularly sparsely
settled. However, both Toronto and Montreal are within two
hours' drive of the edge of the study region, and might be
expected to provide a significant proportion of the area's
outdoor recreationistﬁ. Besides this, the local summer pop-
ulation is swelled by the ranks of cottage owners and tourists
including many from the United States. In 1967, Ontario re-
ceived well over half the annual total of non-resident
vehicles entering Canada from the United States (Ontario,
Department of Tourism and Information, 1968, p. 27).
Recreation potentials within this region are numerous

and include varied land and water scapes. The area as a
whole is well endowed with surface water resources. Particu-
larly well served are the Rideau Lakes - Thousand Islands and
Renfrew County - liadawaska Valley regions, which have an abun-
dance of lakes and streams providing for all types of water-
based recreation activity. The Rideau Lakes~Thousand Islands area
is within easy reach of Kingston, Ottawa, and Brockville, and
is traversed by the Rideau Canal system, allowing long boat
cruises. Here cottaging (Wolfe, 1966), recreational boating
and fishing are important forms of outdoor activity. The
lakes and streams of Renfrew County and the Madawaska Valley,

Lake Ontario, and the Ottawa and St. Lawrence Rivers form a
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valﬁable recreation resource. Even in the east of the study
region, which lacks suitable natural water bodies for recre-
ation, the Ontario government has developed a series of water-
oriented parks along the St. Lawrence Seaway. These provide
local opportunities for swimming, boating, family bathing and
associated activities. There is still, however, a shortage
of good fishing in the extreme east of Ontario.

Other forms of outdoor recreation are well represented.
A large amount of land in this region is not used for agric-
ultural producigzn and provides possibilities for hunting,
hiking, wildlife observation, nature study, and rock-collec-
ting. The Shield is most attractive from a scenic point of
view. The road network permits easy access to the many
scenic areas. The importance of highway use by recreationists
in this region has received justifiable attention from the
Reseaxrch Branch of the Ontario Department of Highways (Wolfe,
1966; Boggs and lMcDaniel, 1968).

The climate of the Ottawa-Hull study region is discussed
later in this chapter where comparisons are made of the

climatic regimes of all three study regions.

Delimitation of the Southern New Brunswick Study Reaion

Figure 2.9 shows the southern New Brunswick study region
and the boundaries adopted. The urban structure of the region
is more complex than those of the other two areas. There
are three major cities, Saint John, Moncton and Fredericton.

Their combined population is less than half that of either
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the Ottawa-Hull or Edmonton metropolitan areas. In 1966,
the Sazint John metropolltan area had a populatlon of 101,192;
the Moncton urban area (Moncton City, Dieppe, Gunningsville,
and Riverview Heights), 55,169; and Fredericton City with
liarysville and Nashwaaksis, 31,505 (Canada, D.B.S., 1967,
pp. 9-5 = 9-7).

The northern boundary of the day and weekend trip hinter-
land is based on the 100-mile highway distance from either
Moncton, the most northerly of the three cities, or Frederic-
tony, the farthest Qest. However, it excludes the Newcastle-
Chatham district where pressure from local urban dwellers
seems likely to result in a "compression" of the loncton and
Fredericton hinterlands, as suggested by Anderson (1962) in
the case of London, Ontario. The - westward limit of the
region is taken as the United States border, although a 100-
mile range from either Fredeficton or Saint John would include
small segments of Maine. To the south, the Bay of Fundy,
Chignecto Bay and Cumberland Basin define the margins of the
study region, as does the Northumberland Strait coastline in
the ecast. Southeast, the boundary with Nova Scotia forms a
convenient, - if not altogether realistic limit to the Moncton
day and weekend trip zone.

The applicability of the houndaries adopted for the
southern MNew Brunswick study region is hard to gauge.' Research
on trips made by residents of the three cities is lacking, at
lezst as far as the writer is aware. There secems no reason

to doubt the choice of the United States border in the west,

- ——
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and the south and east coasts. In the north the boundary
follows the 100-miles road distance from Fredericton for the
most part. In the northeast the boﬁndary is drawn so as to
exclude an area where use by Newcastle-Chgtham recreationists
is liable to be - dominant. It therefore lies within
100 driving miles of Moncton. This is justifiable, because
attractive destinations for day and weekend trips are plenti-
ful closer to Moncton, and include the Grand Lake area,

Fundy National Park, and the warm-water bathing beaches of
Northumberland Strait. In the southeast, koncton area resi-
dents surely cross into Nova Scotia, only forty miles away,
on at least some outings. MNost of the outstanding scenery of
Nova Scotia, however, is further removed from New Brunswick
than the adjacent Cumberland County, which is thus not likeiy
to attract Monctonians in large numbers on day or weekend
trips. Placing the lloncton hinterland boundary at the Nova
Scotia border, a "convenience" decision, thus does not lead
to a major omission of day and weekend trips originating in
Moncton.

Provincial parks in lew Brunswick are stated in the Can-
ada_Yes 0468 (Canada, D.B.S., 1968, p. 37) to receive
40 per cent of their day-use and 74 per cent of their camper-
nights from outside the province. Presumably such -figures
also apply to the southern MNew Brunswick study region used
in this project. This is 3 far cry indeed from the figures
reported by Parlby (1968) in his study of four Edmonton

region lakes. The only specific user survey available within
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southern New Brunswick at the time of writing. is that by
Taylor (1965) of Fundy National Park. Day-visitors, mainly -
New Brunswickers, were numerous only on summer Sundays;
during the week, use of the park facilities was chiefly by
tourists. Even on Sundays, New Brunswickers-made up only
half the users of the pool and recreation area. Most day-
visitors entered the park via the east entrance at Alma
(Taylor, 1965, p. 26). This suggests that lMoncton, located
50 miles from Alma, is likely the major origin of day-visitors.
Less than 10 per cent of Fundy's camping use in 1964 wasg
recorded by New Brunswickers. Further information on campers
in the provincial parks in 1969 was made available to the
writer by the New Brunswick Provincial Parks Branch. It is
Guite apparent from these data again, that tourists are the
major users of camping facilities. No concrete information,
however, on the flow of tourists into and out of the southern
New Brunswick study region is available. The only records
systematically collected are of United States vehicles
crossing the Maine border into New Brunswick.7 Mo information

at all is available on the important group of tourists from

7 Ixavel Deiween Canada, the United States and Qther
Countries, published monthly in Ottawa, tabulates "non-resident
vehicles other than commercial trucks entering Canada, by
province of entry, for a stay of one or more nights". Thus
177,591 non-resident (presumably mostly American) vehicles
crossed the United States border into Mew Brunswick in the
llay-September period of 1969 (Canada, D.B.S., 1969) for a
stay of one or more nights in Canada. Unfortunately, not
all the border crossing points are located within the southern
New Brunswick study region. Neither are all the vehicles
recorded being driven by tourists. Furthermore, there is no
knowing how many among the tourists are simply passing through
New Brunswick en route to Mova Scotia, Prince Edward Island,
or the Gaspe Peninsula. -
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Ontario and Quebec. Nevertheless, it is evident from the
brief review above that a number of facilities receives
appreciable use from tourists in the region. The region also
differs from the Edmonton study region in that the three
source cities have less than one-half of fhe region's total
population. These points suggest that Saint John, Frederic-
ton, and lMoncton users are less significant in the total use
of the facilities analyzed than are users from Edmonton in

the Edmonton study region.

The _Southern MNew Brupnswick Studv Reocion - Descrintion

Figure 2.9 shows the outdoor recreation facilities and
sites whose attendance data are analyzed here. Highway links
are also shown. The numbering system of facilities in Figures
2.9 and 2.10 (facilities within the cities) is as in Table
2.4. This lists names and the atitendance records kept for
each operation. Figuie 2.11 shows details of Fundy National
Park. Meteorological stations used in the study are shown in
Figure 2.9.

The region covers approximately 15,000 square miles, or
nearly 50 per cent of all New Brunswick. In 1966, it had a
population of 400,000, or about 65 per cent of the population
of the province (Canada, D.B.S., 1967). The topography is
rolling and fréquently hilly, with a number of large lakes
in the southwest. Several very large river estuarieé indent
the coastline, notably those of the Richibucto, Petitcodiac,
Saint John, and St. Croix. Agriculture and settlement are

largely restricted to river valleys and lowlands, particularly



Millidgeville Shedioc
l‘[’ \ JSumsex
1 [/ ya
* 3 Y rons — Cancdo Hiohwav
\\ R} g, 2 / N, ¢ -~
s . ., — /2 P \, airpor . e
Qs o Cad . O -
A Joky e \ S~ \J/zl'.“ g
'®r .

g ' A N, and Saint John
30 i
32

"/
e A' /
- /
29 - [T /
H "°’4°°’“"° Squore ), / Mispec Beoch
'\' / o -

7/

. Shedioe

! - \ i
- 1 Mmile
/', -~ * Fundy Notionol Park

e - ~ .
Fredericton ond ! .
$t, Stephen . L !

Saint John

Sussex

Moncton

Fredericton

Chothom

~

Keswick

f\ o )
“d . .
woadstock ( o~eo—+~ Limit of Built-up Area
?\ 7 - - A Outdoor Recreation Facilities Studied
i : T (See Table 2.4 for Nomes and Types)
) [ o= Major Roads
*. ‘_-' o
=, Mile . .
N 3
TSN .

Mondlon and Sussen -

N
'\ Source: New Brunswick Highwoys Map
Saint John
Fredericton Junction

Figure 2.10 Fredericton, Moncton and Saint John Facilities



Sussex and Sainl John

e e =

Brvin Lok

A,

Trocey Lake

..mn tote

/4
‘K
*fKeyhole
PLloke flagnar L.
\ [}
4
/) Chombers L.
-
-
Marven L

y

Point Wolle

-

Figure 2.11

Source: Naotionol Parks Branch

='_-:,'_"::=‘¢-\..,) s s e e st sl

-
Loverly Loke \
)

Herring Cove

Bay of Fundy

“t-mle’

Paved Roads

Secondary Roads

Golf Course

Park Boundary

Automatic Traffic Counter

Outdoor Recreation Facilities Studied

Swimming Pool
Tennis Courts

Fundy National Park



TABLE 2.4
OUTDOOR RECREATION FACILITIES STUDIED IN SOUTHERN NEW BRUNSWICK
Name and Numbering Type of Facility Attendance '

System as in Figures Records
2.9 and 2.10

Provincial Parks:

1 lMcAdam < Nos. 1-26 have records

2 Prince William ! of the 1 p.m. car

3 York County count of all cars on

Centennial the site, taken by

4 Penobsquis the caretaker at

5 Pine Grove Picnic ground l p.m.

6 Upper Blackville pparks

7 Doaktown

8 Queenstown

9 Eagle Rock

10 Lepreau Fallsg Nos. 3, 4, 13%, 15-25
11 Pennfield . - have records ggom

12 Steeves Mountain automatic traffic

13 Beech Hillx .:} C:gﬁground counters read daily
14 Port Elgin P S in the early morning
15 Grand Lake =

16 Lake George

17 Sunbury-Oromocto

18 Lakeside

19 Parlee Beach Recreational Nos. 15, 19, 22, 25
20 Murray Beach parks have lifeguard estim-
21 The Rocks ates of swimmers;
22 Jardine Park Nos. 15 and 19 have
23 Oak Point beach recreation pro-
24 DNew River Beach grammes with estimates
25 Oak Bay of participants
26 Magnetic Hill Wildlife park
National Park: : Auto. traffic counters:
27 Fundy . Multi-activity outdoor pool; golf;
City of Saint John: tennis
28 Mispec :
29 Dominion Park Swimming Nos. 28-32 have life-
30 Lily Lake beaches guard estimates of
31 Fisher Lakes swimmers
32 Lakewood Heightg
City of Moncton: No. 33 has estimated
33 Centennial Park City park & pool attendance at recre-
34 Kiwanis Pool Outdoor pool ation area
City of Fredericton: Nos. 33-36 have ticket
35 Queen Square Outdoor counts of swimmers
36 Henry Park swimming pools

* In 1969 Mo. 13 operated only as a picnic ground park.
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along the Saint John to Moncton axis; the Northumberland
Strait coast and the Saint John River valley. Much of the
remainder of the area is in forest and scrub.

Opportunities for varlous forms of outdoor recreation
abound. The region is the only one of the three selected for
study which includes the sea among its resources for water-
based activities. Extensive sandy beaches line the coast of
Northumberland Strait, which has rélatively warm water for
sea-bathing. The Fundy coast is more rugged. There are a
number of bathing beaches and‘the coast also provides cliff
scenery, small rocky harbours and coves, and high potential
for boating in the island-strewn Passamaquoddy Bay-Campobello
Island section of the southwest. Extreme tidal ranges in the
Upper Bay of Fundy give rise to such well-known phenomena as
the Petitcodiac tidal bore and the "Reversing Falls" at the
head of Saint John harbour. "Inland, water bodies from large
lakes to mountain streams support boating, swimming and fish-
ing. The forested areas with their swift-flowing streams and
rivers provide opportunities for hiking, primitive camping,
hunting, canoceing and nature study. There is also much of
historical interest in fhis Atlantic region. The area in fact
draws large numbers of tourists during the summer season, psar-

ticularly from Ontario, Quebec, and the New England States,

Fox comparative purposes Table 2.5 shows significant

features of the climate experienced at three meteorological

stations in each of the study areas. It is immediately apparent



TABLE 2.5

COWMPARATIVE CLIMATIC STATISTICS FOR THE THREE STUDY REGIONS

Temperatures (°F) Precipitation
°H (inches)
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Source: Clinatic Mormals (Canada, Department of Transbort,
1968a); and Hourly Data Summaries (Canada, Department
of Transport, 1967a, 19683b).



TABLE 2.5 (continued)

Days with liean number of E;# Hours with
measurable hourly observa- w »w bright sunshine
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Source: Climatic Normals (Canada, Department of Transport, 1068a);
and Hourly Data Supmmariesg (Canada, Department of Transport,
. 1967a, 1963b).
*Ottawa CDA Experimental Farm statistics
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that central Alberta has lower annual mean temperatures than
either the Ottawa-Hull area or southern New Brunswick. Con-
tinentality results in the Edmonton area winters being
markedly - colder, though less humid, than those of the other
two study regions. In summer, however, tﬁe temperatures of
New Brunswick's Fundy coast and the Edmonton area are compar-
able, although interior New Brunswick and the Ottawa-Hull
area are several degrees warmer.

On the other hand, sunshine hours present a different
picture. Mean annual totals are highest for central Alberta,'
slightly ahead of Ottawa-Hull, while southern New Brunswick
holds third place. The higher latitude of the Edmonton study
region results in a higher total df possible sunshine hours in
summer than the other two regions. The proportion of the
annual total sunshine hours received in the three months of
June, July and August is 38  to 39 per cent for both Edmonton
and Ottawa-Hull regions,8 but only 34 to 35 per cent in south-
ern New Brunswick. 1In terms of both temperatures and sunshine
hours, then, summer contrasts less with winter in New Bruns-
wick than in the other two study regions.

Annual precipitation in the Edmonton region is low, but
because of continentality, June-July-August amounts are com-
parable with those of Ottawa~-Hull and district, though less
than those of southern New Brunswick. Central Alberta winters

3re very dry, in marked contrast to those of the other two

100 more sunshine hours per year than the Ottawa-Hull region,
thus experiences more sunshine during June, July and August
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study'regions. In the Ottawa4Hull areag'25 to 3Q.per cent
of total precipitation falls in June, July and August, and
in southern New Brunswick, only 20 to 25 per cent. This
compares with a figure approaching 50 per cent in central
Alberta.

Another parameter, days with measurable precipitation,
again shows a somewhat different distribution among the three
regions. Such days are equally prevalent during summer in
both southern New Brunswick and the Edmonton region, but less
frequent in the Ottawa-Hull area. On the other hand, annual
totals are lowest in central Alberta, ranging from 10l to 125
days. This compares with 133 to 152 in the Ottawa-Hull region
and the highest totals, 135 to 156, in southern New Brunswick.
Thus in the Edmonton area, approximately 35 per cent of the -
days with measurable precipitation fall in June, July and
August, compared with 20 per cent in the Ottawa-Hull region
and 25 per cent in southern New Brunswick. Both precipitation
and days with measurable precipitation are fairly evenly
distributed throughout the Year in southern New Brunswick,
climatically the most equable of the three study areas.

Summer relative humidity is lowest in the Edmonton region.
Thus values of human discomfort indices usually remain lower
than in the other two areas. Since temperatures are also
coolest here (with the exception of the Fundy coast), the
"mixing ratio or amount of water vapour actually present in
the air is considerably lower than in the other two regions.

Although southern New Brunswick has the highest summer relative
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humidities, the‘mixing ratio is greater in the Ottawa-Hull .
study region because of higher temperatures. Saint John
illustrates the high summer relative humidity along the Fundy
coast, a factor which is reflected in the unusual frequency
of fog prevalent in this locale.

In summary, the Ottawa-Hull region has both the warmest
and driest summers of the three. Southern New Brunswick,
however, has the most equable climate on a yearly basis.
Summers in its interior are almost 3s warm as those in the
Ottawa-Hull area, while coastal summers are no warmer than
thoée in the Edmonton region. 1In contrast, central Albertsa
has very cold winters, but they are characterized both by
low snowfall and low humidity. Its cool summers also have
38 redeeming factor in the long hours of sunshine. The three
study regions therefore provide a diversity of climétic
situations to which the outdoor recreationist may react. Any
regional variations in recreationists' behavioural Tesponse
to weather conditions, resulting from this diversity, should

thus be uncovered in the study.



CHAPTER III
DATA AND METHODOLOGY
Recreation Data

There is notorious lack of uniformity in procedures for
collecting attendance records for outdoor recreation in North
America, The 1969 records utilized in the present study are
no exception. While the U.S. Recreation Advisoiy Council
(1965) has recommended that the visitor-day should be adopted
3as the standard measure of recreation use,l reliable measure-
- ment in these units is not always possible. This would re-
quire information on visitors' length of stay, which is not
usually available. In this project, however, non-uniformity
in the collection of attendance data from area to area is not
2 major problem. Emphasis is directed to the degree of day-
to-day variation characteristic of the use of each facility,
rather than to absolute attendance figures which can be valid-
ly compared between areas.

The one major problem is whether or not the data collec~
ted are indicative of actual recreation use. In small outdoor
recreation sites which are intensively used, and where money
changes hands and tickets or permits are issued, quite accur-
ate statements can be made about numkers of visits. But ouf-

door recreation is a commodity frequently provided by govern-

1 The Council defined the viej =Q3y, rather unusually, .
as "twelve visitor-hours, which may be aggregated continuously,
intermittently, or simultaneously by one or more persons.
Visitor-days may occur either as recreation visitor-days or as
non-recreation visitor-days."
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ments free of charge to the  consumer. Often no full-time

attendant is retained solely for the purpose of collecting
user-fees. Attendance records then, even for many heavily-
used sites such as campgrounds, lake beaches and picnic areas,
are frequently only estimates. Since many such estimates are
employed as recreation data in this thesis, discussion of

their usefulness is worthwhile. The writer visited all but

two of the facilities analyzed in order to familiarize him-
self with their exact methods of collecting and recoxrding
attendance.

Much research on measuring the use made of outdoor rec-
reation areas has been concerned with the area-extensive or
"dispersed" types of activity. The larger the land area, pro-
bably the greater are the difficulties in obtaining meaning-.
ful statistics on its use. Wilderness country in particular
has received much attention from researchers. Thorsell (1967),
using the approach taken by Wenger (1964) in Washington and
Oregon, enumerated back-country users in Waterton Lakes Na-
tional Park by placing seif—registration'stations on hiking
trails. Measurement techniques for dispersed recreational
uses of land in non-wilderness regions, such as goose~watching
(Keith, 1961), goose-hunting (Hunt, Bell and Jahn, 1962), and
fishing (Thompson and Hutson, 1950; Wollman, 1962), have also
been analyzed. Other studies of this type .are abundant.

We are mainly concerned with facilities offering area-
intensive forms of outdoor recreation. Research on use meas-

urement for such sites is also available. Tombaugh and Love
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(1964) compared three methods of estimating number of visit-
ors to National Forest campgrounds in the United States.
Schell (1964) estimated use of the Tennessee Valley Author-
ity's Norris Reservoir. James and Ripley (1963) were-able to
estimate successfully the amounts of fishing, boating, swim-
ming and other uses made of a multi-purpose recreation area.
The estimate was based on regression relationships between
participation in the various activities and the record of
vehicle entries to the area obtained by automatic traffic
counters. James and Harper (1965) reported on the use of
this technique in the Ocala National Forest of Florida, and
it was subsequently modified by James (1966). The method is
applicable to such varied sites as picnic grounds, campgrounds
and beaches, but unfortunately requires a long period of in-
tensive sampling with which to "calibrate" the regressions.
Thus many of the vehicle entry records analyzed for multi-
purpose recreation areas are indicative only of actual visit-
ation and not of participation in the various activities.

An excellent genceral summary of the outdoor recreation
use measurement problem was prepéred by Marcus, Gould and
Bury (1961). Their classification of measurement techniques
is utilized as the basis for the discussion that follows.
They proposed subdivision'into directi-counting and indirect-
counting systems (Table 3.1). The direct count is broken down
into census counts and sample counts, but the only indirect
count to concern us is the automatic traffic counter. Table

3.1 categorizes all the counting methods in terms of the Mar-



TABLE 3.1

CLASSIFICATION OF PROJECT RECREATION USE DATA IN TERMS OF THE

MARCUS, GOULD AND BURY SYSTEM

Uniis

DIRECT-COUNTING SYSTEMS
i) Census Counts
Ticket issues, e.g. for

golf course, swimming
pool

Lock passages on the
Rideau Canal

Lifeguard estimates of
swinmmers

New Brunswick Provincial
Parks, recreational
programmes

ii) Sample Counts

New Brunswick Provincial
Parksy; 1 p.m. car counts

Peak daily use count,
Britannia Beach, Ottawa

Peak use count converted
to total daily use,
Moncton

INDIRECT-COUNMTING SYSTEMS

Automatic traffic
counters

Very high

Double-count
may occur

Medium to high

High

Poor for indi-
cating total
daily use

Medium

Medium

Low to medium,
though careful

modification at
particular local-
ities may yield

Number of persons
using facility

Lockages
Swims taken, not

no. of swimmers

Number of persons
participating

Cars

Swimmers

Users of recrea-
tion sectors of

park

Vehicle passages

figures useful for

comparing day-use

with medium to

high reliability

Source: Survey of administrative agencies by author, 1969.
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A much higher pexrcentage of vehicles
entering the park on Fridays belongs
to parties who will be camping, and
arrive in the evening. Therefore, if
the vehicle count is to be representa-
tive of day-use, the vehicles carrying
campers must be eliminated from the
count, as outlined in Appendix B.
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cusy Gould and Bury system, and gives the writer's assessment

- of thelr dependablllty. This assessment 1s based on the 1969
survey of administrative agenciesy and on the writer's exper-
ience of visits to the outdoor recreation.facilities studied.

The census count is a method of directly countﬁng all
the use of an area. In some instances, census counts, such
as those involving issue of tickets or camping permits, are
extremely accurate. However, some of the census counts spec-
ified in Table 3.1 are less accurate. Consider for instance
the estimates made by lifeguards of numbers of swimmers.
Where there is a very high peak volume of visits and a rapid
turn-aver rate, such counts may be unmanageable. 1In this
situation the census may be reasonably accurate up to a count
of a few hundred swimmers per day, but will decrease in de-
pendability as this level is surpassed. A census count of
this type also has a tendency to "double-~count". While such
@ count is an attempt at recording all persons swimming, in
fact it tends instead to count "swims" or "user-occasions"
(the latter, a term used by Doherty, 1967).

The sample count technique is employed where a census ig
not feasible. One example is the 1 p.m. car count in New
Brunswick Provincial Parks, where all cars present on the
site at this hour are noted. Unfe;tunately the ratio of the
lp.m. eai count to the daily automatic traffic counter rec-
ord, where available, appears to fluctuate irregularly. The
1l pem. car count is thus analyzed in this thesis only when no

other data are available; this situation occurs in a few of
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the New Brunswick picnic ground parks.

Other sample counts are.taken at times of known peak use.
They may be recorded simply as "daily peak use" figures, as
in the case of Britannia swimming beach ip Ottawa, or multi-
plied by a conversion factor (Anon, 1962) to give an estimate
of total daily attendance. This method essentially eliminates
the problem of double-counting which plagues the census count
"system at a very heavily-used but unregulated area. In such
instances it may well provide for more accurate day-to-day
comparisons than an unreliable census count. This conversion
technique is used for data collection in the City of Moncton
Centennial Park recreation area.

Only one example of an ipndirect-counting system, -the
automatic vehicle counter, is found among the data of Table '
3.1l. However, data from these instruments comprise a large
portion of the total recreation use data. The precepts of
this mode of estimating attendance are fundamentally differ-
ent from those of the direct-counting methods. The automatic
vehicle (or traffic) .counter will thus be explained in some
detail at this point.

All traffic counter records used in this thesis are
derived from the common pneumatic instrument which records
the impulse of each axle of any vehicle to pass it. Thé
counting mechanism is a simple cumulative recorder which must
be read by an obsérver at specified times. At most parks
the counter is read daily in the early morning, with the

increase of the cumulative count over the previous reading
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being taken as equal to the number of vehicles passing the
instrument on the previous'day. If carefully located,
properly installed and correctly operated, the machine per-
forms a8 true census count function by counting the passage
of every axle. One inherent problem stili reméins, however,
when interpreting traffic counter records for multiple-
purpose recreation areas which include campgrounds. If the
data are to be used for examining variations in day-use of
the area, an adjustment must be made aé outlined below.

The percentage of cars that are double-counted, or pull
boat-trailers, will not vary in a systematic fashion from
day to day at any one park, and thus can be neglected in our
study df daily attendance yvariations. However, the percentage
of cars belonging to parties who will camp for the night at ~
the park very definitely does differ from day to day (Figure
3.1). This factor should be allowed for, by the technique
devised by the writer and outlined in Appendix B. Those
vehicles whose occupants are camping are thereby eliminated
from the record, leaving the count ,indicative of vehicles
visiting the park solely for day-use. Traffic counter records
modified in this way are henceforth referred to as "adjusted
traffic counter data".

In a few instances, vehicle counter information is in-
dicative of participation in specific outdoor recreation
activities, rather than being considered only as showing
attendance at a site or area. An obvious example is the

small picnic ground which has no other attractions for
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visitors. Traffic counter records will present a picture of

how picnicking use of this particular site fluctuates from
day to day. It should be kept in'mind.that they do not
represent total attendance figures, but can be used to anal-
Yze percentage variations of the intensity of use received
from day to day.

Naturally, the exact units in which an attendance or use
count is recorded vary tremendously. The recommendation of
the U.S. Recreation Advisory Council, that the use of outdoor
recreation areas should be recorded in visitor-days, was
mentioned earlier. A really accurate measure of this type
involves obtaining not only the number of users but also the
length of time they sfay, in the same way that a parking lot
charges its customers. In the case of the recreation area,
what is usually recorded may be a boat, a car, or the number
of tents and trailers in a campground at a certain time such
as 11 p.m. The recreationist himself is only sometimes coun-
ted directly. While it may be desirable for inter-facility
comparisons of use to have statistics in visitor-days, con-
version of counts into such units involves making assumptions
about length of stay, number of persons in a car, and so on.
The accuracy of the original counts is diminished in this
process. Since there is no need in this study for unifbrmity
in units of attendance from park to park, no harm is done by
the variety of units of measurement present in the recreation

data displayed in Table 3.1l.
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Weather Records

It is presupposéa that there are three sets of weather
ciréumstances the recreationist may be reacting to. These

are 3a) on-site weather, b) conditions at the user's stérting'
point or origin, .usually his home or temborary lodging, and
c) the weather forecast. This study concentrates on the first
two sets of weather circumstances, or on actual weather. The
forecast is obviously important in framing the recreationist's
expectation of weather, but it is not easy to study its effect
on facility use. The effectiveness of communicating the fore-
cast to the public, and their reaction to it are largely
unknown factors. (Maunder, 1970, p. 278). Furthermore, if

the weather forecast is correct, then actual weather is iden-
tical to forecast conditions. It would thus be very difficult
to ascertain whether recreationists react to the forecast or
the actual weather.

The forms of outdoor recreation studied are generally
those with short "participation periods" .such as swimming,
boating, picnicking and pleasure driving. Actual weather at
the recreation site or at the user's origin is likely most
important in these activities. The forecast is probably a
larger factor -in the decision to take a weekend trip. Many
of these questions should be answered in a study being conduc-
ted at Michigan State University, which is examining in depth
the relationship between the forecast'and recreation activity

participation.2 This may provide valuable information

) 2 ~s D.M. Crapo, Department of Park and Recre-
ation Resources, Michigan State University, East Lansing,
April 28, 1970.
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complementary to the findings of the present thesis.

Questions- arise as to which weather elements or combiha-
tions of weather elements should be relatéd to recreation use
figures and at which times of the day “the elements should be
measured. Ignorance of the answers to these questions, par-
ticularly the first, led to the decision to work with all
recorded elements which might influence attendance at outdoor
recreation facilities. This effectively restricts us: to
temperature, precipitation, wind, humidity, and sunshine.

Many climatological stations record only maximum and minimum
temperatures and daily precipitation totals, thus reducing
the choice of which elements to consider.

First-order weather stafions leave a choice of observa-
tions of several parameters taken at various times of the day.
If temperature is studied first, we may establish that the
daily maximum usually occurs in the afternoon when much outdoor
recreation is taking place. As a reading taken at all Canadian
weather observing stations and one which, on a_priori grounds,
is presumed to be significant to outdoor recréation use,
daily maximum temperature is used throughout the project as
the single temperature parameter.

Precipitation is measured in six-hour intervals at many
first-order meteorological stations. Precipitation during any
one six-~hour period frequently does not correlate well with
that of another six-hour period on the same day. Thus besides
daily total precipitation, one other measure is tested as an

independent variable in the relationship between outdoor
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recreation use and weather. This measure is the precipitatipn
recorded in the six-hour perio& most closely approximating
the afternoon period, when most outdoor recreation is expected
to take place locally. The Canadian Meteorological Branch
standardizes all precipitation observations throughout Canada
at 1200, 1800, 0000, and 0600 hours GMT. It is unfortunate
therefore that in the three study regions, which are all
located in different time zones, standardization by local
time is not possible. Thus the second precipitation measure is
the total recorded between 0900 and 1500 hours ADT in south-
ern New Brunswick, but between 1400 and 2000 hours EDT for
the Ottawa-Hull region, and 1100 and 1700 hours MST for the
Edmonton region. Other choices could have been madé for this
second precipitation measure, or more parameters could have
been added, but the problem of non~standardization would still
have existed. Consequently, in view of the resources of the
project and the assumed significance of the mid-day six-hour
period, no further selections were made.

