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ABSTRACT 

One aspec t  o f  r a t i o n a l  pa r k  p l a n n i n g  i n v o l v e s  d e t e r m i n i n g  what k i n d  o f  

o p p o r t u n i t i e s  people want  and where they  want them. That  i s ,  f o r  each des ign  

o r  l o c a t i o n a l  a l t e r n a t i v e  t h e  p l a n n e r  would  l i k e  t o  know t h e  i n h e r e n t  b e n e f i t s  

t o  be d e r i v e d  r e l a t i v e  t o  o t h e r  investments  under c o n s i d e r a t i o n .  S ince  t h e  

p r ima ry  b e n e f i t  of a  pa rk  i s  r e f l e c t e d  i n  t h e  number o f  v i s i t o r s ,  t h e  p l anne r  

must es t ima te  t h e  use o f  a  proposed s i t e  i n  advance o f  i t s  c o n s t r u c t i o n .  

Th is  t h e s i s  i s  d i r e c t e d  towards meet ing  these  needs by  f u r t h e r  deve lop ing  

methods which can determine t h e  v i s i t o r  i m p l i c a t i o n s  o f  va r i ous  l o c a t i o n a l  and 

des ign p o s s i b i l i t i e s .  

One means o f  improv ing  es t imates  o f  t h e  expec ted  v i s i  t a t i o n  o f  a  proposed 

park  i n v o l v e s  t h e  development o f  s t a t i s t i c a l  models which y i e l d  es t in ia tes  o f  

use based upon observed t r a v e l  p a t t e r n s  o f  users  a t  e x i s t i n g  s i t e s .  Us ing  

t h e  number o f  v i s i t s  as t h e  dependent v a r i a b l e ,  a  r e g r e s s i o n  model was 

developed u s i n g  exp lana to r y  v a r i a b l e s  t h a t  were spec i  f i  c  t o  p o p u l a t i o n  cen te rs  

and parks i n  t h e  Lower Ma in land  Region o f  B r i t i s h  Columbia. 

The r e s u l t i n g  model p rov i des  a  f a i r l y  c l o s e  p r e d i c t i o n  o f  t h e  a c t u a l  

a t tendance a t  those pa rks  under c o n s i d e r a t i o n .  I t  seems reasonable ,  t h e r e f o r e ,  

t h a t  t h e  f i n a l  e s t i m a t i n g  equa t ion  cou ld  be  used w i t h  some c o n f i . d e . n c e  

i n  p r e d i c t i n g  a t tendance  t o  a  new o r  proposed s i t e .  
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INTRODUCTION - CHAPTER ONE 

Many wr i te r s ,  including B u t  

the role t ha t  outdoor recreation 

healthy person. According t o  t h  

door a c t i v i t i e s  t o  get  away from 

l e r  (1959) and Romney (1945), have emphasized 

plays in a physical ly and emotional ly  
i s  view, one needs t o  pa r t i c ipa t e  in some out- 

the  tensions of job and urban l iv ing.  

Although t h i s  view i s  becoming ra ther  widely held,  i t  i s  not new. More than 

a century ago J .S .  Mill (1970) wrote: 

I t  i s  not good f o r  man t o  be kept perforce a t  a l l  times 
in the  presence of h i s  species .  A world from which 
sol i tude i s  ex t i rpa ted ,  i s  a very poor i dea l .  Soli tude 
i n  the sense of being often alone, i s  essen t ia l  t o  any 
depth of meditation o r  of character;  and so l i tude  i n  the  
presence of natural beauty and grandeur, is  the  cradle of 
thoughts and aspira t ions  which are not only good f o r  the  
i ndi vi dual , b u t  w h i  ch socie ty  coul d i l l  do without (p .  115). 

Regardless of how one views need f o r  outdoor rec rea t ion ,  there  i s  no 

question t ha t  many people demand i t .  Millions of Canadians spend portions of 

t h e i r  available time and income t o  enjoy outdoor recreation which i s  one of 

the  f a s t e s t  growing a c t i v i t i e s  in Canada. This t rend may be t raced through 

many indi cators : the increased construction of commerci a1 recreation faci  1 i t i e s ,  

the  r is ing sa les  of f ishing t a ck l e ,  s k i s ,  outboard motors, mobile homes, and 

above a l l ,  the r i s ing  number of v i s i t s  t o  National and Provincial Parks. The 

trends in park attendance are shown in Figure 1 .  