Humidity, like daily maxima and minima of temperature and
sinhourly precipitation amounts,; is recorded on Meteorological
Branch no. 4 punched cards for first-order climatological
stations. The humidity parameter used is relative humidity
(in per cent); maximum and minimum values for the day are
récorded. From these two readings a mean value of daily rela-
tive humidity is computed for use in this project.

Hourly windspeeds at certain Canadian stations are also

recorded on punched cards. Due to time limitations imposed
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on this project, it was decided to work with only one Wind-
speed parameter. This is the wind mileage summed for the
ten-hour period from 0900 to 1900 hours local time. The
period 0900 to 1900 hours covers the time of day when summer
recreationists are most active in the outdoors, with the pos-
sible exception of campers. It thus seems a suitable variable
for initial investigation.3

Very few observing stations report hours with bright
sunshine. However, for the facilities where sunshine records
are applicable, hours of sunshine experienced per day, and
during the period 1100-1700 hours local time, are correlated
with recreation use.

Some weather elements may be more important to a given
form of outdoor recreation than others. Identification of
their relative importance to particular activities is one aim
of this project. The recreationist himself surely reacts to a
total weather situation or to a combination of single weather
elements existing at a given time. Two "comfort indices"
(Appendix C) are chosen for correlation with recreation use.
These indices combine two or more elements into a single
numerical parameter representing the (dis)comfort sensation
felt by the human body.

Thom's DiStomfort Index (TDI) unites temperature and

humidity. A mid-afternoon TDI is calculated from maximum

temperature and minimum relative humidity (Appendix C).

3 Comments similar to those made _concerning selection of
the second precipitation variable could also be made here
regarding the windspeed parameter chosen.
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Originally in this study, it had been planned to utilize a
late-morning TDI as well, but time limitations unfortunately
prevented this.

Sensible temperature, the sensation of heat recorded by
the human body (Miller, 1965, p. 12); depends on conditions
other than temperature. The most important of these are wind-
speed and humidity. One index of sensible temperature is
Effective Temperature or ET (Appendix C). This is the temper-
ature of calm saturated air which would produce the same
sensation in the human body as the existing atmospheric con-
ditions. A mid-afternoon value was computed for use in this
study from daily maximum temperature, daily minimum relative

humidity and 1500 hours local time windspeed.

Methodoloav of Analvsis

It was stated earlier that two sets of weather circum-
stances, on-site and user-origin weather, would receive con-
sideration in this analysis. The fact is that on-site weather
was not observed directly. Hence, reliance is placed upon
records from official stations of the Meteorological Branch.
Actual on-site weather may be different from that experienced
at the observing post a few miles away, both in terms of local
microclimate and the extent of precipitation.areas. There is
little that can be done in this study to overcome the problem,
but it can certainly be reduced by avoiding the extrapolatlon
of values of weather parameters such as precipitation totals

over great distances.

Outdoor recreation areas within or close to the central
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cities of each study region are related to the weather records
of tﬁe first-order meteorological station of each city. Here
on-site and user-origin atmospheric conditions are‘generally
almost identical. Day-use from these cities is also usually
dominant at facilities within about 50 miies of each major
urban centre. Thus attendance records at parks within this
range may be correlated with source city weather. Beyond 50
miles, users are less likely to be those taking day trips,
though recreationists on weekend trips from each major urban
centre may still make up the largest component of visitors
to a facility. On-site weather 4t these facilities seems
liable to be as significant as source city conditions. Thus
those weather readings which may be usefully extrapolated
from the closest meteorological station are related to the
attendance and participation data. Appendix D gives details
of the analyses performed with the data, showing the links
between the attendance records and the weather observations
to which they are related.

For each facility, the computer was programmed to plot
scattergrams of daily attendance (Y) against the correspond-
ing value of a single weather variable (X) (Figure 3.2). 1In
order to eliminate much of the attendance variation resulting
from day of the week, the 124 days in the period May 15 to
September 15, 1969 were classified into three categories:
Sundays and Statutory Holidays,4 Saturdays, and weekdays.

Preliminary analysis in 1968 of data from the Edmonton area

2
The Statutory Holidays are Monday, May 19; Tuesda
July l; Monday, August 4; and Monday, S;ptember 1, 19693’
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TABLE 3.2
THE SIX DAY-GROUPINGS OF THE 1969 SUMMER

Day-Grouping Number Day . : Period
Number of Days
(i) 13 Sundays and Statutory
Holidays '
(ii) 10 Saturdays _ June 28 -
(1ii) 43 Weekdays - September 1
(iv) 9 Sundays and Statutory"
Holidays _ May 15-June 27
(v) 8 Saturdays and
(vi) 41 Weekdays September 2-15
Total days 124

showed that there is also considerable attendance variation
between the school vacation period and the remainder of the
summer. Accordingly, the summer was divided into (i) the
school vacation period, or "peak season", June 28-September 1,
1969, inclusivesand (ii) the "off-peak period", May 15-June
27 and September 2-15, 1969. Consequently the 124 days are
subdivided into six "day-groupings" (Table 3.2). When daily
attendance data for an outdoor recreation facility are separ-
ated into these six day-groupings, variations due to weather
should be more easily identified.

If a facility has complete records for the whole summer,
and if the effects of a single weather variable on attendance
are to be studied, then six plots are produced by the compu-
ter, one for each day-grouping,as in Figure 3.2. In each
case a set of attendance data is paired with 3 set of weather

data, or, in the terminology adopted in this thesis, one
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"analysis" h;s been performed. A minimum of .seven days with-
in a grodping must have attendance data; 6therwise the samp;e
is regarded as too small, and no analysis is made. Thus if
a facility has incomplete attendance data, perhaps because
it was closed for part of the summer, it may not be possible
to perform an analysis for each day-grouping.‘ In fact, quite
frequently only three or four analyses, instead of the pos-
sible six, can be made for one weather variable at one
facility. Similar data plots are made for each of the weather
variables.

One conclusion-here is inescapable. The data collected
do not provide an adequate basis for rigorous statistical
analysis. Thus the primary output from the computer is simply
a plot (scattergram) of attendance (Y) at each facility -
against a single weather variable (X). A multiple regression
approach, with facility attendance as the dependent variable,
cannot be taken because the weather variables selected for
analysis are not entirely independent of one another. For
instance, relative humidity is a function of temperature as
well as of the water vapour content of the air. Thus we may
only study weather variables and their effects on attendance
one at a time.

Because this is an exploratory study, and because.only
a straightforward two-variable approach is taken, it was de-
cided simply to test each analysis for linearity. Thus linear
regressions (Y = a + bX) were calculated and plotted on the

scattergrams for each analysis performed. This permits visual
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perception of the. applicability of the straight-line relation-
ship. A run—test on the deviations from this line then pro-
vides a statistical measure of the validity of linearity in
the relationship (Crow, Davis, and Maxfield, 1960). If
linearity is rejected, the scattergram indicates the kind of
curve~form which should be proposed.

For each analysis, linear correlation (r) and determin-
ation . coefficients (r2), mean values, standard error of
estimate and t-value are computed. Figure 3.2 shows both
the computer plot and print-out for éne analysis. If linear-
ity in the relationship is not rejected, these statistics
allow a more meaningful quantitative description of the as-
sociation between X and Y. The t-test rates the significance
of the regression coefficient (b) in the equation Y = a + bX
by testing the hypothesis that b is significantly different
from zero, or that Y is related to X. The 95 per cent sig-
nificance level is adopted as the criterion for statistical
significance throughout the thesis. The determination coef-
ficient (r2) estimates the amount of variance in Y which is
accounted for by variations in X.

Even the basic statistical methods outlined above cannot
be applied validly to all the analyses performed here. One
example occurs when precipitation amount is the weather.vari-
able. Precipitation amount is a discrete variable, and its
value in any short period of time is often zero. A frequency
distribution of precipitation totals is not normally distribu-

ted about an average vallue, as the daily temperature maximum
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for a number of days tends to be. Because of this distribu-
-tioﬁ characteristic, it is not valid to perform significance
tests on linear correlations and regressions. The linear
regression may be calculated, but discussion must be confined
to the sign of the regression coefficient.(b). Investigations
of precipitation influences are thus exploratory and based
largely on visual inspection of the plotted scattergrams and
regression lines.

Similar problems with t arise when there are few obser-
vations, as in day-groupings (i), (ii), (iv) and (v), where
the maximum numbers of days possible range from eight to
thirteen. Observations are so few that it is often difficult
to ascertain whether they are normally distributed. Because
of the small numbers of observations, other statistical
methods are also difficult to apply. It is impractical, for
example, to arrange our data in cellular matrix form and
perform a chi-square or Spearman rank test, because of the
number of empty cells. Simple linear regression thus seems
to be the most applicable technique, in view of the difficul-
ties presented by the project data. Thus the initial compu-
ter plots must be regarded as basic information and therefore
be consulted in all cases. |

Another important problem is that the relationships
identified need not truly reflect the effect of the weather
variable being analyzed. As preQidusly stated, the weather
variables selected for study are not completely independent

of one another. Thus a negative correlation between attendance
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and relative humidity may result from a temperature influence
on attendance, since relative humidity is an inverse function
of temperature.

Despite problems in applying statistical techniques to
some of the data, the several thousand plots provided consid-
erable information on the weather-participation relationship.
Careful and judicious interpretation of each scattergram-
allows derivation of the limiting values of weather parameters
for various activities. Identifying these limitations is the
second major aim of the project. This identification is un-
affected by the difficulties associated with the statistical
analyses. Study of the relationships between weather and use
of outdoor recreation facilities must be made with these
difficulties firmly in mind.

Interpretation of the data plots must indeed be *"careful
and judicious". Day of the week and not weather mays in some
casesy, for instance the closing of stores, be responsible for
high use of a particular facility. Even with the day-group-
ings used in the project, factors other than weather are
still evident in attendance variations within each of the
groupings. All that has been done in interpreting the scat-
tergrams is to bear these factors in mind and be wary of sug-
gesting weather as 'the sole cause of attendance variations
unless there is undeniable evidence to support the conclusions.

Some of the non-weather factors influencing the use made
of recreation facilities are illustrated by the questions

asked below. The institutional framework of our society, and
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the very personal human decisions made regarding outdoor
recreation are not the least of these.

1. What is the effect on response to weather of visita-
tions recorded by automatic traffic counters at two entrances
to a park, where 70 per cent of Gate A's traffic is recrea-
tional compared with 95 per cent through Gate B?

2. Will recreation use in the early summer be gieater or
smaller than on a midsummer day with similar weather?

3. What is the effect of department store closing on a
certain weekday or half-day in a city on attendance at nearby
recréation facilities?

4. Does recreation participation in early September de-
pend on whether the summer (or perhaps the previous month)
has been a "good" one in terms of weather for outdoor rec-
reation?

5. Does the fact that an area is a significant importer
or exporter of tourists in July and August need to be
considered?

Question 1 indicates the care needed in interpreting use
measurements. Gate B's total traffic is liable to have a high-
er correlation with weather than Gate A's, even though the
recreational traffic through both gates may bear exactly the
same relationship to weather. Questions 2 to 5 suggest possi-
ble results of fluctuations during the summer in the effective
market population for outdoor recreation. Department store
closing increases this population on a particular day of the

week. Questions 2 and 4 indicate that choice of activity
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may not simply be a function of weather on a given day.

Question 5 introduces an important topic worthy of fur-
ther consideration. A net outflow of tourists from a region
En July and August temporarily reduces the local population
and therefore the demand for outdoor recréation. Even if the
outflow is balanced by an equal inflow, the tourist's prefer-
ences for outdoor recreation may differ from those of the
local resident. This again may result in a change in the
local demand pattern. On the other hand, a visitor to an
area experiences the same weather conditions as the residents.
Some of the problems in assessing tourist flows have already
been discussed in Chapter II. Special surveys are needed.
Unless they are specifically designed for the problem at
hand, however, even these surveys often fail to provide the
exact information required. This was the'case with two such
surveys (Kates, Peat, Marwick and Co., 1967; British Columbia,
1963) consulted in an attempt to estimate tourist inflows and
outflows in the Edmonton study region. It appears that at
least in the mid 1960s, the two flows were of comparable
magnitude. Efforts to locate similar material for the other
two study regions proved fruitless. Moreover, the same
problems as in the Edmonton region would probably have been
encountered. This tourist question has relevance to our
study, and must be borne in mind when drawing conclusions
about the weather responses of outdoor recreationists.

While weather is undeniably an important factor in daily

attendance at outdoor recreation areas, it must not be over-
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stressed at the expense of other factors. People's time is
not free so that they can wait for "ideal" weather before
partaking of outdoor recreation. They are governed by social
customs and institutions which leave only certain periods of
time available to them to spend in leisure pursuits. Obvious
instances are their hours of work and school holidays. And
in their leisure time, they may or may not choose to be out
of doors. Their perception of the weather, particularly the
situation at the proposed destination, and of future short-
term changes, is less than perfect. Furthermore, the attrac-
tiveness of a recreation facility may vary from day to day in
response to its management, for instance the scheduling of
special events. There is unlikely ever to be a 100 per cent
correlafion between wéather and attendance at outdoor recre-
ation‘facilities. Frequently there arises a case where
Wéatﬁér alone cannot explain daily fluctuations in attendance;

only examination of other factors can provide the solution.



CHAPTER IV
SWIMMING

"Swimming" is here classified as an activity involving
entry intb tﬁe water. For this reason beach attendance records
alone are not indicative of swimmer numbers. Swimming records-
must be obtained by direct observation; Tables 2.2-2.4 supply
information on the methods of observation employed. Swimming
statistics are analyzed from twenty-seven facilities. Six of
these are located in Alberta - the five Edmonton outdoor
heated pools plus Sandy Beach at Elk Island National Park;
seven in the Ottawa-Hull study regionj; and the remaining
fourteen in soutﬁern New Brunswick. The Ottawa-Hull facili-
ties, all within Ottawa itself, include five beaches. on the
Ottawa and Rideau Rivers, and the unheated pools in Brewer
Park and at New Edinboro. The New Brunswick facilities
comprise a greater diversity of swimming places. Fredericton
and Moncton each have two heated outdoor pools, and a similar
facility is located within Fundy National Park. Saint John
has three lake beaches, plus Dominion Park Beach on the Saint
John River, and Migpec Beach seven miles southeast of the
city on the Bay of Fundy. The other four swimming areas
studied are all in provincial parks: Oak Bay and Jardine Park
beaches are on river estuaries, Parlee Beach is on the sea
near Shediac, and Grand Lake is a large freshwater lake 30

miles east of Fredericton.

Maxi e )

. Attendance at outdoor swimming areas is strongly related
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to daily maximum temperature. This seems true regardless of
the type of water body involved.1 Table 4.1 shows the frequen-
cy distribution of significance levels attained by the -linear
regression coefficient (b) in all the swiwming-maximum temper-

2 Out of a total of 100, eighty have

ature analyses performed.
positive values significant at the 5 per cent level, indicating
only one chance in twenty that maximum temperature .and
swimmer numbers are unrelated. Only one of the values not
attaining statistical significance actually has a negative
sign.3 The general conclusion must be that use of outdoor
swimming facilities varies directly with daily maximum
temperature.

" The actual'nature of the relationship seems to vary from
fécility to facilify. In the majority of analysés no evidence
exists that linearity should be rejected. In some instances,

however, there is evidence from the run-test for a non-linear

function. An exponential curve seems common to most of the

1 A heated artificial pool here signifies_a pool with
water maintained at a temperature of around 74°F. It does not
therefore apply to hot springs pools, which comprise a very
special type of swimming pool. The writer did in fact analyze
the daily attendances at Miette Hot Springs Pool, Jasper Na-
tional Park, for the summer of 1969, and found that there was
no particular relationship between them and the daily maximum
temperature recorded at Jasper.

2 The reader is reminded that one "analysis" is performed
for each day-grouping at each facility, and that at least
seven days in the grouping must have attendance data; other-
wise no analysis is made.

3 Day-grouping (i) at Borden Park Pool, Edmonton. This
particular facility is an exception to the rule so often that
the writer has some doubts about the accuracy of its attendance
records.
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TABLE 4.1

FREQUENCY DISTRIBUTION OF SIGNIFICANCE LEVELS OF LINEAR .
REGRESSION COEFFICIENT (b) FOR. SWIMMING AND MAXIMUM TEMPERATURE

- Sigpificance Level Number of Analyses
1% ’ 63
1-5 ¥ 17
>5 % S 20

Source: Computer analysis, 1970.

weekday analyses of Ottawa's swimming facilities (Figure 4.1).

If the relationship is considered by day-grouping and by
geographical region, some conclusions may be drawn. Figure
4.2, the histograms of linear correlation coefficient (r) for
the six day-groupings, shows that the range of r is greatest
during the school vacation. The r-values are highest for week-
day groupings, (iii) and (vi). The coefficient of determina-
tion (r2) ranges from 0.27 to 0.72 for grouping (iii), with
the exception of Borden Park Pool, Edmonton. Thus at least
27 per cent of variation in weekday attendance at swimming
facilities from June 28 to September 1, 1969 is explained by
a linear relation with.daily maximum temperature. At seven of
the eleven facilities with ticket counts, the most accurate
attendance records, the amount of explained variation exceeds
50 per cent. For grouping (vi), r2 ranges from 0.18 to 0.78,
and exceeds 0.26 at all the facilities with ticket counts.
Linearity seems to approximate closely the weekday relation-
ship between attendance and daily maximum temperature.

The weekend situation is more complex. There seems to be

a contrast between Saturday behaviour and that on Sundays and
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 Statutory Holidays, at least during the school vacation
period. Due to-the closure of pools or the removal of life-
guard service from beaches, the off-peak period furnishes
insufficient weekend data for analysis. There ié, however, a
marked difference between r-values for grbupings (i) and (iv),
if only four analyses in day-grouping (iv) are adequate to
show this. All four have r-values in excess of 0.80 compared
with only 15 per cent in grouping (i). This indicates a
strong correlation between maximum temperature and swimmer
numbers on Sundays outside the school vacation period, day-
grouping (iv). |

At most facilities, r-values are smaller for day-grouping
(i) than for day-grouping (ii). Nine of the twenty analyses
without significant associations at the 5 per cent level are
among the twenty-seven analyses of day-grouping (i) for Sun-
days and Statutory Holidays. Thus in the peak season, atten-
dances on Sundays. and Statutory Holidays correlate much more
poorly with maximum temperatures than the other day-groupings.

The most striking example of this occurs in the Edmonton
study region. Edmonton area swimming facilities remain open
for a greater part of the summer than do those in the other
study regions, and, in fact, provide all the data for grouping
(iv) and (v) analyses as shown in Figure 4.2. During the
school vacation period, four of its six swimming facilities
show no strong relationship between attendance and daily max-
imum temperature on Sundays and Statutory Holidays. This is

in marked contrast +to most of the facilities studied in
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Ottawa and southern New Brunswick. One possible interpreta-
tion is that as temperature rises on Sundays and Statutory
Holidays in the school vacation period, a large segment of
the potential swimming population leave§ the city of Edmonton,
perhaps to visit lakes near the city. This trait does not
extend to the remainder of the summer, when attendance at
Edmonton pools on Sundays and Statutory Holidays once again
becomes strongly related to daily maximum temperature.

Useful limiting criteria can indeed be identified for
swimming, and pools and beaches in the same local ares show
substantial agreement in this respect. Figure 4.3 shows the
ten linear regressions for day-groupings (i) and (ii) for the
five swimmihg beaches of Saint John, New Brunswick. Thiee
are on freshwater lakes, one on the Saint John River, and the
fifth is located on the sea. Intercepts on the x-axis vary
only from 60°F to 64°F. According to the data scatter of the
original plots, however, the lower limit of daily maximum
temperature for 10 per cent of peak use is about 65°F to 69°F
for all ten analyses. Weekday analyses agree well with thisg
figure.

Table 4.2 summarizes findings regarding the limiting
criteria of daily maximum temperature for 10 per cent of peak
attendance. The geographical variation is striking. Oftawa
residents appear to require daily maxima of 70-73°F before
many of them are prepared to utilize their city's swimming
places, all of which have unheated water. In the other two

study regions, comparable levels are 65-66°F, whether the
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TABLE 4.2
LIMITING CRITERIA FOR SWIMMING, DAILY MAXIMUM TEMPERATURE

Swimﬁing Facility ' Da -Groupings Da Groupings
- - ' ¥i)4(ii1) ¥1v -(vi)
’ Schgdl V§ca310n Remalnder og
Period (in Summer (in
Edmonton Study Region:
Fred Broadstock Pool, Edmonton - ? ?
Borden Park Pool, Edmonton 63 56
Queen Elizabeth Pool, Edmonton 64-67 55-56
Mill Creek Pool, Edmonton 65-66 . 56
West End Pool, Edmonton 65-67 57
Sandy Beach, Astotin Lakey, Elk
Island National Park 67-68 56-57
Ottawas City Facilities:
Brantwood Beach 76=77 65
Brewer Park Pool 73-77 ?
Britannia Beach . ‘ 74~76 ?
iooney's Bay Beach - 76 ?
New Edinboro Pool 70 ?
Strathcona (Dutchy's) Beach 70 66
Westboro Beach : 70-74 ?
Southern New Brunswick Study Region:
Centennial Park Pool, Moncton 64-65 ?
Kiwanis Pool, Moncton 67 ?
Queen Square Pool, Fredericton 64-67 59
Henry Park Pool, Fredericton 67 ?
Fundy National Park Pool 63-64 62
Lily Lake Beach, Saint John 66-67 ?
Fisher Lakes Beach, Saint John 64-65 ?
Lakewood Heights Beach, Saint John 65-68 ?
Dominion Park Beach, Saint John 67-70 ?
Mispec Beach, Saint John 66-68 ?
Oak Bay 67-69 59
Jardine Park 65-67 69
Parlee Beach 69 ?

Grand Lake - 67-69 ?

Source: Computer plots, 1970.
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~ water is heated'or not. There is strong evidence that in the
Edmonton region the value 1is even lower, 56-57°F, in the

' period outside the school holidays. Thislis-true, somewhat
surprisingly, of both the heated city poo}s and of Sandy
Beach in Elk Island National Park. There is less conclusive
evidence that this seasonal adaptation to lower air tempera-
ture ".is also present in the Ottawa-Hull and southern New

Brunswick regions.

p ipitati

Results indicate that attendance at swimming facilities
in general decreases with precipitation. Of ninety~five
.analyses performed on total daily precipitation, the linear
regression coefficient hés a negative value in eighty-three
cases (87 per cent). Similarly, sixty-two out of seventy-one
(87 per cent) b-values for the six-hourly precipitation amount
are negative. The actual relationship takes the form shown in
Figure 4.4, and holds true for both precipitation parameters
used. This curve form is based on inspection of the computer
plots. The vast majority of the scattergrams indicate this
curvilinear decline of swimmer numbers with precipitation.

In nearly 90 per cent of all the analyses, linearity could be
rejected at the 5 per cent level after the run-test.

Where positive values of b were obtained, almost all are
for weekend data. Only low reliance can be placed oh weekend
data as they include but a small sample of days with any pre-
cipitation. Many of the positive relationships have, among

nine to thirteen days, only two to five with precipitation.
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Only one positive b-value was found for weekday analyses,
apart from Borden Park Pool whose.data are of.dubious valid-
ity. One significant fact, however, is that five of the six
analyses of day-grouping (ii) in the Edmonton study region
have positive values for the regression coefficient (b),
indicating rising attendance with increasing total precipita-
tion. On one day an amount as large as 1.3 inches was
received, with attendances still above average. Even so,
none of the positive relationships is strong enough to be
considered conclusive. One or two Saturdays when appreciable
rains fell in the evening are the cause of this day—groupiﬁg
(ii) anomaly in the Edmonton afea.,

Precipitation alone is not a good predictive variable
for attendance. There were many instances when an inch or
more of rain fell during one day, yet attendances at swimming
places were not below average. Presumably this represents an
evening rainstorm which had little or no effect on attendance
for the whole day. We might therefore expect the six-hourly
precipitation total to be a better predictor of attendance
than the daily total. This is by no means the case; there
is little difference between the two selected precipitation
variables as attendance predictors. It is possible that
duration, intensity and timing of precipitation would prove
to be more relevant factors to the recreationist. Perhaps
the amounts recorded at the meteorological stations are actu-
ally different from those experienced by users of the swimming

arease.



76

Because of the apparent inadequacies of the two precipi-
tation variables in accounting for swimming attendance, an
attempt to establish limiting values for swimming participa-
tion would be meaningless. Nevertheless, this does not ex-
clude the possibility that useful llmltlng values could be
established for other prec1p1tation parameters, as mentioned
above. Unfortunately records of precipitation other than
totals are not commonly collected.
Sunshine

Total daily sunshine hours is a variable that must be
examined with care. Firstly, it is in.part a function of
day-length; the highest possible total of sunshine hours in
one day in Canada occurs on June 22. Tt might therefore
appear that the sunshine hour variable most‘representative of
weather is the percentage of possible sunshine hours received
on any given day. However, actual daily totals of hours of
sunshine recorded were employed in this study. Total daily
sunshine hours might intuitively be expected to be 3 good
predictor of attendance, since it is a function both of the
weather situation.and of day-length. Recreation use is also
a function of day-length. The second variable used is the
number of hours of sunshine recorded between 1100 and 1700
hours local time. Sunshine hours data were available for
analysis with all the swimming facilities in the Edmonton and
Ottawa~Hull study regions, but only with the Fredericton pools
and Grand Lake beach in southern New Brunswick.

Sixty-three analyses for sixteen swimming facilities were



TABLE 4.3

FREQUENCY DISTRIBUTION OF SIGNIFICANCE LEVELS OF b FOR.TOTAL
' DAILY SUNSHINE HOURS AND SWIMMING '

Si ifi Level: | Number of Angllysgs:

Edmonton Ottawa~Hull Southern New Bruns-

Study Area Study Area wick Study Area
1% 6 7 3 |
1-5 % _ 4 3 2
>5 % 18 14 6

Source: Computer analysis, 1970.

undertaken for total daily sunshiﬁe hours.4 Twenty-five have
positive values of the linear regression coefficient (b)
statistically significant at the 5 per cent level (Table 4,3).
Only four b~values are negative, and three of these are for
Borden Park Pool in Edmonton. It must be ‘concluded that, in
general, use of swimming areas is directly related to total
daily sunshine hours.

The actual nature of the relationship is vague. Figure
4.5 shows histograms of the correlation coefficient (r) for
the various day-groupings. No r-value exceeds 0.80. The run-
test gives no reason for rejecting a linear relation between
swimming use and total daily sunshine hours. The considerable
variation about the regression line, however, makes the sun-
shine variable unsatisfactory for predicting daily attehdances.

Figure 4.5 indicates no strong systematic variation _be-

4 Eleven of the twenty-seven swimming facilities chosen
for study are not close enough to meteorological stations
which record sunshine hours to allow them to be meaningfully
included here.
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tween the relationship for weekdays and that for weekends. In
the Edmonton study region, however, the behavioUr'that charac-
terized daily maximum temperature is found with sunshine too.
For day-grouping (i), Sundays and Statutory Holidays during

- school vacation, the relation of swimming use'to'totalfdaiiy
sunshine hours is weaker than on Saturdays, or on Sundays #nd :
Statutory Holidays in the off-peak period. While this con-.
trast is less marked than with daily maximum temperature, it
might still be expected since there is some correlation
between sunshine hours and maximum temperature.

Sunshine hours between 1100 and 1700 hours local time
were ahalyzed and ‘found to be less useful than daily total
sunshine hours. A data problem was that a large number of
days recorded the maximum pgssible 6.0 hours of ‘sunshine.

This feature apart, r-values in twelve of the twenty-four
analyses performed were lower for 1100-1700 hours than for
daily amounts. Although 1100-1700 hours is an important time
of day to the recreationist, it seems that long days can en-
courage him to spend evening hours outdoors as well. This
would naturally reduce the significance of the 1100-1700 hours
local time total of sunshine hours.

The occurrence of sunshine does not appear to be critical
to swimmers except in the Edmonton study region. It;is inter~-
esting to plot all the linear regressions of swimming and
total daily sunshine hours on one graph (Figure 4.6). Edmon-

ton area lines (Borden Park Pool excluded) tend to intersect
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the x-axis, while those from the other regions for the most

part cut the y-axis. All types of swimming facilities,
whether with heated water, or on the sea, .or a river or
lake, show this characteristic. Edmontonians thus appear
more "sun-conscious" than their eastern counterparts, a much
larger percentage of whom are prepared to swim even if the
day has almost no sunshine. In contrast, two or three hours
of sunshine per day are required before any appreciable pat-

ronage 1is made of swimming facilities in the Edmonton:region.

Relative Humidit

The effect of mean daily relative humidity was studied
at all the swimming facilities in the Edmonton and Ottawa-Hull
regions, but only at the Fredericton pools and Grand Lake
beach in New Brunswick. The relationship is an inverse one;
the higher the relative humidity, the lower is the number of
swimmers. In the Edmonton region, twenty-five of the twenty-
eight analyses have negative values of b. Only six of these
achieve 5 per cent statistical significance, and all of them
are for weekday analyses, with a maximum correlation coeffi-
cient of -0.621. There is no reason to reject linearity in
the relationship, but as Table 4.4 shows, correlation coeffi-
cients are not high enough that relative humidity can be
really useful as a predictive indicator for swimming atten-
dance. With regard to upper limiting criteria, it seems that
the critical value for 10 per cent of peak use at swimming
facilities is readily idengifiable af Qbout 80 per cent mean

daily relative humidity.



TABLE 4.4
CORRELATION COEFFICIENTS FOR SWIMMING ATTENDANCE AND MEAN

DAILY RELATIVE HUMIDITY

Facility ay- )
(1)  (i1)  (i14) (iv) (v) (vi)
?gmgiiugﬁngays 10-13  7-10 34-43 7 7  8-29
Edmonton Study Region: .
Fred Broadstock Pool 289 =-,313 -.578%% - - -
Queen Elizabeth Pool =.252 =-.322 -.454%% =.737 - -.186
Borden Park Pool .228 555 -.104 -.753 - =.214
Mill Creek Pool ~.426 -.326 =-.6l4%% ~_,712 - =.314
West End Pool -.423 =-.312 -.621%% -_717 - =.413%
Sandy Beach, Elk ' '
Island Park -.244 -,121 -.197 - =.520 -.536%%
Ottawa City: :
Brantwood Beach -.076 -.361 -.167 - - =-.439
Brewer Park Pool -.280 =-.202 -.211 - - -
Britannia Beach -.344 -.418 -.,159 - - =-.136
Mooney's Bay Beach =.425 -.473 ~.162 - - -
MNew Edinboro Pool -.129 -.602 -.334% - - -
Strathcona (Dutchy's) -.144 -.363 -.366% - - =.182
Westboro Beach -.251 -.562 -.151 - - .005
Southern New Brunswick Study Begion:
Queen Square Pool, |
Fredericton -.629% - ,466 -.397% - - =.619%
Henry Park Pool, .
Fredericton -.070% -,617 -.186 - - =.672%%
Grand Lake =.654% -,620 -,349% - - -

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*¥% Statistically significant at the 1l per cent level.

Day-Groupings
Remainder of the Summer, 1969:

(iv) Sundays and Statutory

(i) Sundays and Statutory
Holidays
(ii; Saturdays
(iii) Weekdays

(v
(vi

!

Holidays
Saturdays
Weekdays
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Of the twenty-five analysgs in the Ottawa-Hull region,
twenty-four have negati&e values of the correlation coeffi-
cient (r) (Table 4.4). The scattergrams also show that the
association between relative humidity and attendance at swim=-
ming facilities is very similar to that prevailing in the
Edmonton region. There is an inverse relationship too, but
only two of the twenty-four negative values of 'r attain-the
S per cent statistical significance level. Thus while linear-
ity appears an adequate approximation to the relation, varia-
tion about the straight line is appreciable. The limiting
mean daily relative humidity for 10 per cent of peak swimming
use in the Ottawa-Hull area is slightly higher than for the
Edmonton region, lying in the range of 82-85 per cent.

Judging from the proportion of analyses in southern New
Brunswick having negative values of r significant at the 5
per cent level (seven out of eleven,, as shown in Table 4.4),
relative humidity is a more important variable here than in
the other two study régions. Correlation coefficients are
all negative and are generally higher than elsewhere. It is
difficult from only three swimming facilities to 1dent1fy
limiting criteria at 10 per cent of peak attendance. It does
appear, however, that mean daily relative humidity, while
closely associated with swimming attendance, is hardly a lim-
iting factor in southern New Brunswick. The 10 per cent lim-
iting value is in excess of 96 per cent mean relative humldlty.
This feature may indicate 3 willingness of swimmers in the

New Brunswick region to tolerate higher relative humidity
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than those in the other study regions.
Wind o .

Forty of the sixty-four analyses for 0900-1900 hours
local time wind mileage made for swimhing facilities have
negative values of b. Ten of the twenty-four with positive
values of b are for groupings where the maximum 0900-1900
hours wind mileage on any day is 135 miles or less, and
eight of the others have correlation coefficients of. 0.100
or less. On the other hand, only four of the negative rela~-
tionships achieve 5 per cent statistical significance, and
nine of the forty have r-values between 0 and -.100. More
than a quarter of all the analyses. have r-values between
-0.1 and +0.1. The overall trend, however, seems to indicate
a slight inverse relation between 0900-1900 hours wind mile-
age and atfendance.

Regional variation is quite apparent. At the three
facilities in southern New Brunswick (the two Frederictén
pools and Grand Lake beach), all the analyses performed show
negligible interaction between attendance and windspeed. This
may be because the maximum mileages recorded in the various
groupings do not exceed 140-150 miles. Probably wind mileage
below a level which may be in excess of 150 miles is not impor-
tant to swimmers, but above this level it does affect atten-
dance (Figure 4.7). | |

In the Ottawa-Hull study region also, none of tﬁe wind-
attendance relationships achieves statistical significance.
“While the four analyses for day-grouping (vi) all have posi-

tive b-values, these are not discussed here since the maximum
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0900-1900 hours mileage recorded is only 135 miles. However,
as shown in Table 4.5, there is a substantial difference be-
tween the correlation coefficients for Sundays and Statutory
Holidays and those for the other days. This suggests that
people swimming at the Ottawa facilities on Sundays and Stat-
utory Holidays pay more heed to wind than do Saturday and
weekday swimmerse.

The inverse relation between swimming numbers and wind
is strongest in the Edmonton study region. The highest nega-
tive correlation coefficients are for the two Saturday group-

ings. For the five Edmonton city pools during the school

TABLE 4.5

CORRELATION COEFFICIENTS, SWIMMING AND WIND MILEAGE,
OTTAWA-HULL REGION

Fagilit . c s e ay- :ha
. (1) (11) (1i1)
S ICCl O 11-13 9-10 38-43
Brantwood Beach ~-.285 -.016 .031
Brewer Park Pool -.395 -.006 .038
Britannia Beach -.530 -.024 -.055
Mooney's Bay Beach -.490 .014 .002
New Edinboro Pool ~-.465 251 . 302
Strathcona (Dutchy's)
Swimming Hole -.335 -.131 . 258
Westboro Beach ~.450 -.111 -.064

Source: Computer analysis, 1970.

Day-Groupings: -
June 23-September 1, 1969: Remainder of the Summer., 1969:
(i) Sundays and Statutory  (iv) Sundays and Statutory

- Holidays Holidays
(}}3 Saturdays (v) Saturdays
(iii) Weekdays (vi) Weekdays
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vacation, three Saturday r-values achieve at least 5 per cent
significance, one other is close to significance with r equal
to -0.619, and the fifth analysis is for the enigmatic Borden
Park. On Sundays and Statutory Holidays and weekdays, however,
the inverse relationship with wind is less convincing, in
direct contrast to the findings for the Ottawa-Hull area.

Overall, the limiting value of 0900-1900 hours'wind
mileage is surprisingly high. The general relationship is
schematifed in Figure 4.7. There is only a very slight in-
verse relation with windspeed up to about 180 miles, above
which attendance starts to decrease very rapidly. The 10
per cent of peak use criterion adopted in this stddy would
thus fall somewhere in the 180-200 mile range, representing
an average windspeed throughout the ten-hour period of
18-20 m.p.h.

Comfort Indi

The two indices of mid-afternoon Effective Temperature
(ET) and Thom's Discomfort Index or TDI (Appendix C) are
used as variables with respect to outdoor swimming. Both are
fairly good predictors of attendance. Results obtained using
both ET and TDI suggest that theii associations with attendance
are very similar to those of dailynmaximum temperature. In
other words, the straight line usually appears to be a reason-
able approximation to the relationship, while curves such as
those suggested in Figure 4.1 still seem to apply to the
Ottawa swimming beaches on weekdays. Also the distributions

of r-values for the various day-groupings seem to be similar
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to those for daily maximum temperature.

The ET proves to be a slightiy better indicator of at-
tendance at swimming places than TDI. ET incorporates wind-
speed, while TDI does not. There are few. grounds for sugges-
.ting other than linear relationships between either of the
indices and attendance. Thus Table 4.6 is a straightforward
comparison of statistical significance of the comfort index
and maximum temperature.correlations. 1In fact, taking the
actual values from the original computer output, the r-value
for ET exceeds that for TDI in forty-six of the sixty-four
analyses (72 per cent). In terms of statistical significance,
there is little to choose between the two indices. Both
attain 5 per cent significance in forty-four of the sixty-
four analyses, although ET attains the 1 per cent level in
thirty-three instances compared with twenty-five for TDI.

ET is therefore a more useful predictive variable in a linear
relationship.

Comparing the two comfort indices with daily maximum
temperature reveals that neither is as good a predictor, des-
pite their incorporation of other weather elements with tem-
perature. There is also a striking regional variation (Table
4.6). ET and daily maximum temperature are equally good pre-
dictor .variables for Edmonton region swimming atfendance. TDI
is less useful. For swimming facilities in southern New
Brunswick, 5 per cent significance is obtained in nine of
eleven analyses for both ET and maximum temperature. However,

maximum temperature is a better predictor. Its mean r-value



TABLE 4.6

SIGNIFICANCE LEVELS FOR SIXTY~FOUR ANALYSES OF SWIMMING WITH
COMFORT INDICES AND MAXIMUM TEMPERATURE, BY REGION

'Significance Edmonton Ottawa-Hull Southern N.B.
Level ET TDI T ET TDI T ET TDI T
1% 15 10 15 10 8 14 8 7 9

1-5 % 6 10 6 4 7 7 1 2 0

2

>5 % 7 8" 7 11 10 4 2 2

Source: Computer analysis, 1970.
ET - 3 p.m. Effective Temperature

TDI - 3 p.m. Thom's Discomfort Index

T - Daily Maximum Temperature

exceeds that for ET by approximately .050 and that for TDI

by .100. 1In the Ottawa-Hull region only fourteen of twenty-
five analyses reach 5 per cent significance for ET as opposed
to twenty-one for daily maximum temperature. This is surpris-
ing in an area where humidity is popularly regarded as an
important discomfort factor in midsummer.

Daily maximum temperature in general is a better explan-
atory variable than either of the comfort indices examined,
and similar relationships exist between maximum temperature
and attendance as between the comfort indices and attendance.
Thus there seems little point in defining limiting criteria

for swimming on bases other than the maximum temperature.
Di .

It is evident that weather very strongly affects atten-
dance at outdoor swimming facilities. Of the individual

weather variables selected for investigation, daily maximum

temperature proves to be the most closely related to numbers
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swimming. Even with maximum temperature, human choice factors
obscure the relationship for day-grouping (i) at city swim-
ming pools, particularly in Edmonton.

At this stage, limiting criteria at ;O per cent of the
weather-related peak use must be summarized (Table 4.7).
Over the range of weather conditions characterizing the 1969
summer, the functions relating weather variables to swimming
attendance do not take the_form suggested as a basic hypo-
thesis in Figure 1.1, but incline more towards the straight
line. Thus only one limit has been identified for each

variable. Not all these limitations have to be satisfied on

TABLE 4.7

LIMITING CRITERIA AT THE 10 PER CENT LEVEL OF WEATHER-RELATED
PEAK SWIMMING USE :

Variable* Study Regions:

Edmonton Qttawa-Hull Southern N.B,
Daily Maximum
Temperature 66°F(56°F)  70-73°F(66°F) 66°F(59-62°F)
Total Daily
Sunshine Hours 2~-3 0 0
Mean Daily Rela-
tive Humidity 80% 82-85% 96-98%
0900-1900 Hours
Wind Mileage < 180-200— >

Source: Computer analysis, 1970.

Figures in brackets represent limits for the off-peak period
of summer outside the school holidays, when there is evidence
for a difference from the peak period.

* Although precipitation variables are not included in the
table, it is possible that some precipitation parameter other
than those studied does indeed have a limiting effect on
swimming activity. .
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a given day for attendance to drop below 10 per cent of the
peak use. Furthermore, there is no indication that the
limitations shown truly reflect the effect of the variable
they are given for. For instance, the mean relative humidity
in excess of 80 per cent may represent low iemperaturéé or
the possibility of a prolonged period of precipitation; the
humidity itself may not be a critical factor.

There are distinct regional variations in the interac-
tion ' between weather conditions and attendance at swimming
facilities. The maximum tempeiature effect may be taken as
an illustration of this. Correlations with attendance at
Ottawa pools and beaches, while in the main statistically
significant, are lower than those prevailing at pools in Monc-
ton, Fredericton, and Edmonton, or at the beaches in Saint
John. With the exception of Grand Lake, swimmer numbers at-
the New Brunswick provinciai parks also show lower correla-
tions. In addition, the lower limits for maximum temperature
are markedly more demanding in the Ottawa-Hull area than in
the other two study regions.

Borden Park Pool is located in close proximity to the
Edmonton Exhibition Grounds, but even with this counter-
attraction it is difficult to see why its weather-attendance
relations are so exceptional wifhin the Edmonton region.
There may be some problem with its 1969 attendance data.

The other variations noted in the earlier paragraph may
be traced to two factors. The first is that the most accurate

records often produce the highest weather correlations. A
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second factor is the distance between the user-origin and the
swimming facility. Most of the beaches outside cities which
were analyzed have lower correlations between maximum temper-
ature and attendance. This perhaps reflects some discrepancy
between weather at the origin and at the destination but the
writer inclines toward another explanation. Visits to city
swimming facilities are made mainly by local residents and
their decision is likely to be almost a "spur-of-the-moment"
choice, significantly affected by the prevailing weather.

A trip to a swimming beach some distance from the city requires
a longer period of leisure time. It is more likely to have
been planned in advance, and will perhaps not be cancelled
unless weather conditions are almost prohibitive.

Swimming participation often shows close relations to
prevailing weather conditions. However, the use patterns of
swimming facilities cannot be explained solely in terms of
weather, even when the summer is divided into a number of
day-groupings for purposes of analysis. At the same time,

a very substantial portion of day-to-day attendance fluctua-
tions at some swimming areas is explained by maximum temper-
ature alone. Other facilities are more susceptible to the
human decision process, and the weather effect in their
attendances is subtly masked. Nevertheless, it has proved
feasible both to identify the nature of the relationships
between swimming use. and weather parameters, and to specify
critical values of these parameters which define the effective

limits for enjoyable participation. Regional variations in
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the significance of the weather variables are also fecogniz-
able. Two instances are the response to sunshine in the
Edmonton region, and the tolerance of very high relative

humidities in southern New Brunswick.



CHAPTER V
BEACH USE

"Beach use" was defined in Chapter II as an expanded
equivalent of the "family bathing" category listed in the
ARDA classification. The new definition is "beach activity’
for groups of peaple or individuals including non-swimmers
and children". The possible range of beach activity is very
large, covering wading, loafing, swimming, sunbathing, béll
games, surfboating, bird watching, nature study, boating, and
all other recreational activities which take place on the
beach. This broader definition of "beach use" is more appro-
priate than "family bathing" to the statistics reviewed in
this chapter. "Family bathing" implies a fairly restricted
range of activities. Yet most statistics on the use of a
beach measure attendance, and not participafion in "family
bathing". Hence the term "beach use" is more appropriate to
the set of activities being analyzed.

The data on beach use were collected in three ways.

Where beach areas are maintained by provincial parks branches,
automatic vehicle counters usually meter traffic at the access
points. If the access road leads only to a beach, as is the
case with Woodlands and Mille Roches Beaches on Ontario's Long
Sault Parkway, then the vehicle count is directly indicative
of beach use. It will not be an actual count, but the imper?
fections of the method.are the same on all days. Therefore
the vehicle count is a constant multiple of the actual numbers

of cars visiting the beach. A second case is the monitoring
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by traffic counter of vehicles entering a major beach which
has a campground as well, as at Wabamun iake Provincial Park
in Alberta and Lac Philippe Beach in Gatineau Park, Quebec.
Here the "adjusted traffic counter data" obtained through the
technique of Appendix B represent day-use made of the beach.
They exclude the camper at this type of facility, who typically
arrives on a Friday evening, campsy and remains ‘in the beach
area on Saturday and Sunday before returning home Sunday
evening. Adjusted traffic counter data thus underestimate
total use made of these beaches on Saturday and Sunday but
are truly indicative of day-use. The third type of data on
beach use is obtained from visual counts or estimates of the
number of cars parked at the beach, either over the whole day
.aé at Ma-Me~O Beach Provincial Park in Alberta, or at a spec-
ific time of the day as at Lake George and Parlee Beach in
New Brunswick. |

Other types of data on beach use are obtainable, though -
hone is used in this analysis. Some New Brunswick provincial
parks have estimates made by lifeguards of persons using
beaches as well as estimates of persons actually swimming.
There are private facilities such as Lake Eden Beach and
Edmonton Beach, Alberta, which charge admission fees per car.
However, the sample of beaches selected provides an adequate
collection to analyze in this study.

The six beach parks from the Edmonton region are Aspen
Beach, Ma-Me-O Beach, Miquelon Lake, Rochon Sands, Thunder

Lake and Wabamun Lake Provincial Parks (Figure 2.2). Adjusted
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traffic counter records are used except at Ma-Me-O Beach
where there is no campground and where a manual count of cars
on the site is made throughout the day. Ma-Me-O Beach, Miqu-
elon Lake and Wabamun Lake, all within about fifty miles of
the Edmonton city limits, receive heavy day-use from Edmon-
tonians. Aspen Beach receives appreciable day-use from resi-.
dents of Lacombe and Red Deer, and some day-use and consider-
able weekend use from Calgarians and Edmbntonians. Rochon
Sands derives most day-use from Stettler residents, but some
weekend use from Edmontonians and Calgarians. Thunder Lake
receives day visitors mainly from Barrhead, Westlock and
Edmonton.

In the Ottawa-Hull region, two beaches within Gatineau
Park, and eight administered by the St. Lawrence Parks Com-
mission are studied (Figure 2.5). Lac Philippe and Lac La-
peche are the two beaches in Gatineau Park used mainly by
Ottawa-Hull residents. Adjusted traffic counter data are
employed at Lac Philippe; at Lac Lapeche no adjustment is
required, and direct traffic counter records are used. The
other beaches are located in the St. Lawrence Seaway Valley.
Mille Roches and Woodlands are along the Long Sault Parkway
(Figure 2.7) near Cornwall, Ontario; Brown's Bay lies 15
miles southwest of Brockville; Crysler Beach is adjacent to
Upper Canada Village and Crysler Farm Battlefield Park. These
four beaches have no campgrounds,; and their traffic counter
records can be used without adjustment. The facilities are

used mainly by residents of the Seaway Valley and tourists,
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though some Ottawa-Hull recreationists also visit them for
the day. Charlottenburgh, Glengarry, Grenville and Farran
beach parks contain campgrounds, necessitating adjustment of
their traffic counter data for use here. .The first two lie
on the St. Lawrence River east of Cornwall, and Montrealers
are beginning to visit them in increasing numbers.l. Grenville
is near Prescott and the Johnstown-Ogdensburg International
Bridge, and Farran is located close to Morrisburg.

The southern New Brunswick study region supplies eight
beaches for analysis. At Lake George, Parlee Beach and New
River Beach, a caretaker counts cars at 1 p.m. each day; at
Grand Lake, Murray Beach, Jardine Park, Oak Point and Oak Bay
unadjusted traffic counter records are employed. The locations
of these provincial parks are shown in Figure 2.9. Exact
information on the traffic counter location at the latter
five parks was not available to the author at the time of
writing. Thus the requisite day-use adjustment to the counter
records (Appendix B) could not be made. Non-adjusted vehicle
records still provide some indication éf total beach use and,
although less consistent than the other records, are used for
analysis. Some of the eight parks, Lake George and Oak Point
in particular, are used almost exclusively by local residents.
Others such as Parlee Beach, New River Beach and Oak Bay are
well~known and located on major provincial highways; they are
consequently visited by many tourists as well as inhabitants

of southern New Brunswick.

1 Pers. comm., interview with Mr. G.W. Arthurs, Public
Relations Officer, St. Lawrence Parks Commission, Morrisburg,
Ontario, October 1, 1969.
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Maximum Temperature

One hundred and thirty-one analyses were performed for
maximum temperature and attendance at the twenty-four'beaches.
This falis short of the potential total of 144 because at
some beaches, day-groupings (iv),(v)} and (vi) have fewer than
seven days with attendance data. Only ten of the analyses
have negative values of r. Forty-seven of the 131 analyses
have r positive and significant at the 5 per cent level. 1In
other words, in forty-seven cases, there is only one chance .
in twenty that beach attendance and daily maximum temperature
are not directly related.

Figure 5.1 gives histograms of r-values for the six dif-
ferent day-groupings employed. Correlation coefficients are
higher in general for the weekday groupings than for the
weekend data, with the exception of day-grouping (iv), Sundays
and Statutory Holidays outside the school vacation period.
Since the weekday analyses usually have at least thirty days
with data, and group (iv) contains only seven to nine days,
the statistical significance of the correlations shown in
Table 5.1 is no surprise. Two-thirds (thirty-two of the
forty-seven) of the r-values significant at the 5 per cent
level are for weekday analyses. Presumably many people who
are able to visit beaches on weekdays have the opportunity
of waiting for days with suitable weather. There is also an
interesting variation with geographical region (Table 5.2).
Twenty-one of thirty-nine (54 per cent) .southern New Brunswick

analyses have r significant at the 5 per cent level, compared
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TABLE 5.1

STATISTICAL SIGNIFICANCE OF CORRELATION COEFFICIENTS, BEACH
USE AND MAXIMUM TEMPERATURE, BY DAY-GROUPING

Significance level: Numbexr of Analyses in Day=-Grouping:
(1)  (ii)  (ii1) (iv) (v)  (vi)
1% 1 3 16 0 1 10
1-5 % 3 2 2 3 2 4
>5 % 20 19 6 16 14 9
Source: Computer analysis, 1970. '
Day-Groupings:
June 28-September k. 1969: Bemaindexr of the Summexr, 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
Holidays : Holidays
(iig Saturdays (vg Saturdays
(iii) Weekdays (vi) Weekdays

with only 26 and 30 per cent in the other two study regions.
A final point is that within each study region, the relation-
ship of beach use to daily maximum temperature is stronger at
some facilities than at others. Thus five of the six day-
groupings investigated at both Wabamun Lake Provincial Park
near Edmonton, and at New River Beach Provincial Park near
Saint John have r significant at the 5 per cent level. All
four day-groupings investigated at Grand Lake Provincial Park
near Fredericton, four out.of six at Jardine Park, and three
out of six at Parlee Beach, Oak Bay and Brown's Bay near
Brockville have r significant at 5 per cent. Thus twenty-seven
of the forty~seven (57 per cent) analyses with statistical
significance are found at only seven (29 per cent) oflthe
twenty-four beaches. All seven are very heavily used beaches.
There is no reason to suggest a form other than linearity

for the relationship of beach use to maximum temperature,



TABLE 5.2

STATISTICAL SIGNIFICANCE OF CORRELATION COEFFICIENTS, BEACH
USE AND MAXIMUM TEMPERATURE, BY STUDY REGION

Edmonton Ottawa~Hull Southern N.B.
1% 4 15 12
1-5 % 5 2 9
>5 % 26 40 18

Source: Computer analysis, 1970.

though it conforms much more closely to the straight line at
some beaches than at others. Thus maximum temperature is not
a. consistently reliable predictive parameter for beach use.
Only in four analyses did r exceed 0.8. At four heavily used
beaches, for half or more of the day-groupings maximum temper-
ature explains at least half of all the attendance variation,
with r2;=0.5. Thus daily maximum temperature can be a valu-
able aid in predicting use on many days during the summer.
These beaches are Wabamun Lake, Grand Lake, New River Beach
and Jardine Park.

The interaction between attendance and maximum tempera-
ture is direct and strong enough that limiting values can be
identified. The regression line frequently intercepts the
x~axis at quite low values of daily maximum temperature. At
the same time, below 65°F the data scatter follows the form
shown in Figure 5.2. Over most of its length, the sfraight
line suggested by the regression adequately reflect§ the re-
lationship, but there tends to be a tapering-off at the lower

end, as shown in the diagram. This probably results from a
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higher number than usual of hardy people using the beaches.
The maximum temperature coinciding with 10 per cent of peak
use therefore can nevér be read directly 6ff the regression
line, which is often the case with swimming. The data scat-
ter itself must be interpreted. Not all analyses allow sure-
identification of the lower limit of maximum temperature, but
with the large number of beaches studied, limits can be
clearly established. .

In the Edmonton region the lower limit of maximum témper-
ature for beach use appears to be in the 55-60°F range in the
peak period of June 28-September 1, and approximatély 55°F in
the remainder of the summer. Only a slight suggestion exists
of adaptation by beach users to somewhat cooler temperatures
in the off-season. Considering the Ottawa-Hull region, a
problem arises in that daily maxima in the 1969 school vaca-
tion period rarely fell below 65°F. The lower limit of maxi-
mum temperature is below this value, but more than this can-
not be said. From May 15 to June 27, and from September 2 to
15, however, the limit coinciding with 10 per cent of peak
use was in the 55-60°F range. Southern New Brunswick showed
a lower limit of maximum temperature near 60°F for the school
vacation period, with a very slight decrease to the high 50s

in the remainder of the summer.

Precinitati

The problems of analyzing the two precipitation variables
without recourse to statistical significance testing have been

discussed in Chapter III. 1In the absence of any other
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procedure, inspection of the slope of the regression line
provides some limited information on the beach use-precipita-
tion relationship.

The "mid-day" six-hourly precipitation total was examin-
ed at eleven of the beaches. Because of the relative infre-
quency of days with precipitation recorded in this six-hour
period, some day-groupings at certain beaches furnish insuf-
ficient information for interpretation. Consequently thé
total number of analyses made with six~hourly precipitation
totals is thirty-four. Twenty-eight (82 per cent) have an
inverse relation between six-hourly precipitation amount and
beach use. |

One hundred and ten analyses were made for total daily
precipitation and beach use at twenty-one beaches. Eighty
(73 per cent) have b negative. Of the other thirty, fifteen
are day-groupings-where the greatest total daily precipitation
is only 0.8 inches. Some of the remainder have b positive
becéuse a single day had both high attendance and heavy pre-
cipitation. This likely represents an evening downpour after
most people had already left the beach, or a situation where the
meteorological station had more precipitation than fell
either at the beach 3 few miles away or at the origin of
most of the users.

Precipitation amount therefore bears a notable inverse
relation to beach use. Nevertheless, it is impossible to set
limits in terms of precipitation amount, either within the

six-hourly mid-day period or over the whole day. The relation-
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ship is that shown by the curve function in Figure 5.3.
Several inches of precipitation would have to fall in the
day before use would decline to 10 per cent of peak level.
On the other hand, it is obvious that precipitation consis-
tently causes decreasing attendances. Probably some précip-
itation variable other than amount is actually a more critical
factor - timing, duration, and/or intensity, for exémple.
Sunshine

The two sunshine variables of 1100-1700 hours local time
sunshine hours and total hours recorded daily were both exam-
ined. Only the latter will be discussed, as it is the more
useful parameter. It is not characterized by the distribution
difficulties shown by 1100-1700 hours sunshine hours.

Forty-six analyses of total daily sunshine hours and
beach use were studied at nine beaches. These are Aspen Beach,
Ma-Me-O Beach, Wabamun Lake, Miquelon Lake and Rochon Sands
in the Edmonton region; Lac Philippe and Lac Lapeche in the
Ottawa=-Hull region; and Lake George and Grand Lake in southern
New qunswick. Onl§ one analysis has a negative value of the
linear regression coefficient (b). Sixteen of the forty-five
cases with b positive have correlation coefficients statisti-
cally significant at the 5 per cent level. The r-values for
all forty-six analyses are displayed in Table 5.3.

The 35 per cent of all analyses reaching at least 5 per
cent statistical significance is comparable to the 36 per cent
for maximum temperature. Also, eleven bf the sunshine hour

analyses at the five Edmonton region beaches have r significant



TABLE 5.3

CORRELATION COEFFICIENTS FOR BEACH USE AND TOTAL DAILY SUNSHINE
HOURS, BY DAY-GROUPING

Eacility '£hxmLglgxd4uLi21aiiisigniﬁLJULilxﬁzﬁznuéing=
(1)  (i1)  (iii)  (iv) (v) (vi)

Number of Days g 13 7.10 33-43 7-9 . 7-8 8-41
in Grouping

Edmonton Study Reaion:

Aspen Beach 412  .B550  .409%*% ,364 .833% .336%
Ma-Me~O Beach = .632% .252 .045 .568 .685 .292
Miquelon Lake .506 .414 . 282 .641 - .012
Rochon Sands .605% ,453 .092 766% 716 . 299
Wabamun Lake .51l .7?0* .556%*% ,699% _,833% . 397%
Lac Philippe .809% ,653 «423% - - -
Lac Lapeche L759% [774% ,283 .153 .598 -.035
2couthern New Brunswick Study Region:

Lake George .576 .003 <290 - - .313
Grand Lake 637% .437 200 - - .292

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*% Statistically significant at the 1 per cent level.

Day-CGroupings:
June 28-Sentember 1, 1969: inde :

(i) Sundays and Statutory (iv) Sundays and Statutory

Holidays Holidays
(ii; Saturdays (vg Saturdays
(iii) Weekdays (vi) Weekdays

at the 5 per cent level.compared with nine for the relevant
maximum temperature analyses. In fact, at three of the Edmon-
ton area facilities, Aspen Beach, Ma-Me-O Beach and Rochon
Sands, r-values for total daily sunshine hours are generally
higher than for maximum temperature. At Wabamun Lake and

Miquelon Lake r-values for these two variables are very similar.
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This is especially noticeable for day-grouping (i), Sundays
and Statutory Holidays, June 28 to September 1, when by far
the largest visitations occur. The day-grouping (i) values
for sunshine are as high as or higher than those for maximum
temperature, and two of them achieve 5 pei cent significance
while none do for maximum temperature. This trend also seems
to exist at Lac Philippe and Lac Lapeche beaches in the
Ottawa-Hull region, but not at the two southern New Brunswick
beaches investigated.

Tf conclusions can indeed be drawn from this, then total
sunshine hours are as good as or better than maximum tempera-
ture as a predictor of daily use of beaches in the Edmonton
region, and perhaps also in the Ottawa-Hull region. This is
not true of southern New Brunswick though. There is no evi-
dence to reject the straight line hypothesis for total daily
sunshine hours and beach use. However, r-values (Table 5.3)
are not high enough in general to allow sunshine totals in
themselves to be a good predictor of attendance; only in a
few analyses do sunshine hours explain more than half of all
attendance variation. Furthermore, sunshine hours do not
seem to be critical as far as the 10 per cent of peak use
threshold is concerned. A day with no sunshine at all can
still have sizeable beach attendanceé in all three study
regions. There is a hint in the Edmonton region that on week-
ends the promise of some sunshine is an important factor in
beach use but this is definitely not so during the week.

Realistic limiting criteria based on sunshine hours cannot
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therefore be set for beach use, despite the good positive

correlation between total daily sunshine hours and visitation.

Relati Humidid
Table 5.4 shows the coefficients for.the thirty-three

correlations conducted on mean daily relative humidity and

TABLE 5.4

CORRELATION COEFFICIENTS FOR BEACH USE AND MEAN DAILY RELATIVE
HUMIDITY, BY DAY~-GROUPING

Facilit c ) ffics . s
(i) (ii) (iii)  (iv) (v)  (vi)

?gmgizugingays 8-13 7-10  33-43  7-9 7-8 21-41

Edmonton Study Region:

Ma-Me-O Beach -.486 -.516 .004 =.795% -,045 =-.335

Miquelon Lake - .360 -.302 -.256 - T771% - -.081

Wabamun Lake ~.281 =.474  =.500%% -.837%% -,699 -.496%%*

Ottawa-Hull Studv Region:

Lac Philippe -.743% =-,711 -.261 - - -

Lac Lapeche -.550 =-.836%% -,162 ~.682 -.523 =-.076

S ew ~wi ion:

Lake George -.360 -.184 -.185 - = =,021

Grand Lake -.667% =-,497 -,126 - - -

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*% Statistically significant at the 1 per cent level.

Day-Groupings: '
-lune 28-September 1, 1969: Bemainder of %the Summer, 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
.., Holidays Holidays
(}}g Saturdays (vg Saturdays
(iii Weekdays

Weekdays (vi
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beach use. Only one analysis has a positive r-value, 0.004
for June é8-September 1 weekdays at Ma-Me-O Beach. Of the
thirty~two negative r-values, eight are significant at the

5 per cent level. Thus although the evidence for an inverse
relation is very strong, the correlation coefficients are not
generally high enough to explain 50 per cent of the attendance
variation. Only si£ exceed -.700. . ‘

It is evident that there is a closer association between
humidity and beach use on the weekends than during the week.
Only at Wabamun Lake do the two weekday analyses achieve stat-
istical significance., All four of the day-grouping (iv)
correlation coefficients are -.682 or greater, and it seems
that relative humidity has its greatest influence here, with
r-alues exceeding those of the peak season weekends. This
possibly indicates that high relative humidities are more
critical in the cooler months of May, June and September than
in the school vacation periscd. It may be that the greater
influence of high relative humidity reflects the lower temper-
atures experienced. Part of the apparent relative humidity
effect on beach use may be simply a temperature effect.