As frequently suggested (Kraus 1971, Clawson 1963, Knetsch and Davis 

1966, Landsberg - e t .  - a1 . 1963), social  trends such as increasing a v a i l a b i l i t y  

of l e i sure  time, higher incomes, a growing population, sh i f t i ng  age s t ruc tu r e s ,  

and considerably more mobility wi l l  continue t o  influence the  demand f o r  

outdoor recreation.  

An Examination of Trends 

Thus fo r  the f i r s t  time s ince  h i s  c rea t ion ,  man wil l  
be faced with h i s  real , his  permanent problem - how t o  
occupy the l e i sure  which science and compound i n t e r e s t  
wi l l  have won f o r  him, t o  l ive  wisely and agreeably and 
we1 1 ( p .  445).  



.2 

FIGURE 1 

TABLE I 

ESTIMATED VISITS TO CANADIAN PUBLIC PARKS (1964, 1974) 

(Thousands) 

Provi nci a1 National National 
Year - Parks Parks H i s t o r i  c S i t e s  Total 
1964 ' 23,590 9,170 1,445 34,205 
1974 45,977 18,290 5,185 69,452, 

. 

Source: Federal /Provincial  Parks Conference, 1976, Park and Recreation 
Futures i n Canada,  V i  c t o r i  a ,  p .62.  

[.;Ey: 8-----------0 0----------0 [it-------------8 D------------Q TOTAL PROVINCIAL PARKS A NATIONAL HISS'ORiC 
PAR I S  PARKS 
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The above passage was wr i t t en  by J.M. Keynes (1930). Our  economic 

system has long held out one r a the r  s t r i k ing  promise - the  eventual opportun- 

i t y  f o r  a great  deal more l e i su re .  Free time wi l l  be abundant. One way t h a t  

the  amount of l e i su r e  hours can be increased i s  by a reduction i n  the  average 

number of hours worked each week. A review of contemporary l i t e r a t u r e  indicates  

what some authors predic t  as t o  the  timing and extent  of fu tu re  reductions i n  

the  work week (Table 11 ) .  

TABLE I I 

ESTIMATES OF THE FUTURE WORK WEEK 

(Hours) 

Clawson - e t .  - a l .  (1956) 

O . R . R .  R . C .  (1962) 

Nat. Comm. on Tech. 01967) 

Kahn A e t .  - a l .  (1967) 

Laplante (1969) 

Dyke (1970)* 

D'Amore & Assoc. (1974) 

Shafer,  Moel l e r ,  and Getty 
(1 974) 

*White Collar Workers Only 

Clearly, the experts  do not agree on e i t h e r  the  magnitude o r  timing of 

the  promised reduction i n  the work week. To t h i s  point  i n  time each predicted 

reduction has proven t o  be an overestimate. According t o  S t a t i s t i c s  Canada 

(1974), the work week has s t a b i l i z e d  a t  approximately 40 hours, However, there 

have been some recent developments t h a t  tend t o  o f f e r  more l e i sure  hours. In 

par t i  cu la r ,  a four day week involving t h e  same number of weekly hours of work 

i s  beconling more popular. Another recent innovation has been the  " f l ex  hours" ' 

system, giving workers increased freedom in choosing t h e i r  dai ly  hours of work. 

In the  post war years ,  we witnessed a growth i n  paid vacations and a trend 

towards longer durations of such, together  with a general lengthening of r e t i  re- 

ment periods. Each of these trends has contributed t o  increasing the  availa-  



b i l i t y  o f  l e i s u r e  hours.  Some groups i n  the  p o p u l a t i o n  a r e  g e t t i n g  a  l o t  more 

l e i s u r e  t ime  and many people are g e t t i n g  more o f  i t . 

Accord ing t o  S t a t i s t i c s  Canada (1976),  p e r  c a p i t a  d isposab le  income has 

inc reased  about  8.7% ove r  t h e  1  a s t  decade. T h i s  r a t e  o f  i nc rease  has v a r i e d  

from p r o s p e r i t y  t o  recess ion,  and i s  o f ten  masked by i n f l a t i o n .  Yet,  t h e r e  

have been remarkable ga ins i n  r e a l  p e r  c a p i t a  income i n  t h e  p a s t  few decades. 