Limiting relative humidity criteris can clearly be set
for 10 per cent of peak use in the Edmonton region. The lim-
iting value is in the 85-95 per cent range during the June 28
to September 1 period, but falls to 75-80 per cent in the
remainder of the summer. This contrasts with southern New
Brunswick, where according to the few data plots available
relative humidity is not a limiting factor at all in beach‘use.

Unfortunately, it proved impossible to identify with certainty
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limiting criteria for the two Ottawa=-Hull beaches. There is
however a suggestion that the critical level is above 90 per
cent mean relative humidity, certainly in the off-peak part
of the summer, when the limit appears to be in the mid or
upper 90s. If this is the case, it is another instance of
the intriguing regional variations which characterize the
weather response of outdoor recreationists. |
Wind

Effects of 0900-1900 hours local time wind mileage were
investigated for all the Edmonton region beaches except Thun-
der Lake; for Lac Philippe and Lac Lapeche in the Ottawa-Hull
region; and for Lake George and Grand Lake in southern New
Brunswick. At these nine beaches, forty-six analyses of
0900-1900 hours wind mileage and attendance ére performed.
Two-thirds (thirty-one of forty-six) have negative values 6f
the linear regression coefficient (b), while thirteen of the
fifteen with b positive have values of less than 0.2 for the
correlation coefficient (r). On the other hand, twenty-five
of the thiitty-one inverse relations have r between O and -0.4.
It therefore seems safe to suggest a weak inverse relationship
between windspeed and beach use.

Although there is only a low negative correlation between
wind mileage and beach use, it appears from 1969 data that: a
value limiting attendance to 10 per cent of peak use lies be-
tween 170 and 220 miles of recorded wind. When a definite
limitation of beach use by windspeed can be identified despite

only low correlation coefficients, the relation shown in
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Figure 5.4 is suggested. There is no relation between wind
and beach attendance up to about 15 miles per hour, but beyond
this value a relatively rapid decline in attendance accompanies
increasing windspeed. Eventually a windspeed is reached where
attendance is cut to only 10 per cent of ﬁeak numbers; this
is the limiting wind criteribn for beach use, which as pre-
viously stated is between 17 and 22 m.p.h. during the day.
Comfort Indi

The Effective Temperature (ET) and Thom's Discomfort
Index (TDI) were analyzed with attendance at Miquelon Lake,
Ma-Me-O Beach and Wabamun Lake in the Edmonton region; Lac
Philippe and Lac Lapeche beaches in the Ottawa-Hull region;
and Lake George in southern New Brunswick. At all facilities
r-values are almost identical whether the atmospheric variable
be ET, TDI or maximum temperature (Table 5.5). 1In general,
however, maximum temperature has slightly higher r-values
than either comfort index, with those for TDI lowest of the
three. Since no evidence suggests other than a straight line
relationship between any of these variables and beach use,
there is little need to expand the discussion of the comfort
indices. Maximum temperature alone is equally as useful as,
or even slightly more so than, either of the comfort indices
in terms of both predicting attendance and identifying limits

to beach use.
Discussion

Weather has a strong influence on beach use. The vari-



TABLE 5.5

COMPARISON OF CORRELATION COEFFICIENTS, BEACH USE WITH COMFORT
INDICES AND MAXIMUM TEMPERATURE, BY DAY-GROUPING

Facilif for: G lation Coefficients for Day=G fhqs

(1) (ii)  (1ii)  (iv)  (v) (vi)
Edmonton Study Reoion:

Miquelon Lake ET .440 .511 .453 .483 - .037

TDI .356 .468 .487%% 483 - .023

T .441 .527 A469%% 544 - .023

Ma-Me-O BeaCh ET 0569* _¢Ol5 -0068 .569 0388 -144

TDI -491 —-205 _-099 0540 0281 0023

T .636* —-055 0055 .570 -315 1098

Wabamun Lake ET .080 . 762% .668%% ,688% ,833% .449%%*
TDI .077 .733% .689%% 660 .700 .382%
T .105 LT87%% T01%% ,704% ,774% ,450%%

awa-— ion:

Lac Philippe ET .361 . 296 .610%% - - -
TDI .266 .244 .580%%* - - -
T 0418 0578 .668** - - -

Lac Lapeche ET .316 . 090 Sl4%x 102 .176 .087
TDI .253 .103 467%% - ,099 .000 .007
T . 363 .505 .540%% ,154 .185 .048

sSouthern New Brunswick Study Region:

Lake George ET . 007 -.182 . 208 - - «475%
TDI -0035 -0216 0166 - - 5536*
T 0089 -0163 .238 - - .475*

Grand Lake ET H71%* .670% ,681%% - - . 783%
TDI .445 .644% ,660%* - - .807%
T .623% .718% ,695%% - - .781*%

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*¥% Statistically significant at the 1 per cent level.

ET =~ 3.p.m. Effective Temperature
TDI - 3 p.m. Thom's Discomfort Index

T - Maximum Temperature
» g Day=Groupings:
June 28-September 1, 1969: Remaindexr of the Summer, 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
.., Holidays Holidays
(}}; Saturdays (vg Saturdays
(iii) Weekdays (vi) Weekdays.
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ables most closely correlated with attendance are maximum
temperature, total daily sunshine hours, and the two comfort
indicesy especially ET. Relations between each of these
four variables and beach use appear to be essentially linear
in nature, and direct. Because maximum temperature is the
parameter observed most frequently at meteorological stations,
and because limiting values at 10 per cent of peak use can be
readily identified, it is considered the single most relevant
weather variable in beach use. However, correlation coeffi-
cients seldom are high enough to allow prediction of attendance.
Values of r2 vary considerably from facility to facility, and
only rarely does maximum temperature explain more than 50 per
cent of attendance variation. Maximum temperature appears to
be most important at the most popular beaches: Wabamun Lake,
Brown's Bay, New River Beach, Grand Lake and Parlee Beach in
particular. There can be no doubt that in many instances
factors other than weather play an important part in use
fluctuations of each beach. |

Precipitation and wind have definite inverse relation-
' ships with beach use. Neither appears to be linked in a
straight line relationship with attendance. There is an expon-
ential decay of attendance as precipitation amount increases,
but it seems likely that other precipitation parameters could
prove more useful than amount. Wind has little effect on
beach use until a certain critical value is passed, when at-
tendance begins to show a decline. There is some doubt about

the on-site effects of wind at different beaches because micro-
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climate factors affect windspeed very strongly. Aspect and
local topography are particularly important. An exposed
beach is likely to induce less use than a shelteied beach
nearby, other factors being equal. There is thus a case for
including wind direction as well as windspeed effects in a
study of this kind.

Although relafionships with weather are not as strong as
for swimming, some limiting criteria for beach use are never-
theless evident (Table 5.6). Swimming is one of the major
uses of beaches, but other activities are obviously factors
too. For beach use, the temperature limitation is lower
than for swimming; it also shows regional variation but to
a lesser extent than for swimming. Beach users in the Edmon-
ton region will tolerate lower maxima than those in the two
eastern Canadian regions, but only by a matter of 3 to 4°F.
Adaptation to slightly cooler conditions in the off-peak sea-
son is again apparent. Edmonton area users however offset
the lower maxima tolerated by reacting to sunshine occurrence.
Although zero daily sunshine hours is not a limiting factor to
beach use, at least in terms of the 10 per cent threshold, an
increase in hours of sunshine has a more marked effect on
Edmonton region beach attendance than in southern New Bruns-
wick. Beach use in the Ottawa-Hull region also seems to be
more strongly influenced by sunshine than in New Brunswick,
though there is less convincing evidence for this. Perhaps
this is an instance of residents of the study regions which

experience most sunshine demonstrating their greater antici-



TABLE 5.6
LIMITING WEATHER CRITERIA FOR BEACH USE

Varisblex o Study Regijion: ,
Edmonton Ottawa-Hull Southern N.B.

Daily Maximum _zA0 o) 5 _zA0 0 _2a0
Temperature 55-60°F (55°F)  ? (55-60°F) 60°F (55-59°F)

Relative _ - _ s s .
Humidity 85‘90% (75~80%) 2 (95-97%) No llm}tatlon
Daily Sunshine O hours on week- O hours; O hours;
Hours days; perhaps no No limitation
1-2 hours on limitation
weekends

Wind Mileage

Source: Computer analysis, 1970.
? = Cannot be identified.

Figures in brackets indicate values for the off-peak season
if these appear to differ substantially from those of the
June 28-September 1, 1969 period.

* Although precipitation variables are not included in the
table, it is possible that some precipitation parameter other
than those studied does indeed have a limiting effect on
beach use. .

pation of it. Edmonton region recreationists expect more
bright, sunny weather than those in southern New Brunswick
especially, and therefore seem to demand that the weather
"look" good as well as "feel" good. Finally, the limiting
value for wind mileage is the same as for swimming. -This sug-
gests that wind is not an important factor while a person is

swimming but may cause him discomfort when he is on the

beach, just as it affects the general beach user.



CHAPTER VI
MULTI-ACTIVITY PARK USE

Those natural parks which allow participation in a broad
range of outdoor pursuits are here classifiea as "multi-
activity parks". They are difficult to define in precise
terms. They are not wilderness areas, but neither are their
amenities developed to the extent that they are well;known
for one particular activity, as is the case with the beach
park. Visitors are attracted by potential for activities
such as fishing, boating, camping and nature study, and by
the general outdoor environment, rather than by the mass-
participation forms of outdoor recreation such as swimming.

A weekend camping experience for these visitors is more

- pleasurable than at the beach park, where the campground

is frequently overcrowded on summer weekends. Multi-activity
parks often lie farther from large cities and are therefore
less frequented than the more developed and heavily-used
parks close to these cities.

The multi-activity park facilities are listed in Table
6.1. Their locations are shown in Figures 2.2 2.5 and 2.9.
Table 6.1 also indicates the type of visitation data available
for analysis at each park. It should be noted that tﬁe two
data types in fact count different users. The adjusted traf-
fic counter data (Appendix B) indicate the day-use méde of
the facility; campers are excluded. The direct traffic counter
record is indicative of total visitation to the park.; It

fails to differentiate between day-users and campers, and



TABLE 6.1
MULTI-ACTIVITY PARKS

Facility Attendapnce Eacility Attendance
Datg* Data¥*
Edmonton Study Begion: Ottawa-Hull Study Region:
1 Big Knife B 1 Fitzroy A
7 Pembina River A 2 Rideau River A
8 Garner Lake A 3 Silver Lake A
9 Long Lake A 5 Carson Lake B.
10 Cross Lake B 6 Bonnechere B
7 Black Lake B
8 Bon Echo B

Southern New Brunswick Study Region:
17 Sunbury-Oromocto B
18 Lakeside A
27 Fundy National
Park: West Gate B
East Gate B

* Attendance data:

A - adjusted traffic counter record
B - direct traffic counter record

Facility numbers refer to Figures 2.2, 2.5 and 2.9, which show
the locations of each park in the three study regions.
frequently conveys a false impression of the situation on
Fridays and Sundays. Where possible, traffic counter records
adjusted as in Appendix B are used, but if these are not

available, then the direct vehicle counts are employed.l
.’a L] . N . a
Sixty-two of the seventy-six analyses of maximum temper-

1 The traffic counters at Fundy National Park's two en-
trances are a special case. Their data are included in this
chapter because Fundy fits the category of multi-activity
park better than that of beach park. The counters cannot
provide data on use of the park because the existence of two
entrances complicates matters, but they do indicate vehicle
traffic at each gateway.




113
ature and attendance show a direct relationship. Only ten
of these sixty~two achieve statistical significance at the
S5 per cent level. All of them are analysés for weekdays in
the off-peak period. Even where r is significant, its actual
value is low. 1In general there is merely a weak positive
relation between maximum temperature and attendance at multi-
activity parks.

Figure 6.1 shows histograms of r-values by day-grouping.
All the analyses undertaken for groupings of weekdays show an
increase in park use with a rise in daily maximum temperature.
This perhaps reflects that some of the people who are able to
visit these parks on weekdays have more freedom af choice
than the weekend visitors and can wait for a "good" day, in
regard to the weather. An additional feature is that more
than half of all the analyses with negative associations are
for day-grouping (ii), Satufdays in the school holiday period.
Figure 6.1 fails to show that six of these eight negative
associations for day-grouping (ii) are found in the Ottawa-
Hull study region. Other analyses for grouping (ii), and
those for (i), (iv) and (v) display the tendency for the
association to be positive. Values for weekend analyses are
even lower than for weekdays.

Users of these parks seem prepared to accept a broad
range of daily maximum temperature. Consequently it proves
difficult to identify any lower limits of maximum temperature
for multi-activity park visitation. This is especially true

of the Ottawa-Hull region, where in 1969 at least, daily
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maximum temperature during May 15 to September 15 apparently
never dropped below the value coinciding with 10 per éent of
peak use. One can only suggest that the limiting maximum
temperature for park visitation lies in the broad range from
40°F to 55°F. The analysis does not indicate whether any
regional variation occurs.

The nature of the relationship between maximum fempera-
ture and attendance at the parks is not as close as for some
other activities, notably swimming and beach use. There is
no reason to reject the straight line relationship in 85 per
cent of the cases. In the other 15 per cent, there is evi-
dence,however, for the form of a growth curve (Figure 6.2).
This is noticeable in the Ottawa-Hull study region, where
daily maxima in 1969 frequently exceeded 85°F. It may be
that the levelling-off of the curve results from a tendency
for people to choose facilifies renowned for their swimming
attraction when the weather becomes very warm, at the expense
of visiting a multiple-activity park which may include a
similar but less well-known amenity. It must be emphasized
that this curve-function is suggested only at a few facili-
ties and may result from competition with nearby beach parks
for patronage. The maximum temperature influence on multi-

activity park use isy, in fact, not particularly strong.
Precipitat]
The two variables of six-hourly mid-day amount and total

daily precipitation are analyzed respectively at seven and

ten parks. Of thirty-one separate day-grouping analyses
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conducted for six-hourly precipitation, just over half (seven-
teen) have negative linear regression coefficients. Thirty-
seven of fifty-six analyses for total daiiy precipitation
also show negative association. These figures indicate that
precipitation tendé to have a retarding effect on use of
multi-activity parks; however, .the proportion of analyses
indicating this is not as high as for most other activities.
It also seems that in the Ottawa-Hull region in particular
there is very little relationship between precipitation and
attendance at multiple-activity parks.

Sunshine

The variable bf total daily sunshine hours is analyzed
for seven parks. Table 6.2 lists these, and for each, shows
the correlation coefficient by day-grouping. Twenty~six of
the thirty-six analyses performed indicate a direct relation-
ship between total sunshine hours and attendance, but the
correlation coefficient attains 5 per cent or better signif-
icance in only six of the twenty-six cases.

One may conclude that in general there is a positive
relationship between multi-activity park attendance and sun-
shine. HOWeYer, with twenty-three of the thirty~six r-values
falling between -0.25 and +0.25, positive relationships are
far from convincing. The relatively low linear correlation
coefficients mean that prediction of attendance from sunshine
hour totals is meaningless.

Closer interpretation of Table 6.2 reveals very little

interaction between sunshine hours and attendance in the off-



TABLE 6.2

CORRELATION COEFFICIENTS FOR ATTENDANCE AT MULTI~ACTIVITY PARKS
AND TOTAL DAILY SUNSHINE HOURS, BY DAY-GROUPING

Facili ’ C elati Coeffici - ing:

. (1)  (ii)  (iii)  {iv) (v)  (vi)
T Ceruaing Y 9-13 8-10 34-43 9  7-8 19-41
Edmonton Study Region: .
Pembina River .672% .465  .086 - - .089
Ottawa-Hull Study Reaion:
Fitzroy .579% .288 .034 .147  .677  .133
Rideau River .234 -.039 -.187 .066 =-.184 -.301
Silver Lake .560 .004 -.051 ~-.188 =-.047 .074
Black Lake -.151  .055 -.322 .071  .148  .113
Southern New Brunswick Studv Region:
Sunbury-Oromocto  .578% .732% ,417%% - - .228
Lakeside .412  .683% -.116 - - .167

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*¥ Statistically significant at the 1 per cent level.

Day=Croupinas:
June 28-September 1., 1969: BRemainder of the Summer. 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
Holidays Holidays
(ii; Saturdays (vg Saturdays
(iii) Weekdays : (vi) Weekdays

peak season, and on weekdays in the June 28-September 1 period.
Peak period weekend use, however, shows a much greater associ-
ation with sunshine. Nine of the eleven r-values which exceed
+0.25 are among fourteen analyses made of June 28-September 1
weekends. Five of these nine are significant at the 5 per

cent level. There is also a tendency for weekend attendance

to correlate more closely with sunshine hour totals in the
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Edmonton and southern New Brunswick study regions than in the
Ottawa-Hull region.

Although sunshine does seem to be a factor in attrac-
tihg people to multiple-activity parks on peak-season week-
ends, it seems never to be a limiting factor. In numerous
instances large attendances on particular days coincide with
a complete absence of sunshine. Nevertheless, it is'intér-
esting that sunshine appears to have more influence than
maximum temperature on recreationists visiting the ﬁarks on

peak-season weekends. During the week the situation is

reversed.

Relative Humidit

Mean daily relative humidity is more closely correlated
with multiple-activity visitation than any of the previous
weather variables analyzed (Table 6.3). Thirty-six analyses
are performed; twenty-four show an inverse relation between
mean relative humidity and visitation. Nine of these have
r-values significant at the 5 per cent level. Seven of the
twelve positive r-values are less than +0.2. In all thirty-
six analyses, the run-test produced no evidence to reject
linearity in the relationship.

Further examination of Table 6.3 shows that the inverse
relation of visits to mean relative humidity varies greatly
from facility to facility. Thus eight of the nine significant
Cases 3re distributed among three of the parks. More striking
still is that the inverse relationship is much stronger in

New Brunswick than in either of the other two study regions.



TABLE 6.3

CORRELATION COEFFICIENTS FOR ATTENDANCE AT MULTI-ACTIVITY PARKS
AND MEAN DAILY RELATIVE HUMIDITY, BY DAY-GROUPING

Facility Correlation Coefficients for Day-Grouping:
(1) (43)  (d83)  (iv)  (v)  (vi)
Number of Days 9-13  8-10 34-43 9 7-8  19-41

in Grouping

Edmonton Study Reaion:

Pembina River -.489 -.481 -.141 - - -.091

wa-= :

Fitzroy -.476 -.772 . 107 ~.796% - ,800% .082
Rideau River ~-.037 .156 .161 ~-.687% .586 . 326%
Silver Lake -.338 -.417 .084 -.309 -.106 . 306
Black Lake - 217 -.081 .286 -.565 =-.376 .158
Southern New Brunswick Study Reaion:

Sunbury-Oromocto =-.747%% -,834%% - .385% - - -.189
Lakeside -.585% -,695% . 107 - - -.306

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*¥¥% Statistically significant at the 1 per cent level.

Day-Groupings:.

lung_zazagpigmbg;_LL_LQQQ: Remainder of the Summer, 1969:

(i) Sundays and Statutory (iv) Sundays and Statutory

Holidays Holidays

(iig Saturdays (vg_Saturdays

(iii Weekdays (vi) Weekdays
-

Indeed, if Fitzroy Provincial Park were excluded from the
Ottawa-Hull analyses, the relatiin between relative humidity
and attendance in both the Edmonton and Ottawa-Hull regions
would become quite inconclusive.

There is a tendency for high negative correlation coef-
ficients to occur in the weekend day-groupings. Weekday

groupings (iii) and (vi) show very little association with
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relative humidity. As is the case with sunshine hour rela-
tionships, weekend attendances seem considerably more influ-
enced by weather conditions than those of weekdays.

Although relative humidity seems to bear a close inverse
relation to attendance at some multi-activity parks, it is
not a limiting factor. Many instances occurred when meén
daily relative humdity was as high as 99 per cent, yét park
attendance had not fallen below 10 per cent of the peak level.
Wind

Visitors to these parks in general seem to be almost
indifferent to wind. Table 6.4 shows the correlation coef-
ficients for the thirty-six day-grouping analyses performed
at seven parks. Not one r-value attains statistical signif-
‘icance; twenty-five of thirty-six fall between -0.25 and +0.25,
and only twenty of the thirty-six have negative values. There
seems to be no systematic variation from region to region,
nor from one day-grouping to another.

Examination of the scattergrams confirms the lack of a
strong interaction between wind and attendance during the
period 0900-1900 hours. Analyses for the Ottawa-Hull region
~suggest that a mileage of at least 190 must be recorded before
attendance falls to 10 per cent of peak level. The single
Edmonton area facility investigated indicates that the high-
est mileage recorded (220) still does not result in attendance
falling below the 10 per cent level. None of the New Bruns-
wick analyses had wind mileage greater than 160 between 0900

and 1900 hours local time. From the data studied, it seems



TABLE 6.4

CORRELATION COEFFICIENTS FOR ATTENDANCE AT MULTI-ACTIVITY
PARKS AND 0900-1900 HOURS WIND MILEAGE, BY DAY -GROUPING

Facility Correlation Coefficients for Dav-Grounina:
(1)  (ii) (iii)  (iv) (v)  (vi)
Number of Days 1513 g.190 35-43 9 7-8  19-41
in Grouping )
Edmonton Study Reaion: :
Pembina River .308 .113 .041 - - .021
Ottawa-Hull Study Region:
Fitzroy -.435 177 -.039 -.362 -.149 .036
Rideau River -.026 =-.322 .040 -.616 -.311 .137
Silver Lake .141 .474 .234 -.241 .031 -.239
Black Lake -.29% .19 -.187 -.339 -.099 .109
Southern New Brunswick Siudv Reoion:
Sunbury-Oromocto .1l74 .339 -.070 - - ~.226
Lakeside -.159 .125 -,131 - - -.266
Source: Computer analysis, 1970.
Day-Groupinas:

June 28~September 1., 1969: Remainder of the Summer, 1969:

(i) Sundays and Statutory (iv) Sundays and Statutory

Holidays Holidays
g;;g Saturdays (yg Saturdays

(iii) Weekdays (vi) Weekdays

that wind is a very unimportant factor in multiple~activity

park visitation. ~
Comfort Indi

Table 6.5 compares values of the correlation coefficients
for Effective Temperature (ET) and Thom's Discomfort Index
(TDI) with those for maximum temperature at seven parks. As

usual, ET gives r-values generally higher than those for TDI.

It is quite evident that values for all three variables are



TABLE 6.5

COMPARISON OF CORRELATION COEFFICIENTS, COMFORT INDICES AND
MAXIMUM TEMPERATURE VERSUS ATTENDANCE AT MULT I-ACTIVITY PARKS,
BY DAY-GROUPING A

EFacility r for: Correlation Coefficients for Day-Crouping:
(1)  (ii)- (iii)  (div) (v) (vi)

 Edmonton Study Reaion:
Pembina River ET -.168 .031 .157 - .- -
TDI -.182 -.039 .294 - - . -

T -.051 .062 .237 - - -
TDI L0055 =.413 .513%% =_,441 -.299 .423%%
T .111 -.103 .525%% -_166 -.132 .402%
Rideau River ET .309 .390 .235 .420  .564 .007
T . 383 412 .217 .400 .443 .01l2
T -0369 -.344 0231 0103 -572 0134
. TDI .239 -.117 .204 .117 .213 .552%%*
T .266 -.105 .1l69 . 332 «349 .546%%
Southern New Brunswick Study Begion:
Sunbury-Oromocto ET . 203 404  .T14%% - - « 496 %%
TDI . 050 .334 .643%% - - 466 %%
Lakeside ET  .269 .216 .235 - - .452
T « 225 .243 .226 - - .453

Source: Computer analysis, 1970.

¥ Statistically significant at the 5 per cent level.
¥% Statistically significant at the 1 per cent level.

ET - 3 p.m. Effective Temperature
TDI - 3 p.m. Thom's Discomfort Index

T ~ Maximum Temperature
June 28-Septembexr 1, 1969: Remainder of the Summer, 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
Holidays Holidays

(iig Saturdays (v; Saturdays
(iii) Weekdays (vi) Weekdays
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very similar. The discussion of maximum temperature given
earlier can therefore be extended to the two comfort indices
without any major modifications. It is to be expected that
if neither maximum temperature, relative humidity nor wind
were to show high correlations, then the discomfort index

and effective temperature would not do so either.

DRiscussion “

Mean daily relative humidity is the weather variable
most closely related to visitation to multi-activity parks.
Visitation is found to be positively related to total daily
sunshine hours, comfort indices and maximum temperature, but
to be almost unaffected by wind. The reason for relative
humidity's strong association may be that it is itself an
index of two variables.

Weather has only a modest influence on total attendance
at multi-activity parks. Low correlations between weather
and visitation should be expected at this kind of facility.
Within the parks themselves, visitors will tend to select the
activity most suited to the current weather conditions. Data
-on participation in individual recreational activities at
these parks would be very valuable, but at present are almost
non-existent. These analyses show the need for a revision
in the data collection techniques used at these parks, if

more information on outdoor recreation behaviour is to be

derived.



CHAPTER VII
PICNICKING

Records for daily picnicking use of recreational areas
are difficult to obtain because very few sites are used solely
for picnicking. Often a picnic is only part of an outing
which includes another activity such as a pleasure drive.

The picnicking data used here are obtained, with two excep-
tionsy from the southern New Brunswick study region.

Many sites are simply roadside picnic grounds whose
functions are twaold: to provide picnic spots for highway
travellers, and to provide rest stéps. It is possible to
distinguish between those sites which are true destinations
of picnicking outings and those which are essentially highway
rest stops. The former show a marked concentration of use on
weekends, suggesting that they are indeed used for recreational
purposes. The others are used equally throughout the week,
indicating that besides acting as picnic areas and rest stops
for tourists, they are likely used as rest stops by highway
travellers on non-recreational journéys as well.

The five true picnicking parks by this criterion are
three of New Brunswick's "picnic ground parks" (Figure 2.9):
York County Centennial, Doaktown and Queenstown; Luskville,
Quebec (Figure 2.8); and South Nation, Ontario (Figure 2.5).
South Nation is an Ontario Provincial Park adjoining Highway
17 between Ottawa and Montreal. It has a small campground
but is located on land of relatively poor quality for other :

recreation, and its major day-use is therefore as a picnic
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and rest spot for highway travellers. Surprisingly, its use
i's greatest at the weekend. South Nation therefore would
appear to receive most of its day-use from persons on rec-
reafional,or at least non-business trips, even though it is
unlikely to be the actual destination of & picnicking excur-
sion. It thus forms an exception to the two categories of
picnic sites distinguished earlier. The other so-called
"picnic ground parks" of New Brunswick,l while certainly used
for picnicking, also serve as rest stops for highway trével—
lers. These are McAdam, Prince Wi;liam, Penobsquis, Pine
Grove, Upper Blackville, Eagle Rock and Pennfield, all locat-
ed on major provincial highways. Southern New Brunswick's
other "picnic ground park", Lepreau Falls, has an additional
attraction in its waterfall, which alone may draw recreation-
ijsts. It is therefore excluded from picnicking analysis.
.Because its attractions are ‘insufficient to justify placement
in either the multi-activity or special sites categories, it
is excluded from study entirely.

Steeves Mountain, Beech Hill and Port Elgin of the New
Brunswick "campground parks" provide data indicative of pic-
nicking activity. Beech Hill was operated only as a picnic
ground park in 1969. It is located on the Trans-Canada High-
way, and commands a fine vista of the Tantramar Marshes on
the New Brunswick-Nova Scotia border. This, however, is not

apparent to the motorist until he has turned off the highway

1 Classification as a "picnic ground park" is by the
New Brunswick Provincial Parks Branch, Fredericton.
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into the park. Thus Beech Hill is essentially a highway pic-
nic and rest stop. Steeves Mountain and Port Elgin, both
located next to major highways, serve important functions as
campground parks. At the same time, they are pleasant spots
for highway travellers to picnic or ;est. Their campers,how-
ever, stay Jjust one m‘.ght.2 We might therefore conclude that
the 1 p.m. car count at these parks provides satisfactory
data for picnicking analysis.

The other two parks analyzed are located in the Ottawa-
Hull region. At South Nation, adjusted traffic counter data
(Appendix B) are representative of picnickihg activity. Luék-
ville (Figure 2.8) is a picnic area within Gatineau Park near
Ottawa-Hull, but completely isolated from the remainder of
the park and reached from Quebec Highway 8 between Hull and -
Quyon by a country road which terminates at the site. An
automatic traffic counter records vehicles visiting the site.

The 1 p.m. car count is utilized where no other record
is available or where it is the count most indicative of pic-
nicking use. Obviously it is no more than an indicator of
total picnicking use. Automatic traffic counter data are used
where they are available. At McAdam and Upper Blackville, so
little use is made of the sites, at least at 1 p.m. when the
caretaker makes his sample car count, that they are not includ-
ed in this analysis. Table 7.1 shows the count techniques

employed for each of the picnicking facilities.

_2 Information from the New Brunswick Provincial Parks
Branch, Fredericton.



TABLE 7.1
RECORDS UTILIZED FOR ANALYSIS OF PICNICKING

T £ R ’ picnicki Faciliti p .
Automatic traffic Luskville o Quebec
counter York County Centennial
-Penobsquis : New Brunswick
Beech Hill :
1l p.m. car count McAdam¥ <

Prince William
Pine Grove

Upper Blackville¥*
Doaktown New Brunswick
Queenstown

Eagle Rock
Pennfield
Steeves Mountain

Port Elgin J

Adjusted traffic South Nation Ontario
counter data

Source: Survey of administrative agencies by author, 1969-70.
¥ Excluded from analysis because of very little use.

2

The relationships of maximum temperature to attendance at
thirteen picnicking facilities were investigated. There ap-
pears, by and large, to be no marked relation between daily
numbers picnicking and maximum temperature. Forty out of
fifty-nine analyses have positive values of b, but only ten
of these forty have correlation coefficients statistically
significant at the 5 per cent level. There appears to be a
slight positive relation between picnicking and daily maximum
temperature. Correlation coefficients range from -0.620 to
4+0.886 for individual analyses. Figure 7.1 shows histograms
of r-values for the different day-groupings. Only one anal-

ysis has the linear correlation coefficient exceeding 0.80,
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but there is no evidence in the run-tests that linearity
should be rejected. The relationship between picnicking
numbers and daily maximum temﬁerature is apparently not a
close one, and therefore is not useful in predicting picnic
king activity at the facilities sampled.

The true picnic ground parks, Luskville, South Nation,
York County Centennial, Doaktown and Queenstown contrast with
those which function mainly as rest and picnic stops for
highway travellers. Six of the twenty-five analyses for the
true picnic areas show statistical significance for b at the
S per cent level, a much higher proportion than for the remain-
der of the facilities analyzed. On the other hand, six of
the twenty-five have negative values of b. Three of these,
at Doaktown, Luskville and Queenstown, are for day-grouping
(i), Sundays and Statutory Holidays during the school vacation.
During the high summer period, all the true picnic parks ex-
cluding South Nation, have much lower r-values for Sundays
and Stétutory Holidays than for Saturdays. Possibly this
reflects a tendency to regard picnicking as an activity suited
more to Saturdays, when many people have only restricted
leisure time. On Sundays when the weather is good, they are
perhaps more likely to engage in activities requiring more
time, such as visiting a beach or boating.

Temperature does not appear to be a critical factor to
picnickers. Maximum temperature limits cannot meaningfully
be identified from the data analyzed. Picnickers will toler-

ate a very broad range of temperatures. Within the range of
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maxima from the upper 40s to the mid 90s covered in the 1969
summer, no lower limit to picnicking activity was identifiable.
Precipitati

For all facilities except Doaktown, attendance can be
related to total daily precipitation. While both this para-
meter and the six-hourly mid—-day total are analyzed, results
for both prove very similar. Hence only total daily precip-
" itation will be discussed. Most results (thirty-one out of
fifty-three) show b negative, or attendance declining as
precipitation increases. In many of these cases, however,
the slope of the regression line is very shallow (Figure 7.2,
line A). This is well illustrated at Prince William Provincial
Park, where all four analyses have a positive value for the .
regression coefficient (b). This results from two factors:
(a) only small amounts of precipitation fell - for instance,
the day with most precipitation in grouping (vi) had only
0.5 inches; (b) a heavy fall was experienced in one day in
the late evening after most picnicking had already occurred.

The relationship tends to be a decline with increasing
precipitation totals. Only in some of the weekend analyses
is there evidence of deviation from the straight line in
favour of a decay curve (as B in Figure 7.2). It seems likely
that there is some other more relevant precipitation parameter

applicable to picnicking use.
5 hi

Attendance at five picnicking facilities was available
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for examination with respect to hours of sunshine. Only
total daily sunshine hours were investigatea. Fifteen of the
twenty-three analyses have positive values of the linear xe-
gression coefficient, and only two of these are significant
at the 5 per cent level. There is no justification for re-
jecting the straight line relationship, but the wide range of

correlation coefficients (Table 7.2) indicates that variation
about the straight line is so large that the predictive value
of total daily sunshine hours is low indeed. 1In only one case
does 12 exceed 0.5 explaining 50 per cent of the variation
in daily attendance.

All four analyses performed for Prince William Provincial

Park show a negative correlation with total daily sunshine
hours. The negative correlation coefficient for day-grouping
(iii) is very low, but those for (i), (ii) and (vi) require
comment in view of the values at the other picnicking facili-
ties. . Firstly, Prince William is the only site of the five
whose use is not weekend-oriented. This is interpreted to‘
mean that it is largely a highway rest stop, serving tourists
and travellers during the week, and tourists and “local
recreationists (perhaps out on a pleasure drive) at the week-
end. It seems probable that local recreationists take plea-
sufe drives at weekends, and therefore are more likely to -
visit Prince William briefly if the weather is not hot. If
it is warm and sunny, they are more likely to seek a specific
destination at which to swim, to boat, or to recreate on the

beach. Thus day-groupings (i) and (ii) at Prince William



TABLE 7.2

CORRELATION COEFFICIENTS FOR PICNICKING AND TOTAL DAILY
SUNSHINE HOURS

Facility C 2! i ici av-Grouping:

. (i) (ii)  (iii) (iv) (v)  (vi)
Number of Days 10-13 - 9-10 39-43 9 8  18-39
in Grouping
Prince William -.513 -.337 -.061 - - -.316
York County
Centennial LTT6%% .681%  .004 - - .229
Queenstown -.221 . 200 .095 - - -
Luskville - -.200 .273 .037 .630 .629 -.021
South Nation .542 .339 .280 .473 .303 --.01ll
Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
**%* Statistically significant at the 1 per cent level.
June 28-September 1, 1969: Remainder of the Summer, 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
Holidays Holidays
(iig Saturdays . (v; Saturdays
(iii) Weekdays (vi) Weekdays

would be expected to show negative correlation coefficients.
Surprisingly, so does day-grouping (vi). Fewer tourists
travel in May, June and September, and large numbers of local
people are unlikely to be picnicking or pleasure driving on
weekdays. We might therefore anticipate almost no correlation
with total daily sunshine hours. But the value of r at -.316,
with eighteen days for analysis, indicates a slight tendency
for a decline in visits with a rise in sunshine hours. This

is not easy to explain.

York County Centennial, a true picnicking destination,
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shows a_highicorrelation of visits with daily sunshine
hours in peak-season”weekends._ Queenstown shows relatively
little correlation in its three analyses. Luskville attend-
ance is unrelated to sunshine hours except on of f-peak
season weekends. It seems that sunshine will not attract
visitors to Luskville in midsummer, but will do so on off-
peak weekends when visitors are perhaps less liable to
participate in such activities as swimming, boating and
peach use. South Nation shows positive relationships
with sunshine hours except for day-grouping (vi),
weekdays ‘in the off-peak season. This is perhaps the
most logical pattern of all five facilities. Used
by tourists and business travellers on weekdays, and
by tourists and those travelling between Ottawa and
Montreal on weekends, it is more likely to feceive
visits on sunny days. But on of f-peak weekdays, with
fewer tourists on the road, there is no relationship
between total daily sunshine hours and picnicking.

Tt seems therefore that the relationship between
picnicking and total daily sunshine hours véries sub~-
stantially from site to site. While some attempt has
been made to explain these variations, it is very evident
that the sunshine-picnicking relationship is not strong
or consistent enough to lead to any meaningful identifica-
tion of limiting sunshine criteria.

In conclusion, there seems to be no requirement

that a day be sunny before people will picnic at the
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facilities studied. The relationship between total
daily sunshine hours and picnicking is nebulous and
inconsistent from one facility to another. This feature
may indicate that picnicking facilities are arranged in
a quasi-hierarchy in that some are more favoured than
others under sunny conditions, although all are of course
less favoured in warm weather than facilities with more
"weather-demanding" activities.

Belative Humidity

Table 7.3 shows correlation coefficients for the
twenty-three analyses of mean daily relative humidity
and attendance at five picnicking sites. Fifteen
are negative, six of these being significant at the
5 per cent level. This suggests an inverse relation
between the humidity variable and picnicking. A more
detailed examination of Table 7.3 reveals important
differences among facilities and day-groupings.

Once again, Prince William shows up as an exceptional
case. There is a definite tendency for attendance to be
directly related to relative humidity. Furthermore,
this tendency is strongest for day-grouping (i). 1In
general, however, the weekday analyses at all five
facilities indicate very little effect of relative humidity.
The weekend situation, on the other hand, is quite
different. Relationships with mean daily relative humidity
are stronger on the weekend, except at Queenstown.

This probably represents the greater influence of weather



TABLE 7.3

o

CORRELATION COEFFICIENTS FOR PICNICKING AND MEAN DAILY RELATIVE

HUMIDITY, BY DAY-GROUPING
Facility Correlation Coefficients for Day-Groupings:

(i) (ii) (ii1)  (iv) (v)  (vi)
Number of Days _ 1 - _ -
in Grouping . 10-13 9-10 39-43 9 | 8-9 18-39
Prince William .602 .462 -.067 - - .344
York County
Centennial -.732%% -_,780%% -,023 - - -.168
Queenstown . 297 -.257 -.220 - - -
Luskville -.449 -.650% -.234 -.795% -.827% .082
South Nation -.381 -.427 -.081 -.718% .108 .197
Source: Computer analysis, 1970. l

% Statistically significant at the 5 per cent level.
*% Statistically significant at the 1 per cent level.
Day=Croupings:
June 28-September 1, 1969: Remainder of the Summer. 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
Holidays Holidays
(ii) Saturdays (v) Saturdays

(iii) Weekdays (vi) Weekdays

on lenal picnickers, who comprise a larger proportion
of weekend than weekday attendances. On weekend days
with high humidity, the recreationist's inclination

to swim or participate in other activities decreases,
and he will look more favourébly'on picnicking, a
pursuit less demanding of weather. Another point to
note is that at Luskville and Queenstown, r-values are
positive for day-grouping (i) but negative for grouping
(ii). We might speculate that picnicking is a more

favoured activity on Saturday than on Sunday; On Saturday
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many people do not have enough time for a trip of

several hours to a beach or lake and may prefer a short
drive and picnic instead. On Sunday they may prefer

the trip to the beach or lake, but high relative

humidity may deter them and cause them to opt for a
picnic instead. However, such a tendency does not appear
at South Nation or York County Centennial.

Mean daily relative humidity is not a limiting
factor in picnicking. Even 99 per cent mean relative
humidity does not always result in attendances dropping
below 10 per cent of peak level. The association between
relative humidity and picnicking activity seems to
vary substantially from facility to facility and among
day-groupings. This suggests that other factors in the
decision to picnic may often outweigh the weather
conditions. It is not possible to comment on regional
disparities, with so few facilities being investigated.
Relative humidity has a higher proportion of statistically
significant correlation coefficients than maximum
temperature, but as was the case with temperature, the
relation between relative humidity and picnicking appears
inconsistent. Thus the humidity variable is not valuable
as an attendance predictor, nor is it able to indicate
any limitations on picnicking activity.

Wind
Five picnicking facilities, Luskville, South Nation,

Prince William, York County Centennial and Queenstown are
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available for windspeed analysis. Results are very
inconclusive. Half (eleven) of the twenty-three analyses
have negative values for the regression coefficient.

The largest negative correlation coefficient has a value
of -0.644, while the largest positive value is 0.306.
Only two analyses achieve statistical significance at
the 5 per cent level, one with a positive relationship,
the other negative. Over the ranges of wind mileages
covered, wind seems unimportant to picnickers. Twelve
of the twenty-three correlation coefficients are between
-0.2 and 0.2. There is no evidence to suggest other
than a straight line relationship. Most of the analyses
¢over data up to 150 miles of wind recorded between 0900
and 1900 hours local time, or approximately a 15 m.p.h.
average wind. There is evidence in one or two of the
analyses that somewhere beyond this figure, wind-
speed does become a factor in picnicking, but with the
information available here, it is impossible to identify
this value,
Comfort Indices

Comfort indices show very similar relationships
with attendance to those of maximum temperature. Luskville,
South Nation, Prince William, York County Centennial and
Queenstown are the five parks to which the two indices
can be usefully applied. Neither comfort index yields
r-values as high as those achieved with daily maximum

temperature, so that once again there is little point
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in considering these indices further. Thom's Discomfort
similar levels of correlation with attendance, so that
ET's inclusion of windspeed seems of no advantage.
As with the analysis of wind itself, the coﬁfoit index
analysis also shows that windspeed is a relatively
insignificant factor in picnicking, at least over the )
range of windspeeds encountered at Ottawa and Fredericton
in the'summer of 1969.
Di .

Picnicking is less susceptible to weather than many
other forms of outdoor recreation. The study finds that
relative humidity and maximum temperature influence picnick--
ing only slightly. Many picknickers will tolerate a
very broad range o temperatures, even with daily maxima
dropping to the upper 40s. Although precipitation amount
has a deterrent effect on picnicking, its influence is
less strong than for many other recreational activities,
Many picnic ground parks have shelters for protectioh.
from rainy weather. Sunshine hours and the two comfort
indices explain less of the variation in attendance at
picnicking facilities than does maximum temperature.

Wind displays only a weak inverse relationship with
picnicking use. These observations imply then, that
weather conditions alone are unlikely to prove useful in
predicting the use made of picnic areas, and also that

meaningful limiting weather criteria for picnicking
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activity are unidentifiable. )

Many of the explanations suggested for the use
patterns of the picnicking facilities have their roots
in factors other than weather. When there is only a
slight weather influence on 3 recreational activity,
it appears that factors such as the characteristics of
the activity and the precise location of the facility
can exert é“stronger influence on day-to-day attendance
variations than the weather. The lack of predictability
from weather indicates the importance of these other
factors in the human decision process. The approach
of investigating data from many recreation areas is
beneficial in that the general relation between weather
and picnicking numbers could never be gleaned from-
study of a single facility. Only examination of data
from many facilities can yiéld information on relatively
weak weather influences such as those characteristic

of picnicking.



CHAPTER VIII
RECREATIONAL BOATING

Boating is an increaéingly popular outdoor recreation
activity in which participation is growing rapidly.
Unfortunately data on the daily use of individual water
bodies for boating are very sparse. For instance,

Dowell (1970) had difficulty in finding data suitable
for a study of weather effects on recreational boating
on an Arkansas reservoir. He eventually devised his
own method of counting boat launchings. His procedure
is beyond the intent'of‘this project, which relies
entirely on attendance records collected by agencies
administering recreation facilities.

The only existing records suitable for our purposes
within the three study regions are those of'the number
of boats passing through locks on the Rideau Waterway, which
links Ottawa and Kingston, Ontario (Figure 2.5). This
information is systematically collected by the Rideau
Canal Office of the Department of Transport. Problems
arising from the use of the lockage data are discussed
late:r.l One basic factor favouring the data is that
all boats on the Waterway are used for recreational purposes
only.

Unsuccessful attempts were made to solicit further
information on pleasure boating, especially in the Edmonton

and southern New Brunswick study regions. It transpired

1 One "lOCkageﬂ equals one boat passing through a lock
station in either direction.
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that yacht clubs, power boat clubs and mérinas do not
in general keep records of the day-to-day use made of
their facilities.2 Also there are no counts of boats
launched on water bodies within provincial and national
parks. One may make the assumption that total visits
to a facility where boating is a very important activity
are indicative of boating use, but even this premise
proves unproductive. Only at Wizard Lake Park in Alberta
is the assumption justified, and despite an admission
charge levied by the administering county of Leduc, no
daily records of park entry are available.3 Pleasure
boating, then, is an activity for which more use data
would be highly beneficial to those responsible for
meeting outdoor recreation demands.

Even the Rideau Waterway lockage records fail to
supply the most desirable data, since there are two
groups of users who are counted in the lockages. These
are cruising boaters and day-users. The cruising boaters
travel on the system for periods lasting from a few days
to perhaps two weeks; day-users own small boats and

sail them on the Waterway for a few hours at a: time.

2 Pers. comm., Mr. R.G. Lister, Secretary, Royal
Kennebecasis Yacht Club, Millidgeville, Saint John, N.B.,
January 6, 1970; Mr. J.R. Radforth, Secretary, Fredericton
Boat Club, Fredericton, N.B., February 1, 1970.

3 Pers. comm., interview with Mr. K. Pinkowski,
County of Leduc, Leduc, Alberta, April 29, 1970.
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Difficulty arises therefore in separating one group from
the other, and especially in obtaining adequate data on
day-users, many of whom may never pass through a lock.
Even the sample of the Rideau Waterway user survey
concentrates heavily on the cruising boater (Johnston,
1969, p. 50). The lockage statistics however do
differentiate between Canadian and non-Canadian boat
registrations. Most non-Canadian registrations are
of United States origin. It may be assumed that non-
Canadian boats will most often be cruising the system,
while Canadian boats will include a much higher proportion
of day-users. Thus the objective of assessing weather
effects on both the day-user and the cruiser can at
least partially be met by studying Canadian and non-
Canadian craft separately.

There are a great many lock~stations on the
Waterway, and a study of the records of all of them
would be very time-consuming. The six lock-stations at
Ottawa, Smiths Falls Detached, Newboro, Chaffeys, Jones
Falls and Kingston Mills (Figure 2.5) were therefore
selected for review. Eighty-six per cent of all lockages
at these six stations between May 15 and September 15, 1969
were concentrated in the peak season of June 28-September

1 inclusive.4 Discussion can thus validly be concentrated

4 This figure of 86 per cent indicates that boating use
of the Rideau Canal is strongly dictated by the traditional
July and August summer vacation period. This trend in boat-
ing 1is even more marked than for many other activities;
comparable figures are 63 per cent for vehicle entries to
E;k.Islgnd National Park near Edmonton, and 70 per cent for
visitation to Wabamun Lake Provincial Park.
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on the peak period. Records from these six lock-stations
are representative of the varied levels and types of
daily traffic on the Canal. Ottawa and Kingston Mills
Locks are the two ends of the system. Smiths Falls
Detached Lock lies above the Smiths Falls Basin, where
there is a large mooring in the only sizeable town along
the Waterway between Ottawa and Kingston. Boats moving
between Smiths Falls and the Rideau Lakes must be worked
through this lock. The éingle locks at Newboro and
Chaffeys are the only ones that must be traversed between
three large lakes on the scenic Ri&eau Lakes section
of the Waterway, and are the busiest in the entire system.
They are traversed by many more day-users .than other
locks along the Waterway. The staircase of locks at Jones
Falls very likely represents the upstream travel limit of
day-users starting their voyage at Kingston. Since there
is a difference in level of 58 feet, 6 inches, between
Whitefish Lake below Jones Falls and Sand Lake above,
the staircase requires considerable locking time and
seems more likely to be used in the main by those
cruising the system or at least undertaking a weekend's
boating. Examination of lockage records reveals that the
Ottawa Locks staircase by which the Canal descends to
the Ottawa River is very little used, and that Kingston
Mills Locks at the southern end of the Waterway receive
seven times as much use. Cruises made by boats launched

outside the Rideau system begin largely at the Kingston
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end, and apparently most do not penetrate beyond the
Rideau Lakes. It also appears that very few cruises
traverse the entire system from one end to the other.
Much of the - day-use seems to take place on the Rideau
Lakes, judging from the records of lock-stations in this
sector of the Waterway.

Another important factor in the Waterway use pattern
is the degree to which use of each lock is concentrated
on weekends.5 The concentration of use at weekends ig
strongest at Ottawa Locks, followed by Newboro, Chaffeys,
Kingston Mills and Smiths Falls Detached in that order.
Only at Jones Falls are total lockages not concentrated
on weekends. The subdivision of traffic into Canadian
'and non-Canadian boats reveals further information.

Only at Kingston Mills are lockages of non-Canadian boats
concentrated on weekends (index of concentration 1.80

in 1969), though at Ottawa, non-Canadian lockages are

almost equally prevalent on all days (index of concentration

1.92). At the other four lock-stations, comparable index

S One might expect locks which have significant day~
use to show a greater concentration of lockages on the week-
end than those traversed mainly by cruising boaters.
"Concentrated on weekends" refers to a higher number of
boats being locked on a weekend day (i.e. a Saturday, Sunday
or Statutory Holiday) than on 3 weekday. There were sixty-
six days in the June 28-September 1 period, 1969, and
forty-three of these were weekdays. If boating were just
as prevalent on weekdays, we would expect 43/23 or 1.87
times as many lockages to be made on the forty-three
weekdays combined as on the twenty-three weekend days
combined. Dividing weekday lockages by weekend lockages
thus will give an "index of concentration". Values greater
than 1.87 show a concentration on weekdays, values lower
than 1.87 on weekends.
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valdes range from 2.38 at Jones Falls to 3.65 at Smiths
Falls. We might construe this as indicating that many
of the American boats are cruising the syétem and tending
to pass through Kingston Mills or Ottawa on weekends;
and the central portions of the Waterway on weekdays.
Canadian boaters use the Canal much more extensively on
weekends. The index of concentration for lockages of
Canadian boats is as low as 1.1l at Ndwboro, and even
at Jones Falls is only 1l.61. Thus Canadians are more
likely to be day-users than Americans. Lockage records
also show that this group makes far more use of the scenic
Rideau Lakes section than of the remainder of the system.

Because of the amount of information about the use
pattern of the Rideau Canal which is available through
detailed study of the lockage records, it is possible to
be definitive about the behaviour of boaters not merely
in relation to weather. This is not true of most of the
other activities analyzed in this project, where it is
possible only to speculate on the way that user behaviour
often counters the weather-attendance relationship. This
better user information is offset somewhat by the scarcity
of weather data in close proximity to the Rideau Lakes
lock-stations. Figure 2.5 shows the meteorologicai
stations whose observations are used in the analysis.

Data on weather elements other than temperature are sparse.
Maximum temperatures can be analyzed for all six lock~

stations. Smiths Falls is cloée enough to Ottawa to be
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studied with respect to Ottawa preciéitation, sunshine
hours, comfort indices, wind, and relative humidity.
Ottawa and Smiths Falls Detached lockages are the only
ones analyzed with regard to precipitation, due to
difficulty in obtaining precipitation records over the
remainder of the system. At the four southernmost
lock-stations, lockages are studied with wind records
from Main Duck Island, 15 miles southsouthwest of
Kingston.

Maximum Temperature

Maximum temperature is not a useful predictive
variable with respect to the total boats worked through
each lock-station. Thirty-three analyses were made of
total lockages against daily maximum temperature.6 Only
one, for off;beak weekdays at Chaffeys Lock, achieves
S5 per cent statistical significance for the linear
regression coefficient (b). Seven have negative values
of b. Nineteen of the correlation coefficients (r) fall
between =0.20 and +0.é5. A weak positive relation
between maximum temperature and total lockages is
suggested. There is no evidence to support a non-linear
function for the relationship. The large variation about
the regression line makes it worthless for predictihg

tatal lockages. It is also very difficult to identify

6 So few boats are locked through the Ottawa staircase
in the off-peak period that the threa analyses for this
period were not worth performing.



145
limiting values for maximum temperaturé, because'ldck-
ages recorded are rarely fewer than 10 per cent of the
peak number, especially in the June 28-September 1 period.
However, there is a suggestion from the off-season data
that the limiting value is in the low 50s °F.

Weekday analyses for the school vacation period at _
all six lock-stations show weak positive relationships
between total lockages and maximum temperature. Weekends
display more variation; correlation is still low, but-
positive r-values on Sundays and Statutory Holidays,
and also on Saturdays are highest at Newboro and Chaffeys
Locks. Use of these two locks is the heaviest on the
Waterway and, apart from the little-used Ottawa Locks,
the most concentrated at weekends. Even here, none of
the analyses is statistically significant. 1In the
off-season period r-values in general are higher,
particularly on Sundays and Statutory Holidays (r = .644
at Kingston Mills, .581 at Newboro, .563 at Chaffeys).
This may reflect the higher proportion of Canadian users,
and day-users especially. But as mentioned previously,
the only analysis statistically significant at the
S per cent level is for off-season weekdays at Chaffeys
Lock. .

Table 8.1 shows r-values for all the analyses of
the two categories of Canadian and non-Canadian boats.
Five correlation coefficients among the thirty-three

analyses of Canadian lockages are both positive and
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significant at the 5 per cent level, compared with only
one of twenty-four for non-Canadian boats. Of the
thirty-three Canadian analyses, twenty-nine show a
positive value of b and only four negative; comparable fig-
ures for the twenty-seven non-Canadian analyses are
eighteen and nine respectively. Canadian boaters on
the Rideau Waterway thus tend to be more strongly
influenced by maximum temperature than their American
counterparts. This is particularly true of boaters work-
ing through Newboro and Chaffeys Locks, where the incidence
of day-users rather than cruisers is highest.

The nature of the relationship remains somewhat
nebulous. As demonstrated in Table 8.1, correlation
coefficients are not high enough to allow linear
regressions to be used as predictive functions. Also
the range.of r-values is such that it seems that the
traditional use patterns on the Rideau system are strong
enough in seme instances to obscure the maximum temperature
influence. What evidence there is suggests only that
a lower limit of maximum temperature at 10 per cent of
the peak use is critical to boating,; and that this
maximum temperature is about 50-55°F. Above this threshold
there tends to be only a very weak positive correlation
between maximum temperature and lockages of American boats,
and a somewhat stronger but only moderate positive correla-

tion for Canadian lockages.
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P ipitati

The range of analyses made on precipitation is
very limited. There is little value to be gained in
giving the results in any detail.. It does seem however
that weekend lockages at Smiths Falls Detached Lock,
which likely include a proportion of day-users, are
inversely related to precipitation amount. Lockages
at Ottawa and weekday lockages at Smiths Falls seem
unrelated to precipitation. There is at least an
indication that precipitation affects the two major
Waterway user-groups in different ways. Precipitation
deters the day-user, but fails to affect the cruiser,
who often has a schedule of sorts to follow. This is not
surprising at first glance, but on the other hand a
number of cruisers might be expected to tie up on wet
days in Smiths Falls and Ottawa, with their occupants
availing themselves of the opportunities offered by
these cities. Thus we might expect at least a slight
inverse relation between precipitation and lockages of
cruising béats too, but this does not seem to be the
case. Details of the precipitation other than the actual
amount received may or may not be more relevant to boating.
Sunshine

Little association was found between passages through
Smiths Falls and Ottawa Locks and total daily sunshine hours,
regardless of day-grouping or nationality of craft

registration. Unfortunately, no correlations could be
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performed for Newboro and Chaffeys Locks, whare day-use,
and particularly use on the weekend are high. Because
of a lack of sunshine records, sunshine analyses are
confined to two lock-stations where cruising is likely
to account for most lockages. It is therefore justifiable
to say only that sunshine appears to have virtually no
effect on boat cruising on the Rideau Waterway. Its
effect on day-users could not be examined.
Relati Humidit

The influence of relative humidity on lockages could
be studied only at Smiths Falls Detached and Ottawa Locks.
The results are very inconclusive. Eight of twelve analyses
have negative but non-significant values of b; but one
of the four with b positive has r statistically significant
at the 5 per cent level. The correlation coefficients
are low, and examination of the scattergrams vields no
further information. Mean daily relative humidity seems
to have negligible effect on lockages, at least at Smiths
Falls and Ottawa. 4
Wind

There are reservations about use of Main Duck Island
wind records for correlation with boats locked through the
four southernmost stations studied on the Canal. Main
Duck Island is a very exposed observing post in Lake Ontario
15 miles southsouthwest of KingstonQ However, it was
felt that windspeed might be an mportant factor in pléasure

boating, and Main Duck Island observations were the closest
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that could be obtained in 1969 to the southern portion
of the Rideau system. Hence they were used.

The wind mileage for 0900-1900 hours local time is
inversely related to boat lockages, only very slightly at
Ottawa and Smiths Falls Detached Locks, and more strongly
at the other four stations (Table 8.2). Thirty out of
thirty-three analyses for Canadian boats have negative
values of the correlation coefficient (r), five of them
achieving 5 per cent statistical significance for r.
Comparable figures for non-Canadian boats are twenty-one
out of twenty-seven, with only one achieving 5 per cent
statistical significance. No marked patterns appear in
the differences between Canadian and non-Canadian boaters'
responses to wind, however. At Newboro and Chaffeys,
Canadian boaters are slightly more responsive to increasing
wind than Americans, though not significantly so, but
the same is true of Jones Falls, where we would not
expect to find many day-users.

Wind seems to be equal'as a predictive variable to
daily maximum temperature, but its value must not be
overstated. There certainly is a decline in lockages as
recorded wind mileage increases, but on the other hand
the critical value at 10 per cent of peak use seems
higher than the maximum mileage studied here and thus
cannot be identified. It is certainly in excess of
180 miles of wind recorded from 0900-1900 hours, or

an average speed of 18 m.p.h. The effect of increasing
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wind mileage on lockages is most marked at the lock-
stations receiving higher proportions of day-use, but is
also recognizable at Jones Falls. Canadian boaters are
only slightly more affected by increasing wind than non-
Canadians. Although differences between the two groups do
show up, they are not as marked as with maximum temperature.
Comfort Indice:

The 3 p.m. Effective Temperature (ET) and Thom's
Discomfort Index were examined at Ottawa and Smiths Falls
Detached Locks only. They are correlated a little more
closely with lockages than is maximum temperature.

However, no more of the analyses achieve statistical
significance, and thus the effort involved in calculating
them does not produce commensurate improvement in
prediction. Apart from daily méximum temperature, windspeed
is the other important weather factor in boating use.

Hence we might expect ET fo be a slightly better predictor
than maximum temperature alone. However, relationships
between the comfort indices and lockages appear to be

not dis-similar to those for maximum temperature. They are
not strongly defined and there seems to be no reason to
assume any non-linear form to the function.

Di .

Boating activity on the Rideau Waterway shows some
weather-related fluctuations but in general is not strongly
influenced by atmospheric conditions. The July and August

peak-season for boating seems to be one of the prime factors
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in the use pattern.

Two groups of Waterway users, Canadians and non-
Canadians, demonstrate differing degrees of weather
influence on their activity. This is due to the length
of their trips and not to any basic differences in their
weather tolerance. The Canadian boater is more likely
to be a day-user, and this feature results in his greater
responsiveness to weather conditions. However, even he
is not influenced to a significant degree by them. The
probability of his taking a sail is enhanced by high
daily maximum temperatures and by low windspeeds, in
that order, and is reduced by the occurrence of precipita-
tion. He seems to be affected very little by relative
humidity. The data analyzed do not highlight the influence
of sunshine. Weather in itself is not a large enough
factor in the complete use pattern to allow any valuable
prediction of the number of lockages of day-use boats at
a given lock-station on a particular day. This is truer
still of cruising boats. Because most American users are
cruising the Canal for several days at least, usually on
a schedule which has in part been pre-planned, they do
not react as responsively to a weather situation as‘the
Canadian day-user who is not normally pre-committed to the
trip. There is nevertheless some effect of maximum
temperature and windspeed on lockages of American boats.
Precipitation seems to have negligible effect. That

American lockages do reflect a response to weather may
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indicate”either of two possibilities. First, at least some
of the Ameriqan}boats_afe being sailed by day-users; or
secondly, some cruising boaters have a fléxible enough
schedule that they can tie up for a while if the weather
is bad or travel further if it is good.

A lack of suitable data elsewhere means that findings
for the Rideau Waterway cannot be compared with boating
facilities in the other two study regions. The actual
influence of weather on boating on the Rideau Canal is
seen to be weak. Only one tentative limiting weather
criterion can be proposed. This is a value of 50-55°F
for daily maximum temperature, below which aEtivity at
lock-stations seems to fall to negligible levels. On
the other hand, during the peak boating season in 1969,
daily maxima as low as 55°F ‘were not experienced.

This analysis has shown atmospheric conditions to
exert only a modest influence on boating. Much of the
fluctuation in daily lockages must be attributed to
factors other than weather. Not least of these is the
custom of many boaters to use the Rideau only during the
peak season of July and August, regardless of weather.

On many days with apparently "good boating weather" in
June and early September, there is virtually no acfivity
at the lock-stafions on the Waterway.

In conclusion, this study has revealed problems in
the existing records of boating use. Within the three

study regions, only one water body was found to have
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daily records suitable for our purposes. Even in the
case of the Rideau system, the assumption had to be made
that lockages are indicative of pleasure boating use.
Boating is a rapidly expanding pasfime and a use of water
which demands an extensive surface area. It will therefore
require careful management if deterioration of available
water resources is not to occur. A concerted effort
should be made to keep and standardize records of boating
volume at facilities across the country. Otherwise the
current lack of basic information on the activity will
continue to be an obstacle in the paths of outdoor

recreation planners.



CHAPTER IX
DRIVING FOR PLEASURE

Pleasure driving is an almost univeral activity. A Qrive
is part of nearly all trips undertaken for outdoor recreation.
Even when the drive itself is the primary purpose of the trip,
brief stops may be made at picnic sites and other points.