As incomes i n  general  r i s e ,  the  p r o p o r t i o n  which i s  spen t  on n e c e s s i t i e s  

dec l ines .  Persons w i t h  h i g h e r  incomes a r e  a b l e  t o  spend t h e i r  wages on o t h e r  

than t h e  n e c e s s i t i e s  o f  1  i v i n g .  As incomes r i s e ,  people can spend more on 

ou tdoor  r e c r e a t i o n  exper iences.  

With t h i s  new a f f l u e n c e ,  more and more people w i l l  be a b l e  t o  a f f o r d  

a c t i v i t i e s  which h e r e t o f o r e  have been p r o h i b i t i v e l y  expensive. A c t i v i t i e s  

. which r e q u i r e  a  s u b s t a n t i a l  o u t l a y  o f  money a re ,  ove r  t ime,  becoming more 

popular .  

Recreat ional  equipment, f a c i l  i t i e s ,  and a c t i v i t i e s  a re  becoming more 

and more sophi s  ti cated. Inc reased  incomes t o g e t h e r  w i t h  techno1 ogy have 

c rea ted  m n y  new a c t i v i t i e s  and reshaped t h e  cha rac te r  o f  o l d  ones. Witness 

t h e  growth o f  snowmobil ing, w a t e r  s k i i n g ,  g l i d i n g ;  a l s o  t h e  use o f  r e c r e a t i o n a l  

veh ic les ,  acqual ungs, t e l e p h o t o  lenses,  and s k i  l i f t s .  

P r o v i d i n g  o p p o r t u n i t i e s  t o  p a r t i c i p a t e  i n  these t e c h n o l o g i c a l  a c t i v i t i e s  

o f t e n  requ i res  many new f a c i l i t i e s  and m o d i f i c a t i o n s  i n  p a r k  i n f r a s t r u c t u r e s .  

Campgrounds speci  a l l  y des i  gned f o r  b i  g  camping v e h i c l e s  r e q u i r e  n o t  o n l y  

mod i f ied  pa rk i ng  spurs,  b u t  a l s o  water,  e l e c t r i c a l ,  and sewage hookups. Tent  

campers a re  now s u b s t a n t i  a l l y  outnumbered i n  Canadian pa rks  by f a m i l i e s  w i t h  

vaca t ion  t r a i l e r s ,  t ruck-mounted camper u n i t s  , and o t h e r  mob i le  homes. Accor- 

d i n g  t o  Parks Branch records ,  o n l y  34 p e r c e n t  o f  t h e  v i s i t o r s  t o  B r i t i s h  

Col umbia Prov i  n c i  a1 Parks i n  1975 used t e n t  accomodati on. 

' V i s i t o r s  seem i n c r e a s i n g l y  s o f t ;  l i f e  i n  camp i s  o f t e n  l i t t l e  d i f f e r e n t  

than home. Requests t o  pa rk  a u t h o r i t i e s  f o r  h o t  water ,  l a u n d r y  f a c i l i t i e s ,  

showers, e l e c t r i c i t y ,  and f l u s h  t o i l e t s  a re  becoming more emphat ic.  The 

i n c r e a s i n g  numbers o f  park users t o g e t h e r  w i t h  a  changing p a t t e r n  o f  p r e f e r -  

ences i s  accompanied by a  need t o  harden h e a v i l y  used areas. Paved p a r k i n g  
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l o t s ,  complex water  systems, f l ush  t o i l e t s ,  and o t h e r  c o s t l y  inlprovenlents a re  

o f t e n  needed t o  assure v i s i t o r  s a t i s f a c t i o n ,  safety ,  adequate s a n i t a t i o n ,  and 

p r o t e c t i o n  o f  the  s i t e  i t s e l f .  