It is difficult therefore to isolate the pleasure drive from
the other pursuits which frequently accompany it within the
framework of a single recreational outing. If pleasure
driving is to be isolated, then it must be defined as a drive
taken with no other activity in mind. Even then, meaningful
data representing participation in this activity alone are
difficult to collect or assess. Vehicle counter records are
incapable of measuring pleasure driving except in the rare
instances where the road on which the counter is located is
used largely for this one activity. In order to provide more
reliable records for this activity, only costly traffic sur-
veys would seem to meet the need. To date, very few of these
have been conducted anywhere.

Pleasure driving is an important pursuit deserving of
participation analysis, the more so since it is identified by
the Recreational Sector of ARDA (Canada, Dept. For. and Rural
Devt., 1967, p. 6) as a significant activity in itself.

In view of the difficulties of data collection and assessment,
however, one must be prepared to make assumptions in order to
obtain any pertinent data for analysis. This is the approach

adopted here.
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One facility where data can be usefully assessed is
Gatineau Park in the Ottawa-Hull study region. Figure 2.8
shows this large park, which lies only a few miles from the
federal capital. Access %o its major nodes of recreational
activity is gained by roads distinct from the Gatineau Parkway
jtself. This is a road designed specifically for pleasure
driving purposes and for viewing of the scenery of parts of
the Canadian Shield (National Capital Commission, 1967).
Commercial traffic is banned from the Parkway. Consequéntly,
tﬁe assumption is made that vehicles recorded by the traffic
counter on the Parkway are mainly engaged in pleasure driving
through the park.

A second facility in the same study région, Long Sault
Parkway, 10 miles west of Cornwall, Ontario, connects a series
of St. Lawrence parks located on islands which have resulted
from the flooding of the Seaway. This parkway carries no com-
mercial traffict However, the traffic counters at both East
and Wést Gates record total summer recreational traffic. The
assumption previously made for Gatineau Park is similarly made
here: that the traffic counter data can be considered as rer~-
presentative of pleasure driving activity.

The third facility considered in this analysis is Elk
Island National Park near Edmonton (Figure 2.3). This is a
Avery difficult park to classify. It contains a swimming
beach, but visitors are no less attracted by such amenities
as the golf course, picnicking, nature hikes, the buffalo pad-

dock, and the campground. The park might therefore have been
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classified as a "multi-activity" park. It is not far enough
from Edmonton however to avoid heavy use, and thus does not
fit into this category as defined earlier (Chapter VI).
Because it caters to a3 diversity of the popularloutdoor ac-
tivities, it does not fall into the "special sites"™ category
either. The visitation pattern is unusual in that the heavi-
est use occurs at weekends outside the school vacation period.
This is a basic difference from the use patterns of swimming
sitesy, beach parks and other more specialized outdoor recrea-
tion facilities. Consequently, the_relatively short drive
from Edmonton for many users appears to be an important as-
pect of use of the park; such users do not generally expect
to participate in the traditional summer activities during
this off-peak period. Users entering through the South Gate
must anticipate a half-hour drive through the park on a nar-
row, winding road before arriving at the recreational centre
of the park. A strong similarity is therefore shown between
this drive and the drive along the Gatineau Parkway. The
drive through the park therefore seems to be an integral part
of the visit to Elk Island. In addition, a proportion of
visits made to Elk Island Park will qualify as pleasure drives
in themselves. For these reasons, traffic counter data at
Elk .Island National Park are assumed to be represenfative of
pleasure driving participation. Records from the South En-
trance, the most frequently used of the three park entrances
and the one which is accessible directly from the Yellowhead

Highway, are thus chosen for the analysis.
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These data on pleasure driving are few, and depend on
" the assumptions outlined above. They nevertheless represent
the only information now available. There is a dearth of
records on pleasure driving. Without the collection of a
much larger volume of reliable data in the future, our lack
of information on participation in this activity will con-

tinue.

Maximum Temperature

Table 9.1 shows linear correlation coefficients for the
twenty-four maximum temperature analyses performed. Twenty-
two of these are positive, seven being significant at the 5
per cent level. The obvious feature of Table 9.1 is the
significance of the analyses for Elk Island National Park.

At the other facilities, the only two analyses reaching 5

per cent significance are for Long Sault Parkway on weekdays
in the school vacation period; In general there would appear
t§ be a slight positive association between maximum tempera-
ture and pleasure driving. There is some evidence from the
run-test and from the computer plots that linearity is not
applicable, despite the relatively high linear correlations
found in several of the analyses.

At Elk Island Park a very unusual situation prevails,
in contrast to the weak positive correlations of the other
facilities. The Elk Island scattergram for day-grouping (i)
is shown in Figure 9.l. The other five day-groupings all
have r significant at the 5 per cent level or higher, but in

spite of this, there is a strong suggestion that the analyses
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For day-groupings (ii), (iii) and (vi) .
curve trends are shown. Regression lines
for these analyses are also plotted.
Regression lines are very good fits for
day-groupings (iv) and (v). :
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TABLE 9.1

CORRELATION COEFFICIENTS FOR PLEASURE DRIVING AND MAXIMUM
TEMPERATURE, BY DAY~GROUPING

Facility ati icd ay=Grouni

(i) (i1) (iii) (iv) (v) (vi)
Number of Days 13 10 41-43  8-9 7-8 40

in Grouping

Elk Island Park,
South Gate,
Vehicle Entries o274 .BATH%X  5H2%% 835 %% .805% ,338%

Gatineau Parkway .221 .049 .104 .681 -.170.  .229
Long Sault Pkway.,

West Gate 535 .003 «346% 405 .170 .233
Long Sault Pkway., - B

East Gate -.122 .048 « 343 % .l44 .043 «289

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*% Statistically significant at the 1 per cent level.

Day-Groupings:

June 28-September 1., 1969:  Remainder of the Summer, 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory

Holidays . Holidays
(ii) saturdays (v) Saturdays
(iii) Weekdays - (vi) Weekdays

for day-groupings (ii) and (iii) deviate from the straight
line (Figure 9.2). The situation in day-grouping (i) is iden-
tical with that occurring at two other fadilitiesin the city

of Edmonton, Storyland Valley Zoo and Riverside Golf Course.
In the peak season, these two facilities are less likely to

be visited when temperatures exceed 75°F than in the off:péak
period. Elk Island National Park is actually visited:more on
off-peak weekends than during the June 28-September 1 period.
These factors strongly suggest tﬁat Edmontonians tend to re-

gard this park as a pleasant destination for a drive, but one
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which may be bypassed on very hot days, especially during the
school vacation. They may be prepared; particularly on mid-
summer Sundays,'to‘go farther afield to parks more renowned
for the swimming capability of their beaches.

Temperature limitations on pleasure driving do not appear
~to be too stringent. With so few facilities analyzed, very
little can be said about regional variations. It appears
from Elk Island scattergrams, however, that in the school
vacation period, the maximum temperature coinciding with 10
per cent of peak pleasure driving is about 55°F. 1In the
Ottawa~Hull region in June 28-Septembe£ l, 1969, maximum tem-
peratures did not fall below 60°F, and use of Gatineau and
Long Sault Parkways did not fall beiow 10 per cent of peak
values. During the off-peak period, the limiting maximum
temperature for 10 per cént use of Gatineau énd Long Sault
Parkways appears to be near 50°F.. At Elk Island Park, the
pleasure driving limit in the off-season is lower than 50°F
and probably in the mid-40s. It seems also that the "optimum"
maximum temperature for pleasure drives to Elk Island is in
the mid-70s, and that if conditions are warmer than this,

visitation shows a levelling-off or even a decline.

Precipitati

Six~hourly precipitation records were studied for only
Elk Island and Gatineau Parkway, while total daily precipita-
tion data are available for all facilities. Long Sault Park-
way is within 20 miles of the Cornwall meteorological station,

which records both temperatures and daiiy précipitation totals.
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Weather data from Edmonton and Ottawa respectively are corre-
lated with the Elk Island and Gatineau Parkway records.

| Eight analyses made for six-hourly precipitation amount’
have five negative values of b and three positive. 1In fifteen
of the twenty-three analyses for total daily precipitation, b
is positive. Although two~thirds of all analyses therefore
suggest a direct relation between daily amount and pleasure
driving participation, one should be wary of accepting this
as an established relationship. Instead, one should simply
maintain that precipitation amount appears to be relatively‘
unimportant to pleasure driving activit&. On the basis of
the ' few data presented here, high daily prec1p1tatlon seems
to be capable of driving outdoor recreationists away from
the beaches and other types of facility into their cars for
a pleasure drive. 1In this respect this activity is one of
the very few in which precipitation may not be an inhibiting
factor.

Total daily sunshine hours were analyzed with Elk Island
and Gatineau Parkway records. The 1100-1700 hours of sunshine_
are studied for Elk Island but compare unfavourably as a pre-
dictive variable with the daily total, to which this discus~
sion will therefore be confined.

At Gatineau Parkway, the daily vehicle count is almost
unrelated to Sunshine, with the exception of day-grouping (i),
Sundays and Statutory Holidays in the peak period (Table 9.2).

Here r = -.554 and thls value is statlstlcally 51gn1f1cant at
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the 5 per cent level. It seems that sunshine on midsummer
Sunday$ results in a decision to do something other than
~drive the Parkway. This effect is strikingly similar to that
of high maximum temperature for Sunday and Statutory Holiday
attendance at Elk Island Park from June 28 to September 1.

Total daily sunshine is significantly associated with
attendance at Elk Island for all six day-groupings. The
computer plots show strong adherence to the straight line
relation of vehicle entries to total daily sunshine hours.
Despite the close association, sunshine‘is not a limitation
on pleasure driving, since a complete lack of sunshine does
not coincide with vehicle entries falling below 10 per cent

of peak use.
TABLE 9.2

CORRELATION COEFFICIENTS FOR PLEASURE DRIVING AND TOTAL DAILY
SUNSHINE HOURS, BY DAY-GROUPING

Facility Correlation Coefficients of Day-Grouping:
(i) (ii) (iii) (iv)  (v)  (vi)

Number of Days - -
in Grouping 13 10 41-43 8 7-8 40

Elk Island Park,
South Gate, _
Vehicle Entries ST27T%% [ T711% «S4T%¥% _818% 727% _377%*

Gatineau Parkway =-.554% ,033 -.032 .164 -,404 -.018

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*% Statistically significant at the 1 per cent level.

Day-Groupings: ;
June 28-September 1, 1969: Bemainder of the Summer. 1969:

(i) Sundays and Statutory (iv) Sundays and Statutory

.. Holidays Holidays
{ilg Saturdays (v) Saturdays
(iii) Weekdays (vi) Weekdays
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Relati Humidit

Table 9.3 shows correlation coefficients for the twelve
analyses of mean daily relative humidity made for Elk Island
National Park and Gatineau Parkway. Results are inconclusive.
There is a definite inverse relation between relative humidity
and visitation at Elk Island National Park, with four of the.
six analyses attaining 5 per cent significance for the cor-
relation coefficient r. Gatineau Parkway uses, on the other
hand, is less strongly associated but shows a marked trend to-
wards a direct association with mean daily relative humidity,
especially for day-grouping (i) where r is statistically sig-
nificant at the 5 per cent level.

These contrary relationships may reflect differences in
kind between use of Gatineau Parkway and pleasure drives made
to Elk Island Park. A vehicle on the Parkway is strictly on
a pleasure drive, while the drive to Elk Island is more likely
to involve some time spent outside the car, even though the
outing is not necessarily made with any other specific recre-
ational activity in mind. Thus precipitation occurrence or
cooler temperatures, as may be indicated by high mean daily
relative humidity, can be deterrent factors to Elk Island
visitation but not apparently to use of Gatineau Parkway.
Indeed high relative humidity on midsummer Sundays is a factor
in the heavy use of the Parkway, probably because, as has al-
ready been shown (pp. 81 and 103), high humidity results in
decreased participation in certain other outdoor pursuits in

the Ottawa-Hull study region.



TABLE 9.3

CORRELATION COEFFICIENTS FOR PLEASURE DRIVING AND MEAN RELATIVE
HUMIDITY, BY DAY-GROUPING

scilite - . - . -
(1) (i)  (iii)  (iv) (v) (vi)
Number of Days 13 10  41-43  8-9 8 40

in Grouping

Elk Island Park,
South Gate,
Vehicle Entries =-.649% =~.554 =_,423%% -,883%% -_,698 =-_,484%%

Gatineau Parkway .556% .055 .083 =-,161 .532 .218

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*¥% Statistically significant at the 1 per cent level.

Day-Croupings:

June 28-September 1, 1969: 1 :
(i) Sundays and Statutory (iv) Sundays and Statutory
Holidays Holidays
(ii; Saturdays (v) Saturdays
(iii) Weekdays (vi) Weekdays

Despite the strong negative correlation at Elk Island
Park, mean daily relative humidity even at 100 per cent is
not a factor limiting facility use to the 10 per cent level.
This is also true of the Gatineau Parkway, where the range of
mean daily relative humidity covered during May 15 to Septem-
ber 15, 1969 was from 44 to 99 per cent, and no criteria could
be set at either end of this range for the 10 per cent level

of peak use.
Wind

The wind mileage during 0900-1900 hours local time was
studied for Elk Island and Gatineau Parkway (Table 9.4). All

twelve analyses show negative values of the linear regression



TABLE 9.4

CORRELATION COEFFICIENTS FOR PLEASURE DRIVING AND 0900-1900
HOURS LOCAL TIME WIND MILEAGE, BY DAY-GROUPING

Eacility ati ici av- ings
(1) (ii) (iii) (iv) (v) (vi)
Number of Days 13 10  4l1-43 8  7-8 40

in Grouping

Elk Island Park,
South Gate,

Gatineau Parkway -.286 =-.461 -.147 -.500 =-.615 -.112

Source: Computer analysis, 1970.
* Statistically significant at the 5 per cent level:
Day-Groupings:
Jdune 28-September 1, 1969: i :

(i) Sundays and Statutory (iv) Sundays and Statutory

Holidays Holidays
(ii; Saturdays (v) Saturdays
(iii) Weekdays (vi) Weekdays

coefficient (b), but only one r-value achieves 5 per cent
statistical significance. I£ must be concluded that there

is only a slight inverse relationship between pleasure driving
activity and windspeed.

To impose any limitation on pleasure driving, wind mile-
age from 0900-1900 hours must apparently be substantially in
excess of 220 miles. This implies that windspeed is rarely
likely to be a critical factor in pleasure driving during the
summer, unless regions are subject to considerably stronger
winds than are typical of the Edmonton or Ottawa regidns.
Comfort Indices

As is the case with most of the other activities examined,



TABLE 9.5

COMPARISON OF CORRELATION COEFFICIENTS, PLEASURE DRIVING WITH
" COMFORT INDICES ‘AND- MAXIMUM TEMPERATURE, BY DAY-GROUPING

Facilis for: Corgelation Coefficients of Dayv=Grauping:
(1)  (i1) (iii) (iv) (v)  (vi)
Number of Days 13 10 41-43 8 7-8 40

in Grouping

Elk Island Park, ET .284 ,838%% ,529%% ,844%% ,794% ,363%

South Gate, TDI .077 .788%% ,526%% ,804% ,788% ,263
Vehicle Entries T 274 ,847%% ,552%% ,835%% ,805% ,328%
Gatineau ET .283 .128 .128 .742% .050 «233
Parkway TDI .357 .097 .144 .554 .088 - 269

T .221 .049 .104 .681 =-.190 .229

Source: Computer analysis, 1970.

* Statistically significant at the 5 pér cent level.
*% Statistically significant at the 1 per cent level.

ET = 3 p.m. Effective Temperature
TDI - 3 p.m. Thom's Discomfort Index
T - Daily Maximum Temperature

June 28-September 1, 1969: Bemainder of the Summex, 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory

Holidays Holidays
(ii) Saturdays (v) Saturdays
(iii) Weekdays (vi) Weekdays

the two comfort ind;ces show essentially the same types of
association with pleasure driving as does daily maximum tem-
perature. Correlatidn coefficients for all three weather
variables are given in Table 9.5.

In the case of Elk Island daté, r-values for maximum
temperature are as high as those for Effective Temperature
and exceed those for Thom's Discomfort Index. At Gatineau
Parkway, on the other hand, r-values are generally somewhat
higher for both comfort indices than for daily maximum temper-

ature. However, there is little advantage in using the comfort
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indicgs.here either, when maximum temperature is not inferior
as a measure. In any casey, none of the three variables bears'
a strong enough relation to Parkway use to be of high predic-
tive value.

Di .

The remarks made in this chapter on pleasure driving
suffer from a lack of concrete data on the activity. It seems
unlikely that the data deficiency will be remedied in the
near future, though pressure from pleasure driving on rural
roads near major cities is beginning to be felt in the form
of increased maintenance costs to rural municipalities which
can least afford them.

Only two of the facilities could be analyzed concerning
all weather variables. No information exclusive to pleasure.
driving was available for study in the southern New Brunswick
region, and the data for the other two areas are too few to
allow meaningful regional comparisons to be made.

Although some marked weather effects on pleasure driving
participation have been identified, no limiting criteria were
found to apply except in the case of maximum temperature.
Weather seems to influence participation in driving for plea-
sure indirectly by dissuading recreationists from undertaking
other activities requiring different weather. For instance,
pleasure driving seems to be one of the few outdoor activities
which is unaffected by precipitation. Explanations of many
of the associations between weather variables and driving

depend on the inherent characteristics of the activity. One
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instance is the way Edmontonians use Elk Island National Park
almost 3as an extension of the city itself. The park entrance
is only 20 miles from the city limits, and on hot midsummexr
Sundays the park appears to be bypassed, as are many of the
outdoor recreation facilities within the éity limits, in

favour of a trip farther from the city.



CHAPTER X
VISITATION TO SPECIAL SITES AND OUTDOOR SPORTS PARTICIPATION

This chaptér_treats two éutdoor recreation activities
which have not officially been recognized as such in the past
- visiting special sites and outdoor sports participation.
This neglect is probably because these activities do not in-
volve direct use of the natural environment in the same man-
ner as do such pursuits as camping, boating, and skiing.
Outdoor sports especially tend to be organized within urban
areas. . While many outdoor recreation researchers have exclud-
ed outdoor sports and visitation to special sites from their
areas of study, this project includes them. The writer con-
tends that they are valid subjects for research in the broad
field of outdoor recreation. They are indeed worthy of study
here by virtue of the contrast that "they offer to other ac-
tivities directly using the natural environment. This contrast.
is the reason for combining them into a single chapter which

concludes the analytical section of the project.
VISITING SPECIAL SITES

Eight facilities studied are regarded as "special sites".
The site may be an historical exhibit, an interesting land-
form, a zoo, or any other special feature. Each possesses
some specific attraction other than the standard swimming,
boating, camping and picnicking opportunities offered by many
parks. A visitor to any of these eight sites finds an educa-
tional as well as a purely recreational experience.

One of the eight special sites is located in the Edmonton
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study region. Storyland Valley Zoo, managed by the City of
Edmonton, is~primarily a children's zoo, and though not a
complete zoological collection, is a very popular attraction
even for adults.

Five other special sites are found in the Ottawa-Hull
study region: Moorside, Old Fort Henry, Upper Canada Village,
Crysler Farm Battlefield Park (Crysle: Park), and Morrison
and Nairne Islands. Moorside, often known as the Mackenzie
King or Kingsmere Estate, lies within the National Capital

Commission's Gatineau Park. Its house and gardens receive

. many visits from Ottawans as well as from tourists to the

capital region. The other four are operated by the St. Lawr-
ence Parks Commission and are located in the Seaway Valley.
Old Fort Henry and Upper Canada Village are two justly famous
historic parks located near Kingston and Morrisburg respective-
ly. Old Fort Henry overlooks the entrance to the Cataraqui
River and the Rideau Waterway at Kingston Harbour. It was
built to guard the harbour entrance at the time of the 1812
war. The St. Lawrence Parks Commission has restored it and
manned it in the summer with a "garrison" dressed in period
uniforms. They also provide a changing-of-the-guard ceremony.
Upper Canada Village is a full-size replica of an early On-
tario pioneering settlement. Crysler Park adjoins Upper
Canada Village and commemorates the Battle of Crysler Farm in
1812. Morrison and Nairne Islands, a few miles upstream from
the Upper Canada Village complex, are a wildlife sanctuary,

for geese in particular.
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The southern New Brunswick study region has two special
sites, both Provincial Parks:. Magnetic Hill and The Rocks.
Magnetic Hill Park is a game farm on the outskirts of Moncton,
very close to the famous tourist attraction of the same name.?!
The Rocks is situated at Hopewell Cape, and its attraction
is the spectacular "flower-pot" rock formation resulting from
wave action on the local sandstone.

Storyland Valley Zoo, Old Fort Henry and Upper Canada
Village charge an admission fee and their daily attendance
records are thus reliable. Attendance data at the other five
sites are 3all derived from automatic tréffic_counters. Moor-
side is the terminus of a dead-end road leading from Quebec
Highway 11 into Gatineau Park (Figure 2.8); the traffic coun-
texr agcord on thi; road should be truly indi;ative of vigita-
tion to Moorside. Likewise, no complications arise with the
Crysler Park, Magnetic Hill and The Rocks vehicle counters,
which are located at the facility entrance. At Morrison and
Nairne, however, the traffic counter also records vehicles
using the group campground. This is not too serious a problem
since this campground is one catering exclusively to pre-booked
groups such as scouts or church clubs. It therefore does not
generate the same traffic as a public campground of comparable
size. '

Maximum Temperature
It is possible to perform maximum temperature analyses

1 This is a stretch of rural road where a car in neutral
gear with the brakes released is reputed to roll uphill.
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for all six‘day-groupings,at each facility, and forty-eight
analyses were therefore made. Of these only ten have positive
values of the linear regression coefficient (b) and also
achieve 5 per cent statistical significance or better. Twenty
analyses, or almost half, have b negative. It seems that in
general there is no strong relation with maximum temperature.
Correlation coefficients lie between -0.4 and +0.4 in thirty
of the forty~eight analyses. However, three facilities de-
manding further discussion are Storyland Valley Zoo, Old Fort
Henry and Magnetic Hill Provincial Park (Game Farm).

Half of the total of ten significant positive correla-
tions are found at Storyland Valley Zoo. Thé plot for the
only non-significant analysis at this facility is shown in
Figure 10.1. It is evident that over the range 67-83°F at
least, the dashed line drawn, with a definite negative grad-
ient, is the best approximation to the attendance~temperature
relationship. This analysis is for Sundays and Statutory
Holidays duridg the school vacation, and attendance appears
to decline as temperature increases. The reason for this
apparent anomaly may be suggested from the form of the other
scattergrams for the Storyland Valley Zoo data (Figure 10.2).
They show a tendency towards a bell-shaped curve, suggesting
a relatively low daily maximum temperature of 70-75°F as the
"ideal" for visiting Storyland Valley Zoo. The likely explan-
ation for data in day-grouping (i) showing such a marked de-
cline above about 65°F follows. On Sundays people have a

significant amount of leisure time and during the peak season,
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with warm weather, are perhaps more likely to visit facili- .
ties farther afield instead. On Saturdays less leisure time
is available to most people, and Storyland-Vailey Zoo becomes
a more favoured destination.

At Old Fort Hehry, five of the six analyses have negative
correlation coefficients, though none is statistically signif-
icant. All three for the peak season show declines in atten-
dance as daily maximum temperature rises, but the range of
maxima covered is only from 68 to 90°F (Figure 10.3); day-
groupings (iv) to (vi) have the iegression lines and ranges
of maximum temperature shown in Figure i0.3. We might there-
fore suggest for visitation to Old Fort Henry a curve similar
to those of Figure 10.2. The "ideal" maximum temperature for
a8 visit to Old Fort Henry appears to be abou# 65-70°F, with
attendénce declining on both sides of this value. Daily
maxima below the low 50s or in the 90s would likely result in
less than 10 per cent of the weather-related peak visitation.

At Magnetic Hill, the two weekend peak-season analyses
have b positive and achieve 5 per cent statistical signifi-
cancey; while the other four day-groupings show only low cor-
relations. Warmer weather during the school vacation weekends
_thus attracts more visitors to Magnetic :Hill Provincial Park.
One reason for the absence of a strong temperature influence
in the other day-groupings may be the proximity to both the
famous Magnetic Hill tourist attraction and the Trans-Canada
Highway. Tourists filter off the Highway to view "The Hill",

and some also visit the Game Farm. Attendance may be related
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to tourist traffic Qnrthe Trans-Canada rather than weather,
wi{h quctonians-cbming;out on warm weekends in the peak
season and thereby increasing the temperature influence in
day-groupings'(il;ahd (ii). It is noticeable that the only
thrée days with maxima above 80°F in groupings (i) and (ii)
show a decline of attendance. This would support the sugges-
tion of a curve function instead of a straight 1ine for the
relation between attendance and maximum temperature.

In summary, linear correlation coefficients are not high.
There is a marked tendency for the curve function of Figure
10.4 to describe the effect of temperature on visitation to
special sites. This is pa:ticularly true of Storyland Valley
Zoo and Old Fort Henry, where walking around and seeing a
variety of sights is an important part of the experience.
Thus when foi most people temperatures are too high or low
for walking around, attendances will decrease.- The curve is
also strongly suggested by the scattergrams for Moorside and
Upper Canada Village, and to a lesser extent for Crysler Park,
Magnetic Hill and The Rocks. Morrison and Nairne attendance,
however, seems to bear very little relation to maximum temper-
ature. Perhaps a hard core of visitors who are nature watch-
ers are prepared to tolerate a great variety of weather con-
ditions. Thus Morrison and Nairne may have a specialized
clientele whose weather response is different from that of
the general recreationist.

The identification 6f limiting criteria for daily maxi-

mum temperature is relatively simple.. There seems to be little
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regional variation. The lower limit corresponding to‘lO pér
cent of the weather-related peak use (at approximately 700?)
is about 50-55°F and the upper limit 90-95°F. There is some
evidence, from Storyland Valley Zoo in particular, that
people will tolerate temperatures slightly cooler, perhaps

2-3°P, in the off-peék.period of the summer.

Precinitati

+ All sites except Old Fort Henry were examined with total
daily precipitation as a weather variable. Six-hourly totals
were only'available for Stbrylahd Valley Zoo, Moorsidé, Mag-
netic Hill Provincial Park and The Rocks Provincial Park.

Once again, thé relationship between précipitation and
attendance does not seem strong, although the majority of the
analyses do show a decline in visits with an increase in pre-'
cipitation amount. Twenty-eight of thirty-nine analyses for
total daily precipitation have negative values of by as have
ten of fourteen for six-hourly precipitation. However, some
positive b-values are found among the group (vi) analyses,
for weekdays.2 Precipitation amount tends to be inversély
related to attendance, but this tendency is not streng. The
typical relation between special site attendance and brecipi-
tation is of the form shown in Figure 10.5. The run-test :
shows no likelihood that a form other than the linear rela-
tionship should be proposed. The gradient of the regression

line also is very shallow, and in the odd case even a slightly

Surprising in view of the large number of days in
groupings (iii) and (vi).
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positive gradient is found.
"Precipitation amount is obviously not a valuable atten-
dance predictor for special sites. Where shelter is available,
the possibility of showers does not deter visitors. However,
1.5 inches of rain received in a continuous day-long fall‘
would have a marked deterrent effect on attendance, whereas
" a thunderstorm dumping 1.5 inches in the evening after most
‘visitors had left the site would have no effect at all.

There rémains then the likelihood that such precipitation
parameters as timing, duration and intensity are more valu: -
able : than the total amount. |

Sunshine

Ag;in, sunshine hdd¥s EOUId be inQesfigated for only two
‘facilities. At Storyland Valley Zoo, total daily sunghine
hours is the best explanatory variable of all. Of the six
day-grouping analyses, five are statistically significant at
the 1 per cent level, and one at the 5 per cent level. The
two Saturday analyses, one for the school holidays, the other
for the rest of the summer, have values of the correlation
coefficients exceeding .83; hence total daily sunshine hours
alone explains at least 69 per cent of daily attendance var-
jation. The r-value of +.749 for day-grouping (i) is sur-
prising. We recall that over the rénge 67-83°F attendance
is inversely related to maximum temperature. These two fea-'
tures exhibit the lack of correlation between maximum temper-
ature and total sunéhine hours which characterized this par-

ticular day-grouping for Edmonton in the summer of 1969.
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The sunshine hours recorded between 1100 and 1700 hours
- MST again show less relétion to attendance than do total
daily sunshine hours. Total daily sunshine hours in fact
appears to be the‘weather variabie most significant to atten-
dance at Storyland Valley Zoo. For three of the six day-
groupings, the straight line relation and correlation coef-
ficient are sufficiently useful to permit prediction of 60
per cent of all variation in daily attendance. |

Despite,the'apparent usefulness of daily sunshine hours
in prediction, people will certainly visit the Zoo on a cloudy
day. - Sunshine houi total is not a limiting factor in visita-
tion tb Stor?land‘Vailey Zoo. This is also the case at Moor-
side, where there appears to be only a weak positive relation

between attendance and total daily sunshine hours.

Relati Humidit

Mean daily relative humidity is inversely and strongly
related to attendance at Storyland Valley Zoo, with four of
the analyses, those for Sundays and Statutory Holidays, and
those for weekdays, reaching the 1 per cent significance
level. Both Saturday analyses approach the 5 per cent level
of significance. There are no grounds for rejecting the
straight line relationship. Only one limiting value of mean
daily relative humidity is indicated. This value seems to.be
about 95-96 per cent in the high summer (suggesting cool days
with a very strong probability of prolonged precipitation)
and 78-80 per cent in the off-season. The lower value in

the off-season may perhaps be associated with an increased
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physiological feeling of cold with relative humidity above
80 per cent and with cool temperatures.

By contrast, visitation to Moorside shows only a low
inverse correlation with mean daily relative humidity. Five
of the six correlation coefficients are negative, but range
only from =.118 to -.4ll; the sixth r-value is +.044. It
is also clear from the computer plots that mean daily relative

‘humidity is not a factor in limiting Moorside visitation to
less than 10 per cent of its peak level.
Wind

Attendances at Storyland Valley Zoo, Moorside and Old
Fort Henry were analyzed in terms of 0900-1900 hours wind
mileage. Storyland Valley Zoo and Moorside are close to wind
recording stations, but Old Fort Henry is 20 miles northnorth-
east of Main Duck Island, where the nearest wind recoids for
1969 were kept. Also, Main Duck Island is an exposed site
in Lake Ontario, where winds can be expected to be persistent-
ly stronger than those at Kingston. However, assuming that a
windy day at Old'Fort Henry is also a windy day at Main Duck
Island, without using actual windspeed values, an analysis
of Old Fort Henry attendance and wind can be attempted.

Fourteen of eighteen analyses have negative values of
the linear regression coefficient (b). All six at Storyland
Valley Zoo have negative values, and the correlation Eoeffi-
cients indicate that this facility has the strongest inverse
relation of wind and attendance;'the analysis for grouping

(iv) achieves 5 per cent statistical significance. However,
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none of the other correlation coefficients exceed -0.565 and
over the range of wind mileages covered in 1969 (up to 220
miles), windspeed seems not to be a critical factor; For
Moorside, four day-groupings show inverse relations with
wind, but none. is strong, and again there is no evidence of
wind becoming a critical factor in visitation. By contrast,
at Old Fort Henry, both peak-season weekend analyses have
positive values of b, and grouping (iii) (r = -.051, with
forty-three days in the grouping) shows almost no decrease
in attendance as wind mileage risesﬁ With the maximum tem-
peratures ianging from 68 to 90°F, a breeze perhaps alleviates
the sensation of heat and therefore increases the inclination
to visit Old Fort Henry. 1In the off-peak period, r-values
range from -.372 to ~.163; there is a slight decline with
increasing windspeed in this cooler period. Again, however,
none of the relationships is significant.

It seems that wind mileage for 0900-1900 hours has only
a small effect on attendance at special sites and that quite
high winds can be tolerated by visitors to them. Moderate
windspeeds may indeed enhance visits when maximum tempera-

tures are very high.
Comfort Tndices

Only two of the special sites are sufficiently close to
first-order meteorological stations to allow their attendances
to be correlated with the two comfort indices. These are

Storyland Valley Zoo in Edmonton, and Moorside, just a few

miles north of Ottawa-Hull. It is thus difficult to draw any
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general conclusions.

At Storyland Valley Zoo, the mid-afternoon Effective
Temperature (ET) shows a relation to attendance similar to
tﬁat of daily haximum temperature. However, for all five
analyses where there is a definite positive relationship, the
1inear r-values are higher in all cases for ET than for daily
maximum temperature. Once again, in spite of these high r-
values, the bell-shaped curve, as in Figure 10.4,is indicated.
It appears that this curve could be used to predict attendances
at Storyland Valley Zoo, at least for day-groupings (ii) to
(vi). Thom's Discomfort Index follows a similar relationship
to attendance.

At Moorside, neither comfort index is as- closely related
to attendance as maximum temperature. It is-interesting that
at this facility the negative value of b found for day-group-
ing (iii) (weekdays during school holidays), for all three
weather variables, achieves statistical significance at the
5 per cent level. There is a definite tendency for weekday
attendance in midsummer to decline with hotter weather. No
Moorside analyses display a marked positive gradient to the

linear regression.

Di .

Only daily maximum temperature could be studied for all
eight sites. An hypothesis of its relation with visitation
to special sites is proposed in Figure 10.4. This hypothesis

best fits the highly developed special site of substantial
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historic or general interest.3 A much lower relationship is
exhibited by less developed sites such as Morrison and Nairne
Island wildfowl sanctuary, The Rocks and Crysler Park.
These are less likely to be specific destinations of recre-
ational excursions, but probably receive brief visits from
many persons who encounter them on a drive. They may there-
fore be less susceptible to temperature influences than sites
which are the actual destinations of trips.

The possibility that the timing of low tide is important
in visitation to The Rocks was explored. The "flower-pot"
formations are best viewed from the beach itself, and the
beach is only uncovered for two or three hours before and
after low water. However, consultation 6f a tide-table
showed there was no marked relationship between attendance
and the time of low water.

It is noteworthy that Storyland Valley Zoo attendance’
declines with rising temperature on Sundays and Statutory
Holidays in midsummer. This is reminiscent of the surprisinély
small increase of attendance with temperature for the same
day-grouping at the Edmonton swimming pools.

Precipitation amount proves to be of little use in pre-
dicting attendances. In fact the only other variables found
to be valuable are 3 p.m. Effective Temperature, total daily

sunshine hours, and mean daily relative humidity, all for

3 An interesting point is that the hypothesis also fits
best those facilities which have entirely accurate visitation
records, indicating that the less precise data from some of
the other facilities may play a part at least in "masking"”
the weather-attendance relation.
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Storyland Valley Zoo only. The requisite data were available
for only one other site, Moorside. ET displays the best
potential for predicting Storyland Valley Zoo attendances.

A lower limit of around 35°F ET was identified for 10 per
cent of weather-related peak use, a value certainly not con-
tradicted by the Moorside data. While total daily sunshine
hours is a useful predictive variable at Storyland Valley Zoo,
it is by no means vital for appreciable visitation, and is
definitely not strongly related to attendance at Moorside.
The limiting values suggested in Table 10.l1 therefore are not
based on strong evidence, with the exception of daily maximdm
temperature. While precipitation and wind are excluded from
this table,4 this does not suggest that they are irrelevant

to special site visitation. Instead it signifies an inability
to produce any limiting values from this 1969 study.

We must not over-state the significance of daily weather
in attendance variation at the sites investigated. Historic
exhibits are frequently more attractive %o visitors on some
days than on others, depending on the scheduling of special
events. Visitation to sites of national rather than local or
regional significance is highest during the tourist season.
Nevertheless, there are some definite relations between daily
weather and special site visitation. A sense of proportion

is easily kept if one bears in mind the experience of the

Again, we must note that timing, duration and inten-
sity of precipitation could well prove far more informative
than actual amount as regards influencing attendance at rec-
reation areas. . ,



TABLE 10.1
LIMITING VALUES OF WEATHER VARIABLES FOR VISITING SPECIAL SITES.

Variable Study Regions:
Edmonton Ottawa-Hull Southern N.B.
Daily Maximum 50°F 1 . 90°F
Temperature — owers; upper >
.m. Eff i '
%eﬁpg‘raturzchve 35°F ET 35°F ET N/A
Mean Daily Rela- 95% (78-80%) No limitation /A

tive Humidity at Moorside

Source: Computer analysis,  1970.

The figures in brackets signify values for the off-peak sea-
son when there is a marked difference from those for +the
school vacation period.

writer when visiting The Rocks on a :heavily overcast after-
noon with light drizzle; an inquiry made of one visiting New
Brunswicker as to why he had come "in the rain" elicited the

reply, "Rain? It's just mist!"



OUTDOOR SPORTS

Five facilities offering opportunities for outdoor sports
are analyzed here. Their grouping under the heading of "out-
door sports" is mainly for convenience. The five are River-
side Golf Course, Edmonton; the recreation (playground) area
of Centennial Park, Moncton; Grand Lake and Parlee Beach
Provincial Parks, New Brunswick (both of which have recreation
programmes); and the tennis courts at Fundy National Park.

The recreation programmes at the two New Brunswick provincial
parks provide visitors with the opportunity of joining in
games, races, and competitions. A daily estimate of the total
number of persons availing themselves of the programme is made.
Attendance at the recreation area of Moncton's Centennial

Park is also estimated rather than actually counted. At
Riverside, a total number of rounds played per day is avail-
able from ticket counts. The actual number of tennis players
is recorded at Fundy Park. Only one of these facilities,
Riverside Golf Course, furnishes data for analyses of all six

- day-groupings during the May 15-September 15 period; the others
are open only for the school vacation period. All ‘weather
variables are available for correlation with the Riverside

Golf Course and Grand Lake attendance records; at Centennial
Park, Parlee Beach and Fundy National Park, only temperature

and precipitation parameters can be studied.

Maximum Temperature

Of eighteen analyses made, only one has .a negative value

of the linear regression coefficient. Seven of the seventeen
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positive relationships achieve statistical significance at
the 5 per cent level. Thus there seems to be a direct
assoclation between numbers taking part in sporting activifies
and daily maximum temperature.

Some analyses fail to show this relationship at all. At
Riverside Golf Course, five of the analyses have positive r-
values exceeding 0.40. The other, day-grouping (i), has a
correlation coefficient of -.004. However, there is strong
evidence from its scattergram (Figure 10.6) that, at least
over the range 67-83°F, the relationship between rounds
played and daily maximum temperature is strongly negative.
This grouping is for Sundays and Statutory Holidays during
the school vacation. It is interesting that this same trend
is apparent for Storyland Valley Zoo. This would tend to-
support the hypothesis that in the peak summer season,
rising temperatures persuade many Edmontonians to leave the
city; there are consequently reductions in Storyland Valley
Zoo and Riverside Golf Course attendance, but high visitations
to areas outside the city, especially those offering water-
based activities. However, on all other days during the
summer, this tendency is absent. Instead, at Riverside Golf
Course, there is a tendency for a curve function as in Figure
10.7. Particulafly on weekdays, most people have only limited
leisure time, and the potential number of golfers at Riverside
is unlikely to be reduced by decisions to leave the city.

Thus even without competition from other activities such as

swimming, very high temperatures reduce golfing attendance.
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One other point to be borne in mind is that golf coursesvhave
a definite capacity, which varies with day-length. Although
the two weekday analyses achieve 1 per cent statistical sig-
nificance, the highest correlation coefficient for rounds
played at Riverside and daily maximum temper&ture is only
0.665. This fact together with the form of the scattergrams
suggests that the straight line should be rejected in favour
of a curve as shown in Figure 10.7.

While there is a definite relationship with temperature,
no critical value of daily maximum temperature can be identi-
fied for golfing. At the lower end'of the range, the critical
value for 10 per cent of the weather-related peak use appears
to be less than 50°F. The optimum maximum temperature for
golfing seems to be approximately 70-75°F. But the range of
temperatures covered in the 1969 summer is insufficient to
allow even a suggestion as to the critical upper maximum tem-
perature, which is certainly in excess of 90°F.

- At Fundy National Park there is only a slight positive
correlation between number of tennis players and daily maximum
temperature (Table 10.2). Tennis court use is not weekend-
orieﬁted and therefore is likely dominated by the touring
visitor to Fundy. Weekend visitors from Moncton and other
local points probably do not play tennis at Fundy, when they
can do so nearer to home. The relation between tennis play-

ing and daily maximum temperature is very slight.5

S Perhaps if tennis and maximum temperature were to be
cor?elated at city courts, where their users are close by,
a higher correlation would be apparent.
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The recreation area at Centennial Park, Moncton, shows
a fairly strong positive correlation betweeﬁ attendance and
daily maximum temperature for all three of the analyses con-
ducted. Two have b significant at the 5 per cent level, and
the third, while not significant;. has a correlation coef-
ficient of 0.696. The straight line,at least up to 85°F,
seems to be a reasonable approximation to the relationship,
which is very similar for all three analyses. At least
during the school holiday period, use made of this sports and
recreation area is not weekend-oriented. The lower limiting
value of daily maximum temperature appears to be 60-65°F.

The recreation programmes at the two New Brunswick Pro-
vincial Parks are also operative only during school vacation
time. They show very similar relationships with daily maxi-
mum temperature (Table 10.2), with fairly high correlations
on Sundays and Statutory Holidays and on weekdays, and low
correlations on Saturdays. This is similar to the relation-
ship shown by attendance at these parks. A study of the at-
tendance records reveals that a roughly constant percentage
of visitors to these parks engages in the recreation programmes
regardless of the weather. Thus a prediction of visitors to
the park itself will also result in a prediction of those
participating in the recreation programme. The 10 per cent
threshold critical value for daily maximum temperature appears

to be in the low 60s.



TABLE 10.2

CORRELATION COEFFICIENTS FOR.OUTDOOR.SPORTS AND DAILY
MAXIMUM TEMPERATURE, BY DAY-GROUPING |

Facilit | Activit S lation Coefficients for Day-
. Grouping: :
(i)  (ii)  (iii) (iv)  (v) (vi)

Number of Days 1A - -
in Grouping 7-13 7-10 33-43 9 8 41

Riverside Golf Course,
Edmonton -.004 <577 «402%% .570. 665 .H10¥**

Southern New Brunswick Study Region:
Centennial Park, Monc- e
ton, recreation area .696 .832% . _665%* -~ - -

Grand Lake Provincial
Park, recreation
programme .596% 057 «599%%* - - -

Parlee Beach Provincial
Park, recreation

programme .9579 . 166 434 %% - - -
Fundy National Park,
tennis .325 .267 .083 - - -

Source: Computer analysis, 1970.

* Statistically significant at the 5 per cent level.
*% Statistically significant at the 1l per cent level.

Day-Croupings:
June 28-September 1, 1969: Remaindexr of the Summer. 1969:
(i) Sundays and Statutory (iv) Sundays and Statutory
Holidays Holidays
(ii) Saturdays (v; Saturdays
(iii) Weekdays (vi) Weekdays

Precinitati

Precipitation dampens enthusiasm for outdoor sports.
Every analysis both for total daily precipitation and six-
hourly precipitation has a negative'value of b. The scatter-
grams also indicate that the negative relation is a convincing

one regardless of the range of precipitation totals under
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review. Since both six-hourly and total precipitation show
similar characteristics, they are discussed together belowﬁ

Figure 10.8 shows the various regression lines for
analyses of attendance and total daily precipitation. While
there is a marked inverse relation between precipitation amount
and attendance, at Riverside Golf Course there are‘several
instances of over an inch of rain falling without the atten-
dance dropping below perhaps a third of capacity. Thus the
critical value for 10 per cent of peak use of the course would
appear to be in the vicinity of 2 inches, indicating a rain
of some intensity and duration. Decline of attendance with
precipitation amount is most marked with the tennis records
at Fundy National Park.

This probably represents the susceptibility of tennis
playing to any precipitation at all. The regressionsfor the
recreation areas and programmes fall between the tennis and
golf lines on Figure 10.8, indicating that participants will
tolerate small amounts of precipitation.

While the usual problems of working with precipitation
amounts prevail, there is definite indication of a decay curve
for all facilities, as shown in Figure 10.9. The nature of
the relationship thus suggests that even small amounts of pre-
cipitation are strong deterrents to participation in outdoor
sports. Once again, however, there may be other precipitation
variables more relevant than amount.

S hi

Only two of the outdoor sports facilities are close enough
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to sunshine-recording meteorological stations to allow mean-
ingful analysis. These are Riverside Golf Course and Grand
Lake Provincial Park. Total daily sunshine hours is the

variable used.

Four of six analyses at Riverside Golf Course have posi-
tive values of b significant at the 5 per cent level (Figure
10.10). The remaining two have positive correlation coeffi-
cients of 0.473 and 0.661. There is ho evidence to suggest
3 curve function for the relation between rounds played and
total sunshine hours, in contrast to the trend for maximum
temperature. The r-values for total sunshine hours at River—
side are generally higher than those for maximum temperature.
Total sunshine hours thus appearsto be one of the better
weather variables for predicting aftendance at Riverside. On-
the other hand, sunshine does not appear to be a critical
factor in golfing. Some days with no sunshine at all still
had sizeable attendénces.

Participation in the Grand Lake recreation programme is
related positively to sunshine hours in all three analyses
(Figure 10.11). 1In day-grouping (iii), weekdays, the 5 per
cent significance level for b is just reached. Néne of the
correlation coefficients exceeds 0.5 or is less than 0.3.
Thus there is no really convincing relation to daily sunshine
hours, and there is also no evidence to suggest non-linearity.
Again, sizeable attendances were recorded on completely over-
cast days, so that sunshine is not a critical factor in par-

ticipation here éither. It is noteworthy how all the regression



Rounds

played’P
500t (iv)  (v)**
400
300
200
100
1 1 (]
0] 5 10 15 Tglal
Daily
Sunshine
* b significant at the 5 per cent level Hours

** b significant at the 1 per cent level

Figure 10.10

LINEAR REGRESSIONS OF ROUNDS PLAYED AT RIVERSIDE GOLF COURSE,

EDMONTON, AND TOTAL DAILY SUNSHINE HOURS



Number of
Participants/

300

100

1 ] i !
5 10 15 >

Total Daily Sunshine Hours

Figure 10.1l1l

LINEAR REGRESSIONS OF PARTICIPANTS IN GRAND LAKE RECREATION
PROGRAMME AND TOTAL DAILY SUNSHINE HOURS



192
‘lines intercept the y-axis (Figure 10.1l), supporting this
observation. Sunshine hours appear to be a factor in atten-
dance, indeed a strong one at Riverside Golf Course, yet on
the other hand, zero sunshine is not critical to attendance
at either Riverside or the Grand Lake recreation programme.
The stronger relation at RiQerside seems to support the ear-
lier suggestion that the Edmonton region users tend to demand
more sunshine than the others in their decision to use

facilities.

Relative Humidii

Mean daily relative humidity again could be applied only
to Riverside Golf Course and Grand Lake Provincial Park. 1In
both cases there is a definite negative interaction with at-
tendance. Once more, four of the six b-values at Riverside
attain 5 per cent statistical significance. There is no
evidence for non-linearity, and r-values are almost as high
(with a negative sign) as are those for total daily sunshine
hours. The critical level of mean relative humidity for 10
per cent of peak use appears to be in the 95-100 per cent
range. Mean relative humidity is able to predict when atten-
dance will be less than 10 per cent of peak, while daily sun-
shine hours is not. A mean daily relative humidity of this
magnitude in Edmonton usually represents a prolonged rain,
so that the relative humidity reflects a significant brecip-
itation influence. Since correlation coefficients for mean
relative humidity are almost equal to those of daily sunshine

hours, it is suggested that mean daily relative humidity is
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the best single weather variable for predicting Riverside
- Golf Course attendance.

The Grand Lake recreation programme is offered only
during the peak season. Mean daily relative humidity is sig-
nificantly and inversely correlated to participation on Sun-
days and Statutory Holidays. For day-groupings (ii) and (iii)
however, correlation coefficients are only -.228 (ten Satur-
days) and -.230 (forty-three weekdays) respectively. Although
the relationship with relative humidity is apparently not as
strong as at Riverside Golf Course, it is still possible to
suggest a tentative limiting value of 96-~98 per cent mean
daily relative humidity as coincident with 10 ber cent of

peak programme participation.

Wind
Again, the wind mileage for 0900-1900 hours could be
‘investigated only at Riverside Golf Course and Grand Lake.
All the analyses have negative values of b, although at Grand
Lake the inverse relation between wind mileage and attendance
is weak. At Riverside Golf Course, however, all three anal-
Yses for day-groupings (iv) to (vi) have correlation coeffi-
cients significant at the 5 per cent level. Windspeed thus
seems to be a larger factor in the off-peak portion of the
summer than in the school holiday period. There are no
grounds for suggesting curve functions for the relationship,
-and it is also difficult to identify any limiting value for
10 per cent of peak use of the golf course. There is a sug-

gestion,however, that 200 miles of wind or an average speed
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of 20 miles per hour throughout the 0900-1900 hours period
would roughly mark this limit.

Wind influence on Grand Lake recreation programme num=-
bers is present but not marked. It certainly does not appear
to be an important factor influencing participation in the
recreation programme. Many organized recreation centres have
adequate shelter space where users may find alternatives when

wind and other climatic elements are unfavourable.

Again these are applicable only to Riverside Golf Course
and Grand Lake Provincial Park. At both facilities, the com-
fort indices analyses show the same kind of relation to atten-
dance as does daily maximum temperature. Also, in both cases,
the 3 p.m. Discomfort Index does not appear, from its scatter-
grams, to be a very useful explanatory variable. For the
Grand Lazke recreation programme, 3 p.m. Effective Temperature
(ET) and daily maximum temperature produce almost identical
scattergrams. Thus there seems little advantage in using
either comfort index at Grand Lake.

ET bears a much closer relation than daily maximum tem=-
perature to attendance at Riverside Golf Course. However;
the ET analyses show the same bell-shaped curves as represén-
tations of the actual relationship as do those for maximum
temperature. Thus ET is not as useful a predictor of:atten-
dances as relative humidity because, like temperature, it
seems unable to produce a critical limit for 10 per cent of

peak use.
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Discussion

Although these data are few in'number, they indicate a
substantial variety of response to weather by participants
in different outdoor sports activities. At Riverside Golf
Course, the most useful weather variable in terms of effect
on number of rounds played proves to be mean daily relative
humidity.6 Next comestotal daily sunshine hours, a parameter
which is a function of day-length and therefore might be
expected to be a good predictor for golfing. Maximum temper- -
ature and comfort index relationships for Riverside Golf
Course seem to be of the bell-shaped form shown in Figure
10.7. Windspeed also is an important factor, especially out-
side the school vacation. At Grand Lake, participation in
the recreation programme seems to be most affected by temper-
ature and precipitation. Even daily maximum temperature is
significantly related to attendance in only:two of the three
analyses, and the variables of relative humidity, total sun-
shine hours and windspeed have lesser influences still on
attendance.

At the other three facilities, only temperature and pre-
cipitation are available for investigation. Precipitation
amount H;s a strong influence on participation in the New
Brunswick Provincial Parks recreation programme at Parlee
Beach, and on attendance at Centennial Park recreation area,
Moncton. It is even more of a deterrent to tennis players at

6 It would be interesting to learn whether this factor is
equally important in the other two regions where relative

humidity is frequently higher than in the Edmonton study
region.
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Fundy National Park. Only a slight association exists be-
tween daily maximum temperature and numbers playing tennis,
at least over the range of maxima from 62°F to 85°F covered
by the three analyses made fér the 1969 summer. In contrast,
attendance at Moncton's Centennial Park is quite strongly re-
lated to daily maximum temperature.

It is paradoxical that the analysis for Riverside Golf
Course for day-grouping (i), over the range 67°F to 83°F,
shows a marked inverse relationship of attendance with mean
daily felatiVe humidity and also with daily maximum tempera-
ture. This situation also occurs at Storyland Valley Zoo.
For these thirteen days at the Edmonton Industrial Airport,
there was in fact an unusual non-correlation between daily
maximum temperature, total sunshine hours, and mean relative -
humidity.

'In canclusiony it is evident from the few diverse outdoor
sports reviewed that the response of their adherents to weather
conditions demonstrates differences from the activities anal-
"~ yzed in earlier chapters. There is great variety in the
effects of weather on participation in the different sports.
Truly conclusive findings would require a much larger body
of data than was available for study here. Nevertheless, it
appears that new variables move to the forefront of the total
weather situation. Examples are precipitation amount in the
case of tennis, relative humidity and effective temperature
for golf. The weather effect on outdoor sports is as marked

as for any other activity, but the dominant position of maximum
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‘temperature within the weather sifuation for many other out-
door recreational pursuits appears to have receded. These
analyses of outdoor sports are illustrative of the great
variety of factors inherent in the weather influence on rec-
reétionists. The correlation of outdoor sports and weather
demonstrates that the entire weather picture must be consid-
ered. For some outdoor recreation activitiés, maximum tem-
perature alone may be used as a reasonable predictive vari-
able. But for others, particularly for outdoor sports, a

wider range of weather .elements must be considered.



CHAPTER XI
SUMMARY AND APPLICAT IONS

In the foregoing tréatmént, ah attempt was made to ex-
plore quantitatively the weather response of recreationists
engaged in eight classes of outdoor activity. The response
to pre-selected weather variables was tested. In this chap-
ter, the eight classes of activity are drawn together in an
effort to synthesize the findings and emphasize any definite
conclusions that can be stated. |

Analyses of the results can best be introduced by consid-
ering the relative popularity of the facilities in each study
region on sample days during the 1969 summer (Figures 1l1.1 to
11.6). Attendance figures on the maps are expressed as per-
centages of the peak attendance at each facility over the
whole summer regardless of day of the week.

A comparison is made of Saturday; July 5, and Sunday,
August 10, 1969 in the Edmonton study region (Figures 11.1
and 11.2). Neither of these days was part of a long weekend
and both fell within the school vacation period. August 10
was a much warmer day than July 5 except in the extreme north
of the study region. Edmonton's maximum temperature was 79°F
on August 10 and 62°F on July 5, but Athabasca's maximum tem-
peratureson the same days were 72°F and 70°F respectively.
Edmonton received 0.34 inches of precipitation on August 10
and'0.04 inches on July 5. Mean daily relative humidity at
Edmonton was 65 per cent on August 10, and 85 per cent on

July 5; 13.1 and 3.9 hours of sunshine were recorded on these
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two days respectively. The two days studied in the Ottawa-
Hull region are Sunday, August 31 (Figure 11.3) and Monday,
July 28, 1969 (Figure 11.4). Ottawa reached 90°F on August
31, and 9.5 hours of sunshine wére recorded; mean relative
humidity was 71 per cent, and no precipitation was received.
In contrast, July 28 was cloudy, though -still warm (Ottawa
maximum, 79°F). No sunshine Was recorded at Ottawa, and the
mean daily relative humidity was 86 per cent, with 0.83 inches
of precipitation falling. In southern New Brunswick, Monday,
July 14 (Figure 11.5) was cool and cloudy. Maximum tempera-
tures were 62°F at Saint John Airport and 61°F at Fredericton.
Saint John had 0.21 inches of precipitation and a mean daily
relative humidity of 93 per cent; these compare with the
Fredericton values of 0.28 inches and 92 per cent. No sun-
shine was recorded at Fredericton. The other sample day,
Saturday, June 28, 1969 (Figure 11.6) was very hot in interior
New Brunswick but cool on the Fundy coast. Fredericton reached
95°F and had 11.0 hours of sunshine, but at Saint John Airport,
S35 miles away, the maximum was 64°F. Mean relative humidity
was 61 per cent at Fredericton and 94 per cent at Saint John,
but neither. station had any precipitation. Further details of
the weather on each of these days are shown on the maps them-
selves.

On July 5 (Figure 11.1) attendance was very low at all
swimming facilities and beach parks in the Edmonton region.

None of the outdoor swimming places received more than 2 per
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cent of its peak use.l The beach parks fared slightly bet-
ter than this, the highest figure being 19 per cent at Thunder
Lake, but 7 per cent or less for the other four facilities.

The multi-activity parks at Cross Lake and Garner Lake, attrac-
ted 36 and 22 per cent respectively of their peak use.2 On
the other hand, Edmonton's Riverside Golf Course was relatively
popular. Rounds played were 62 per cent of the total on the
busiest day of the summer.

On August 10 (Figure 11.2) almost all facilities had
more visitors than on July 5. The significant difference on
this day is‘the relative popularity of various typés of
facility. Sandy Beach in Elk Island Park, the one swimming
site outside Edmonton,; and four of the region's six beach
parks recorded their peak attendances for 1969. Swimmers
at pools in the city of Edmonton,. however, ranged from 32 to
66 per cent of the 1969 maximum. Day-use of the multi-activity
Cross Lake, and number of rounds played on Riverside Golf
Course were lower on August 10 than on July 5. These figures
provide strong support for the view that recreationists do
respond to weather conditions in their choice of trip destin-
ations. Whether consciously or not, recreationists appear to

favour particular activities over others, depending on the

1 The figure of 71 per cent for Borden Park Pool should
be ignored. As has been demonstrated previously, there seems
to be a problém with this pool's 1969 attendance records.

2 Cross Lake and Garner Lake are both in the north of
the Edmonton study region, which experienced warmer and drier
weather than the remainder of the region on July 5.
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prevailing weather situation. Thus weather is a factor in
the choice of a trip destination.

Similar influences of weather on the relative épatial
distribution of facility day-users are indicated in the
Ottawa-Hull study region. The swimming areas of Ottawa City
and the beach parks of the region were much more intensively
used on August 31 than on July 28, This was not true for
some of the other recreation sites. Vehicle entries at the
East and West Gates of Long Sault Parkway reached only 32
and 53 per cent of their maxima respectively on August 31.
These figures were scarcely higher than the values of 29 and
36 per cent respectively on July 28. Pleasure driving or
facilities such as the picnic areas and nature walks were
more attractive to Parkway visitors on July 28 than were Mille
Roches and Woodlands beaches. These two beaches received 89
and 65 per cent respectively of peak use on August 31, but
only 15 and 6 per cent on July 28.

In southern New Brunswick on Monday, July 14, 1969, a
cool, wet day, the only appreciable attendances were at pic-
nicking parks (Figure 11.5). 1In contrast, on June 28, 1969,
although use of picnic sites was greater than on July 14,
facilities such as swiﬁming pools, beaches and multi-activity
parks were strongly favoured (Figure 11.6). The most favoured
destinations on July 14, picnic areas were given lower prefer-
ence on June 28. An interesting feature of June 28 is the
very low attendance at the Saint John and Bay of Fundy beaches.

There is a sharp contrast between these attendances and the
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peak levels for the .whole summer reported on the same day at
several swimming and beach facilities in intérior New Bruns-
wick. There was a very strong temperature gradient across
southern New Brunéwick. Maxima were 64°F at Saint John Air-
port, 74%F at Alma, 86°F at Sussex, and 95°F at Fredericton
Airport. Attendances at swimming and beach facilities reflect
‘this temperature differential. The maximum temperature at
Saint John Airport on June 28 was thus just below the limit-
ing value suggested for swimming in Table 4.7 (p. 87). An
additional.factor, not analyzed in this thesis, may have been
the fog reported at Saint John on this day. This played a
role in keeping the temperature down, and was presumably also
a factor in the small beach attendances in the Saint John
area.

As is clearly demonstrated in the series of maps, the
decision to participate in outdoor recreation is not affected
in a mere yes-né fashion by the weather. Weather in fact
plays a major role in shaping the choice of activity and the
location of the recreational facility to be used. Figures
11.1 to 11.6 strongly support the conclusion from the earlier
activity analyses thétﬂéome outdoor pursuits are more influ-
enced by weather conditions than others. A hierarchy of
relationships between activity participation and the more
significant weather variables may be developed. Figure 11.7
provides a summary of findings concerning the associations
between use of various types of facility and the individual

weather variables analyzed. In most instances, maximum
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The attendance axis has different scales
for each activity. The actual proportion
of the total population which participates
in each activity varies. Golf and tennis
are less popular than beach use, and the
actual peak numbers for these sports are
much smaller than the numbers of persons
engaged in beach use on its peak day.
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Figure 11.8

ILLUSTRATION OF THE WEATHER-SELECTIVENESS OF OUTDOOR
" RECREAT IONISTS
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temperature 1is the single variable most closely-related to
use. Based on the informatién in Figure 1l.7, a hypothesis
for the choice of a recreational activity under different
temperature conditions is proposed in Figure 11.8. This
diagram is a schematic illusfration of the "weather-selective"
behaviour of outdoor recreationists.

The figure depicts a simpiified situation of 'a fixed pop-~
ulation of recreationists confined to a region where only
five types of facility are available for patronage. The re-
lationships between participation in the individual activities
and maximum temperature have been plotted on one set of axes.
They represent summary versions of those identified in Chap-
ters IV to X for the school vacation period. With maxima
below 60°F, only multi-activity parks, golf and tennis, and
special sites receive any significant patronage. These ac-
tivities are still most favoured between 60 and 70°F, but in
this range of maximum temperature, beaches and swimming areas
begin to be used. Use of golf courses, tennis courts and
special sites peaks in mid-70 temperatures, and that of multi-~
activity parks at about 80°F. Beéch use and swimming are
selected by increasing numbers of outdoor recreationists
above 70°F and above 80°F are strongly favouréd activities.

A decrease in use of outdoor sports facilities, special sites
and multi~activity parks sets in as temperatures climb to the
80s and 90s. It is likely that the concept of alternative
opportunity explains part of this decrease. A number of

those who would choose golf, tennis or special sites at 65°F
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are likely to swim or visit a beach at 85°F jf the; can.

This weather-selectiveness of outdoor recreationists
has an important implication for the faciiity operator. It
suggests that though outdoor recreation areas may truly com-
pete with one another in the quality of experience and ser-
vices that they offer, the weather situation strongly ‘affects
their competitive position. The commercial operator who
offers at his facility a range of outdoor activities favoured
under the widest range of weather conditions has a distinct
advantage over one who offers only a single attraction such
as the special site or the beach.

Weather is by no means the only factor in variations of
daily attendance at outdoor recreation facilities. Features
such as user characteristics and preferences can obscure and
even counter weather influences on facility use patterns. On
Monday, July 28, 1969 (Figure 11.3), attendances at Carson
Lake, Bon Echo, Silver Lake and Old Fort Henry were greater
than on August 31; so too were lockages of American boats
through all the Rideau lock-stations studied except Newboro.
The higher use of all these facilities on July 28 is surpris-
ing in view of the warmer, sunnier weather of August 31.
However, tourists make Up an important component of the users
of these facilities, and it appears that the traditional
tourist season is chiefly responsible for this situation. A
further example is the decline in attendance at facilities in
the city of Edmonton on midsummer Sundays as the weather ap-

parently improves. Such use patterns reflect a tendency for
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increased numbers of Edmontonians to leave the c¢ity on such
days during this period to seek their recreation further a-
field. This tendency is not present outside the school
vacation period.

Variations in use patterns and user characteristics apart,
there are some very definite regional variations in the
responses of outdoor recreationists to weather. In the Edmon-
ton region, large numbers of people will swim out of doors
in air temperatures which seem to be considered too cold by
most swimmers at Ottawa beachés. Beach users in southern New
Brunswick will tolerate higher relative humidities than theiz
counterparts in the other study regions. Lack of sunshine
inhibits Edmonton recreationists most of all, and has least
effect in New Brunswick. 1In accounting for these variations,
one may tend first to speculate that they result from differ-
ences in the climatic conditions to which the recreationist
is accustomed. For instance, the tolerance of lower temper-
atures for swimming found in the Edmonton region might be
explained by the fact that Edmonton's mean annual temperature
is 5°F cooler than that of Ottawa.

There are other factors that might also explain these
regional variations. These variations may exist notlbecause
there are regional differences in climate but because there
are regional differences in recreationists. It may be that
the socio-economic characteristics of the regional populations
are playing a role in these differences. Such characteristics

‘have already been recognized as factors in varying rates of
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participation in outdoor recreation (ORRRC, 1962:20, pp. 10~
29). One may rationalize that immigrants to Canada from
Africa and from Britain will view their new climate differ-
ently. Ottawa's international community is uniquely consti-
tuted because of the city's position as the federal capital.
The strong affinity of Edmontonians for lakes in summer may
be a reflection of their prairie landscape and their‘distance
from the sea.

Another possibility in the regional variation in weather
response is the composition of the User-group within each
region. It was shown in Chapter II that more tourists are
counted among the users of the facilities studied in the
Ottawa-Hull and southern New Brunswick regions than in the
case of the Edmonton region. The inclusion of both local
residents and tourists aﬁong the users of the recreational
facilities analyzed is beneficial to the study. This provides
a2 wider selection of recreationists than the three geographic
regions can supply from their residents alone. Although tour-
ists may have different outdoor recreation preferences, they
nevertheless are responding to the same weather situations as
local residents. Therefore recreationists in the two eastern
Canadian regions may show different responses to weather from
those in the Edmonton region where few tourists utilize the
facilities studied.

It is now appropriate to review the process by which the
outdoor recreationist considers weather factors when deciding

on an activity and a destination. It was previously stated
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(p. 54) that there are three sets of weather circumstances
to which the recreationist may react. These are conditions
on-site, conditions'at the user-origin, and forecast condi-
tions. There is a strong case for adding a fourth set of
circumstances, the anticipated conditions. The recreationist
M3y or may not be aware of the forecast, or he may even dis-
" regard an uﬁfavourable forecast in the hope that it will be
revised more favourably.

The summer recreationist is also affected by what the
weather has been like prior to his proposed outing. His re-
action to an unusual 80°F day in May is likely to differ from
his response to a day with a similar temperature in July.
preceded by several other warm days. The stage of the summer
is therefore impo;tant. Division of the analysis into peak
and off-peak periods -.of the summer has shown that very dif-
ferent weather responses characterize these two periods.
There is also the possibility that the weather may be emin-
ently suitable for a visit to a particular facility, but that
the prior conditions at the facility itself may deter visits.
A golf course still flooded from the severe thunderstorm of
the previous evening is a relevant example.

It was not possible to take factors such as these into
dccount in the project. However,.this study of weather-par-
ticipation associations reveals very significantly that maxi-
mum temperature occupies a dominant position among the weather
parameters examined. Maximum and minimum temperatures are

prominent among the items that receive mention in the daily
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public forecasts reported by the communications media. One
'is safe in considering weather forecasts to be at least 80
per cent accurate. Such reliability and the pre-eminence
of maximum temperature in the activity analyses (Figure 11.7)
strongly suggest that forecast maximum temperature may be an
important factor in decision-making for trips on the day to
which the forecast refers. It may be questioned whether the
recreationist makes his decision on the basis of the forecast
maximum temperature, or from his own interpretation of the
'e&isting weather situation. Since forecasts of maximum tem-
perature have such s high level of accuracy, it is difficult
to tell whether the forecast or the actual maximum temperature
is the more significant factor.

Further research in this field is obviously required,
and further discussion here would be mere speculation. It is
expected that the study previously mentioned at Michigan State
University (Crapo, 1970) will supply some of this needed
information. |

Factors apart from weather are also operative in the pro-
cess of selecting recreational activity and location. These
are ultimately exhibited in the patterns of use at outdoor
recreation facilities. Two of these factors, day of the week
and the school vacation period, are fundamental and have been
taken into account by the subdivision of attendance records
into six day-groupings for analysis. There is no pretence,
however, that such classification into day-grouping eliminates

all non-weather variation in facility attendances. Other .
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factors less important than the two mentioned may locally be
capable of countering the weather effects in recreation use.
This suggests that the predictability of attendances from
weather parameters alone, on a day-to-day basis, is limited,
the degree of_IEhitation varying at different facilities.

There is no daubt.that the outdoor recreationist, and
the facility manager especially, would be greatly aided by a
weather forecast which emphasized the weather parameters most
pertinent to the industry. These parameters, besides the
current emphasis on temperatures, might include the approxi-
mate timing and possible duration of precipitation, total
daily sunshine hours and mean daily relative humidity. The
Meteorological Service of the Quebec Department of Natural
Resources has already shown that specialized forecasts of
value to skiers can be provided (Villeneuve, 1969). It is
likely only a matter of time before similar efforts are ex-
tended towards all other forms of outdoor recreation.

One may speculate on the effects that anticipated im-
provements in weather forecasting might have on the outdoor
recreationist's reaction to the forecast. More reliable
weather forecasting for outdoor recreation is likely to lead
to greater dependence being placed by the public on the met-
eorolegist's predictions. Communication of the forecast to
the public is also likely fo become more effective because
both the media and the public at large will consider it their
business to be aware of the forecast. If outdoor recreation-

ists were to share fully in this increased awareness, an



210
almost inevitable effect would be an even more unmanageable
crowding at facilities during good weather than occurs in
many regions at present.

If successful weather modification on a large scale ever
becomes both technologically and economically feasible, it
could have a worse effect than present forecasting. Modifi-
cation would imply per se a perfectly accurate forecast of
good weather. Overcrowding of outdoor recreation facilities
would again be serious, unless many recreationists deliber-~
ately travelled further afield to avoid the congestion (Has-
tings and Tolley, 1966, pp. 92-93). In actual fact, weather
is never likely to be managed to satisfy all outdoor recrea-
tionists completely, for the demands of some on weather con=
flict with those of their non-recreational activities.4 Each
desires different weather for his different outdoor pursuits.

The predictability of daily attendances by specifying
relationships between weather and attendance is one of the
topics set out for examination in this thesis. Brief discus-
sion qf the nature of the weather-attendance interactions is -
necessary before the success or otherwise of such predictions
can be assessed.

The weather-attendance relationship will never exactly

or wholly follow a straight line, though over restricted ranges

% An interesting illustration is the litigation in the
case of Slutsky vs. City of New York (Morris, 1966). A resort
owner, Slutsky, sued on the grounds that cloud-seeding opera-
tions undertaken. in an effort to alleviate the city's 1965
water shortage had resulted in excessive rainfall. This weather
condition, he claimed, resulted in loss of revenue to himself.
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of a weather variable it may conform fairly closely to one.
Thus for swimming, under the conditions experienced in the
Canadian summer, the straight line is often the best fit for
the association with maximum temperature. Even when linear
correlation coefficients are high, as with swimming, the
lower end of the line will always tend to taper as shown in
Figure.ll.9. In the cases of special sites and outdoor
sports, the_relﬁtions between facility use and some of the
weather variables are more akin. to an exponential decay
curve, the Gaussian curve, or a growth curve (Figure 11.10).
The reader is referred to Figure 11.7 for details of cases
where these curves and not the straight line were suggested
by scattergrams.

The value of being able to incorporate weather parameters
in a predictive model of daily attendance at outdoor recrea-
tion facilities is undeniable. The possibility of doing so
will now be assessed. Such a model depends upon the relative
dominance of weather among the entire group of factors governing
daily attendance. Day of the week and stage of the summer
are two important factors whose effects have been recognized
by subdivision of the May 15 to September 15 period into tﬁe
six day-groupings. These two factors apart, weather frequently
assumes a significant role in the remaining attendance varia-
tion.

In some instances, the accuracy of daily attendance pre-
dictions based on weather is high. However, if a prediction

technique is to be of value to the facility manager, it must
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be quick to apply and simple to use. Swimming may be employed
as an example, using maximum temperature as the weather vari-
able. The straight line relationship fits fairly well over
the range of temperatures normally experienced. With high
linear correlation coefficients, accurate predictions can be
rapidly made from maximum temberature, day of the week and
stage of the summer. Ratios of standard error of estimate
to mean attendance are as low as 1:3. Assuming normal dis-
tribution of deviations from the regression line, then 68
per cent of all predictions based on maximum temperature alone
will be within 33 per cent of the actual attendance. The
addition of other information such as expected precipitation
or windspeed will improve the prediction still further. The
three variables: day of the week, stage of the summer, and
one relevant weather parameter are sufficient to allow useful
prediction of daily attendances only at swimming facilities,
beaches and outdoor sports areas. More comple;\brocedures
would be required at other types of facility, involving de-
tailed considerations-of two or three further weather variables.
Caution must be exercized in predicting attendances from
the weather relationships identified. One problem is that
.3t least one season of "calibration" is required for evéry
facility, even where weather parameters are highly signifi-
cant. A second is that predictive indices can be no more
accurate than the data from which they are developed. Errors
exist in recreation use data even where these are "reliable",

but such errors will be minimized in the future when the
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findings and recommendations of researchers in this field are
incorporated in a standardization of procedures for data col-
lection. A third difficulty involves the detailed application
of the weather-attendance relation to a forecast of actual
numbers of visitors to a given recreation area. This is a
task for those conversant with recreation area management and
especially the trends being shown at the individual facility
concerned. It will be necessary to take into account such
factors as the continued growth of participation in outdoor
recreation in Canada, local population changes, changes in
transportation networks, and many other factors.

The limiting weather criteria identified for participa-
tion by the majority of outdoor recreationists in particular
activities may also be used in defining the capability of the
climate of a given area to support such activities. Thus
Table 1ll.1 shows the 1969 temperature capability of the three
study regions to support outdoor swimming. This is expressed
in terms of the number of days at several stations in each
region which met the peak season requirements for maximum
temperature,5 as outlined in Table 4.7 (p. 87). If a classif-
ication into seven categories similar to that of the present

ARDA method (Appendix A) is required, then the number of days

S The reason for not tabulating the mean number of days
per year which meet the maximum temperature requirements is
that such data are published in Canada only in the
Weat { i for a very restricted number of first-order
weather stations. 1969 was 3 warmer than average summer at
Edmonton's Industrial . Airport but a little cooler than normal
in the rest of the Edmonton study region. June and July, 1969,
were cooler than normal in the Ottawa-Hull region, but August
wWas significantly warmer. 1In southern New Brunswick the 1969
summer was slightly warmer than normal.




TABLE 1l.1

NUMBER OF DAYS WARM ENOUGH FOR OUTDOOR SWIMMING AT LOCATIONS
WITHIN THE THREE STUDY REGIONS, 1969

Meteorological Maximum.Tgmpe;atgre, Ng..of days with Lower

Station Lower Limit, in “F* Limit Equalled or
Exceeded*¥

Edmonton Ind. Aifport 66 102

Coronation 66 106

Athabasca 66 94

Lac La Biche . 66 89

Penhold Airport 66 99

Whitecourt - 66 91

Ottawa Inter. Airport 70 97

Cornwall Ontario Hydro 70 102

Brockville © 70 106

Killaloe Airport 70 95

Fredericton Airport 66 108

Moncton Airpoxrt 66 107

Saint John Airport . 66 84

Alma 66 88

Milltown 66 116

Sussex 66 111

Source: * Analysis of data plots, 1970.
** Monthly Becoxrd, 1969 (Canada, Department of Trans-
port, 1969)

suitable for swimming could simply be grouped in the fashion
shown and each location placed in one of the seven claéses.
Certain problems arise in the application of the kind of
weather information shown in Table 1l.l. Many of these are
inherent in the development of any classification of land for
recreational capability, and need not be detailed. Such prob-

lems have already been recognized by the Recreation Sector of
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the Canada Land Inventory. The difficulty caused by regional
variations in recreationists' demands on weather is similar
to the regional variation in perception of scenery which was
experienced in developing the ARDA classification. Despite
these difficulties, maps have been prepared on a nationwide
scale from criteria for land and water resources which vary
from region to region, and presumably maps can be prepared
in like manner for weather.

Two other problems specifically related to weather must
be brought out. The first is that recreationists' demands
of weather appear to vary with the stage of the summer, at
least for two or three of the activities studied. For exam-
ple; in the off-peak Season, maximum temperature requirements
for beach use are 3-5°F lower and tolerance of mean relative
humidity extends by a value of 5-10 per cent, compared with
the July and August peak period (Table 5.6, p.110). The
issue can be partly avoided, as was done in deriving the data
for Table 11.1, by using the limiting weather criteria for
the peak period only. This is partly justified because the
limiting criteria were defined in Chapters IV to X by the 10
per cent level of weather-related peak use, or of the peak
use level experienced within each individual day-grouping.
If instead the limiting criteria had been defined in terms of
peak use during the whole summer, or the highest use.reported
from any one of the 124 days within the May 15-September 15
period, the off-peak criteria would approximate more closely

those of the school vacation period. However, this question
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requires more detailed inVestigation for application of these
criteria towards a system of mapping -outdoor recreation.
capability.

The second problem concerns the application of weather
criteria as developed here to the specific area analyses plan-
ned for Stages 2 and 3 of the Recreation Sector of the Canada
Land Inventory.(see footnote l, p.3). Some of these small
local areas will be subject to microclimatic influences
which will reduce the validity of assessing the area's climatic
capability from climatological observations made at points
some distance away. These problems will in general be great-
est where the density of observing posts is low, as in the
North West Territories, or where the weather element to be
observed is one such as sunshine hours. Fortunately such
problems are minimal in the populated southern portions of
Cénada where careful planning for, and management of, outdoor

recreation are at present most urgent.



CHAPTER XII
CONCLUSION AND RECOMMENDAT IONS

Weather affects participation in specific outdoor pur-
suits to different degrees. Outdoor recreationists are
"weather-selective" in that many of them will choose to par-
ticipate in one activity at the expense of others under a
given weather situation. Weather~selectiveness has a strik-
ing effect not bnly on activity choice, but also on the out-
door recreationist's choice of location on given days of the
summer. The fact that certain pursuits are favoured on cer-
tain days will result in locations with the best potential
for these pursuits being preferred also. This has obvious
implications conéerning the flow of recreational traffic on
highways. The analyses carried out in this study allow an
hierarchy of activity responses to be devised. At one end
of the scale, participatipn in driving for pleasure and pic-
nicking shows only slight response to weather during the
summer seasdn, while at the other end, beach use and swimming
are profoundly affected.

A hypothesis has been set up in Figure 11.8 based on two
premises: first, application of curve functions to the weather-
attendance relationship, and second, the ﬂierarchy of activi-
ties suggested by their varying degrees of weather influence.
Weather limitations on outdoor activities were also studied.
Criteria which result in use falling below 10 per cent of the
peak value observed in a particular day-grouping under con-

sideration were identified, and it proved possible to ascribe
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‘humerical values to these criteria for several activities.
For swimming, a number of weather variables (maximum temper-
ature, sunshine hours, relative humidity) can be chosen to
specify these criteria. In the cases of pleasure boating and
picnicking, only daily maximum temperature can be used for
this purpose. For some activities, especially swimming and
beach use, regional variations were deduced from the limiting
values of some weather variables, notably maximum temperature,
sunshine, and mean relative humidity. It was concluded that
spatial differences may result from regional variations in
c¢limate and perhaps also from the different adaptations, tol-
erances and preferences of the facility users.

Only limited comparison is possible with the findings of
other workers in the field. To the best of the writer's
knowledge, only one truly comparable study (Dowell, 1970) has
been completed to date. Dowell, whose study was Confined to
day-use boating,analyzed the effects of daily mean temperg~- "
ture, precipitation amount, total wind and Pressure change
on weekend boat-launchings at Dérdanelle Reservoir near
RQ§sellville, Arkansas, duiing the period from December 1968
to November 1969. He concluded that temperature and precipi-
tation were the most important weather variables, but that
launchings exhibited a definite seasonality -irrespective of
local weather conditions. In the bresent study, maximum
temperature is found to be the most important weather factor
influencing day-use of boats worked through Newboro and Chaf-

feys Locks on the Rideau Waterway. This agrees with Dowell'g
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findings. The précipitation element'was not énalyzed for
Newboro and Chaffeys Locks. The studies of both the Rideau
Waterway and Dardanelle Reservoir indicate that weather is
secondary to a marked seasonal concentration of boating use.
This concentration occurs mainly in the school vacation
period of July and August, both in Canada and the United.
States.

This study set out to explore the nature of the rela-
tionships between weather and participation in a number of
outdoor recreation activities, and to define quantitatively
limiting weather criteria for the enjoyable pursuit of each
activity engaged in. Besides deriving information on these
two objectives, it has attempted a review of the_role of
weather in the process of selection of activity and destina-
tion by outdoor recreationists. The findings highlight a
number of potential practical applications as discussed in
the previous chapter. However, the inevitablé limitations
imposed on the present study lead the writer to make recommen-
dations for further study as well as the collection of more
pertinent data. These recommendations are set out below.

The ultimate responsibility for recreation administration
throughout any country developing recreation facilities for
its leisure-seekers must lie in the hands of the central gov-
ernment. Though regional governments may be charged with
immediate responsibility for regional recreational development,
these governments are affected by the philosophy and policies

of the central government. Liaison is therefore needed among
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all levels of.government for the standardiiation and improve-
ment of recreational data coliection. These data must also
be stored and tabulated in a systematic and useful format,
Nationwide standards should be set for these procedures as
is done in the case of weather observations. Otherwise, data
collection will continue to be of widely disparate quality.
Studies like the present one which investigate recreational
characteristics from region to region will become much more
meaningful when recreation use measurements are comparable
and homogeneous because of.a set of nationwide standards.

Emphasis in the analyses of participation has been upon
relationships with actual weather conditions. Future studies
should also examine the influence of the "forecast weather"
on outdoor recreation behaviour. The recreationist's—inter-
pretation of the forecast, and indeed, even hisg frequent ig-
norance of it, seem to hive a marked bearing on his decision-
making. Resesrch under way at Michigan State University
(Crapo, 1970) should expand our knowledge ‘in this respect as
it is concentrating on the recreationist's Tesponses to the
forecast weather. This résearch, however, is treating a
rather restricted range of recreational activities; thus there
still remains a need for numerousg regional studies based oun
techniques similar to those developed here and in Crapo's
current study.

In such continuing studies, there should Certainly be
attempts at multivariate analysis of the weather-recreation

interaction. Although several weather variables were investi-



221
gated in fhis study, they were tested separately. Limiting
criteria for each activity were identified for individual
variables and relationships were studied éssentially in this
way, rather "than in terms of a total weather situation
experienced by the recreationist. The use of data plotting
and linear regression has given valuable insight in this.
exploratory research attempt. More sophisticated analyses
should encompass a multi-factor, non-linear approach with a
greater number of relevant weather variables. All the deepexr
analytical work required is unlikely to be feasible in the
near future, mainly because it will iequire systematic collec-
tion of data superior in quality to current records of
daily recreation use. When more specific data are available
for a longer period of time than a single year, it would be
useful to repeat the correlations performed in this study.

Specific recommendations must include improvement in the
gathering of daily records of attendance or use. Administra-
tive agencies should in many cases re-examine their policies
on the statistics they will collect and the purpose these data
will serve. Daily attendance data are the most important of
all the use information, yet they are often destroyed after
8 Year or two. Daily records can be easily punched on to IBM
cards and stored indefinitely at minimal cost. This procedure
is being followed by very few agencies. If universally adopted,
it should soon solve one basic problem encountered by the
writer, viz. the frequent lack of daily records for several

years of operation at facilities.
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More attention must be given to the accuracy and utility
of the use statistics collected. If one were to.judge from
the high percentage of facilities attempting to obtain daily
estimates of use volumes, one would conclude that agencies
administering outdoor recreation believe there is benefit
to be gained from this information. It may be suggested that
if a record can serve a useful purpose, then it should be
maintained at the highest possible level of accuracy. While
there is no shortage of facilities at which use is estihated,
data of High quality are lacking. Improvement of the quility
and storage of existing daily records should be emphasized.
There is also a marked imbalance between information on use
of government-run recreation areas and that of commercial
operations. If private operators were to report their daily -
attendance records - often jealously-guarded secrets - a large
body of priceless data would become available to recreation
researchers and plahners.

If meteorological services too are to be tailored to the
needs of the recreationist, the planner and the facility op-
erator, there must be a greater emphasis on the observations
and tabulations of weather elements such as tﬁose found in
this study to have most significance. Besides maximum tem-
perature, which already receives adequate coverage, .they
include total daily sunshine hours, duration and timing of
precipitation, and hourly relative humidity. These admittedly
require very detailed observations which would have to be made

by means  of self-recording instruments. Efforts should also
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be made to obtain records of the selected parameters at rec-
reation areas themselves, thus providing information of true
on-site conditions. Information on the mean values of the
parameters specified is useful to the general outdoor recre-
ation planner, but the facility operator and the recreationist
himself will be more concerned with the forecasting of imhed-
iate day-to-day values of these variables.

Forecasts for the outdoor recreationis% should include
the parameters mentioned above, but should go further than ‘
the traditional weather forecast in detailing conditions.
There is admittedly a growing.tendency for méteorological
services to orient forecasts towards important social and
economic activities. The growing awareness that specialized
weather information is of great economic and social value,
both to the recreationist himself and to recreation manage-
ment, will ultimately result in directives to Meteorological
Services to provide pertinent weather information. Studies
of the kind made in this thesis are of value in the formulation
of specialized weather sgrvices for outdoor recreation. It is
necessary that the meteofzibgist/climatologist be aware of the
characteristics and responses of recreationists if these ser-
vices are to be successful.

This project has been able merely to pioneer a useful
philosophy for the weather~participation relationship of ac-
tivities based on data for only one short season. Much cogi-
tation was involved before the approaches and techniques used

could be decided upon. These techniques and approaches may
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‘be applied to the whole complex of outdoor iecreation-weather
studies. They can be manipulated to provide helpful infor-
mation for recreation administrators whatever the activity
of their concern. Although extension of the present study
will doubtlessly be necessary, a climatic capability
classification for outdoor recreation can be developed from
them. A complete classification, however, will be the enor-

mous task of the future.
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APPENDIX A
THE ARDA LAND CAPABILITY CLASSIFICATION FOR OUTDOOR RECREATION

Seven capability classes of land are recognized. These
are detailed in the ARDA Manual (Canada, Dept. of Forestry
and Rural Development, 1967, pp. 8-9):

Class 1 LAND UNITS IN THIS CLASS HAVE A VERY HIGH CAPABILITY
FOR OUTDOOR RECREAT ION
These lands have natural capability to engender and
sustain very high total annual use based on inten-
sive activities.

Class 2 LAND UNITS IN THIS CLASS HAVE A HIGH CAPABILITY FOR
OUTDOOR RECREATION
These lands have natural Ccapability to engender and
sustain high total annual use based on intensive
activities.

Class 3 LAND UNITS IN THIS CLASS HAVE A MODERATELY HIGH
CAPABILITY FOR OUTDOOR RECREATION
These lands have natural capability to engender and
sustain moderately high total annual use based usu-
ally on intensive or moderately intensive activities.

Class 4 LAND UNITS IN THIS CLASS HAVE MODERATE CAPABILITY
FOR OUTDOOR RECREATION
These lands have natural Capability to engender and
sustain moderate total annual use based usually on
dispersed activities. '

Class 5 LAND UNITS IN THIS CLASS HAVE MODERATELY IOW CAPA-
BILITY FOR OUTDOOR RECREATION
These lands have natural Capability to engender and

sustain moderately low annual use based on dispersed
activities.

Class 6 LAND UNITS IN THIS CLASS HAVE LOW CAPABILITY FOR
OUTDOOR RECREATION
These lands either lack natural attractiveness or
present severe obstacles to their enjoyment, but
have the natural Capability to engender and sustain
low total annual use based on dispersed activities.

Class 7 LAND UNITS IN THIS CLASS HAVE VERY LOW CAPABILITY
FOR OUTDOOR RECREATION :
These lands have very little capability for any pop-
ular types of recreation activity. There may, how-
ever, be some Capability for very specialized activ-
ities with recreation aspects, or they may merely
provide open space.
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_‘Ihe.detailed guidelines for classifying land units for
mapping purposes avoid specific reference to the role that
weather and climate play in determining the capability.of
these units. The only firm reference to the role of climate
occurs in the guidelines (p. 124) for a narrative to accom=-
pany each 1:250,000 Recreational Inventory Map. Recommenda-
tions for a 50-150 word treatment of climate take up seven
lines of the page. |

On the statement that "climate merits separate treatment",
one miy comment that it is doubtful whether this treatment
should be “separate". Shortcomings of the cléssification
result from the lack of knowledge of the nature of weather
influences in 6utdoor recreation activities. Before any morke
adequate classification can be devised, knowledge of the na-
ture of weather influences with respect to each activity must

be available.



APPENDIX B

ATTENDANCE COUNT PROBLEMS

Reference has been made at various points to the problem
of using automatic traffic counter records from outdoor rec-
reation facilities with campgrounds. The procedure followed
by most authorities which use these data is to have the coun-
ter read daily at 8 a.m. The increase in count over the
previous day is taken to be indicative of the number of
vehicles using the facility on the previous day. If the
counter hose stretches across the wholé access road to the
facility, the count is divided by two in recognition of the
fact that both ingoing and outgoing vehicles are counted.

If the hose is arranged to record only either incoming or
outgoing vehicles, halving of thevcount is not required.

Use on Fridays as recorded by this method tends to be
higher than that on other weekdays because the count will
include a number of vehicles arriving on the Friday evening.
Occupants of these vehicles may be using only the campground
(Figure 3.1). One factor in this method of counting which
has a systematic variation is the ratio of campers to total
users. This ratio can be taken to be constant on all weekdays
except Friday. Unlike the other imperfections of the method,
which may be neglected in a sfudy of attendance variation,
the variability of this ratio cannot be neglected. In the
generation of data for a study of weather effects on the
daily use made of such parks, adjustment must be made for

this characteristic of their vehicle counts. This may be
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accomplished by the following adjustment technique.

The adjustment procedure requires records of the number
of camping groups in the park each night és well as the daily
vehicle count. If the number of camper vehicles is subtracted
from the total traffic count,.the difference is indicative
of actual day-use and is called here the "adjusted vehicle
count". Table B.l is an example of the case of a count
of incoming vehicles only.

One hundred vehicles entered the pabk on Wednesday; no
one camped overnight. We therefore assume that all 100
vehicles also left the park on Wednesday. Day-use may be
computed as 100 - O or 100 vehicles. On Thursday, 200
vehicles entered the park and 20 camping groups remained-
over Thursday night. Thus 200 - 20 or 180 were day~-use
vehicles. On Friday 400 vehicles entered the park; 120
groups camped and remained errnight. The adjusted vehicle
count for Friday would therefore be counted as 400 - 120 or
280. If none of the groups which camped on Thursday night
had left on Friday,then only 100 "new" camping groups would_
have arrived. In this case the number of day-ﬁse vehicles
would be 400 - (120 - 20) or 300. The best estimate lies
somewhere between 280 and 300. This best estimate can be ob-
tained because information on avenage length-of~stay, which
is related to camper turnover, is available or may be assumed
for mqst campgrounds. The turnover is calculated by. dividing
the number of campers of the night before by the number of

days of the average length-of-stay. Taking the example of



TABLE B.1l

PROCEDURE FOR' ADJUSTING VEHICLE COUNTER DATA AT
FACILITIES WITH CAMPGROUNDS

Day Daily No. of Day-Use Vehicles
Vehicle Camping Assuming: Best
Lount Groups No-turn- Complete Estimate¥®
over of turnover
campers
Wednesday 100 0 100 100 100
Thursday 200 20 180 180 180
Friday 400 - 120 300 280 290
Saturday 1700 170 1650 1530 1590

* Calculated by using an average length~of-stay for campers
of two days.

Table B.l, the best estimate of day-use vehicles for Friday
is 400 - (120 - 20/2) or 290.
With these weekdays as examples, it is evident that the

vehicle count actually taken cannot be consideredvrepresenta-
tive of daily variation in day-use because to do so would
assume that there were never any overnight campers. This
cannot be accepted. Consequently, the modified data take

this factor into account.



APPENDIX C
COMFORT INDICES

The two comfort indices emplbyed are Thom's Discomfort
Index (Thom, 1959) and the Effective Temperature (Amer. Soc.
HRAE, 1961).

Thom's Discomfort Index (TDI) is calculated from the
formula:
| TDI = 0.4 (Tp + Ty) + 15
where Tp and Tw are the dry and wet-bulb temperatures respec-
tively in degrees Fahrenheit. This is an index combining
temperature and humidity effects into a single numerical par-
ameter. In this study, a value assumed to be representative
of mid-afternoon (3 p.m. local time) is calculated from daily
maximum temperature and minimum relative humidity, using
tables to obtain wet-bulb temperature.

Effective Temperature (ET) incorporates the effects of
temperature, humidity and windspeed into a single variable.
A nomogram for its calculation from dry~bulb and wet-bulb
temperature and windspeed is given in Figure C.l. ET is ﬁhe
temperature of saturated still air found by subjective com-
parisons to give the same sensation of comfort or discomfort
as the existing conditions of temperature, humidity and wind-
speed. For use in the study, an assumed mid-afternoon value
is calculated from daily maximum temperature, minimum relative

humidity and 3 p.m. windspeed.
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