O f  a l l  t he  socio-economic f a c t o r s  a f f e c t i n g  p a r t i c i p a t i o n  i n  outdoor  

r e c r e a t i o n a l  p u r s u i t s ,  age has t h e  sharpest  i n f l u e n c e .  As migh t  be expected 

the  o l d e r  people get,  t h e  l e s s  they  engage i n  t he  m a j o r i t y  o f  outdoor  a c t i v i t i e s  

For  Canada, t h i s  has a  s p e c i a l  s i g n i f i  cance. The h i g h  b i r t h  r a t e  o f  t h e  

1950's which came t o  be known as t h e  "baby boom" has profound i m p l i c a t i o n s  

f o r  t he  subsequent course o f  outdoor  r e c r e a t i o n .  Equa l l y  p ro found though, 

are t h e  imp1 i cat ions  o f  t h e  p r e c i  p i  tous drop i n  t he  b i  r t h  r a t e  whi ch began i n 

t h e  1960's.  A by-product  o f  these t rends,  o f  course, i s  t h e  r e s u l t i n g  na ture  

o f  t h e  age d i s t r i b u t i o n .  We can expect  o l d e r  groups t o  c o n s t i t u t e  a l a r g e r  

p r o p o r t i o n  o f  the Canadian p o p u l a t i o n  i n  t he  f u t u r e .  

To the' e x t e n t  t h a t  popu la t i on  growth a l t e r s  t h e  composi t ion of consumer 

demands, i t  i s  l i k e l y  a l s o  t o  i n f l u e n c e  investments o f  var ious  k inds i n  out-  

door r e c r e a t i o n a l  f a c i l i t i e s .  The consumption p a t t e r n s  o f  c h i l d r e n  are c l e a r l y  

q u i t e  d i f f e r e n t  f rom those o f  a d u l t s  and t h e  i m p l i c a t i o n s  f o r  investments i n  

r e c r e a t i o n a l  f a c i l i t i e s  are a l s o  q u i t e  d i f f e r e n t .  S p e c i f i c a l l y ,  f u t u r e  

investments i n  outdoor  r e c r e a t i o n a l  f a c i  1  i t i e s  migh t  be expected t o  r e f l e c t  

middle-aged tas tes ,  p a r t i c u l a r l y  t h e  t a s t e s  o f  people born  i n  t he  p e r i o d  o f  

t h e  g rea t  "baby boom". 

P lann ing  For the  Future 

When we look ahead t o  t h e  f u t u r e  i t  i s  n o t  unusual t o  s t a r t  by g lanc ing  

a t  t he  pas t  t o  see where the  t rends  are l i k e l y  t o  lead.  Over the  l a s t  decade 

as t h i s  i s  w r i t t e n ,  the  combined e f f e c t  o f  bo th  an i n c r e a s i n g  supply  of  

f a c i l i t i e s  and a  r i s i n g  demand f o r  r e c r e a t i o n a l  o p p o r t u n i t i e s  have l e d  t o  an 

o v e r a l l  increase i n  outdoor  r e c r e a t i o n a l  a c t i v i t y  o f  about 7.1 percent  ,annual ly .  

T h i s  means a  doubl ing i n  attendance every 10 years.  .What can these h i s t o r i c  

t rends t e l l  us about t h e  f u t u r e ?  L i t e r a l l y , ,  no t  much and as Clawson (1959) 

p u t  it: 

Simple ex tens ion  of  t r e n d  l i n e s ,  which under some 
circunlstarrccs i s  sound economi c  procedure, i n  t h i s  instance,  
g i ve  answers t h a t  are nonsensi ca l  . . . c l e a r l y ,  t h i s  won ' t  do; 
o u r  c a r e f u l  c a l c u l a t i o n s  have o n l y  l e d  down the  same b l i n d  



a l ley  t h a t  sometimes tempts playful s t a t i s t i c i a n s  t o  
prove by t rend l ines  t h a t  some fast-growing town wi l l  
i n  a ce r ta in  number of years have more people than the 
whole s t a t e ,  and i n  a ce r ta in  number of added years ,  than 
the en t i  re country (p .  9 ) . 

Or, as Boulding (1973) once sa id :  

Anyone who believes exponential growth can go on 
forever is  e i t h e r  a madman o r  an economist (p .3 ) .  

There are a multitude of d i f f i c u l t i e s  i n  making projections of future  

demands fo r  outdoor recreat ion.  We can expect many unforeseeable factors  t o  

a r i s e  which a1 t e r  the  pace of recreational  par t i c ipa t ion .  

In basing est imates of future  demands f o r  outdoor recreat ion on 

h i s t o r i c  trends i n  use, we must understand t h a t  the  past  rapid growth in  

outdoor recreational  a c t i v i t y  was possible only because the  supply of oppor- 

t u n i t i e s  expanded so  g rea t ly .  Had f a c i l i t i e s  remained a t  a f ixed level of 

supply, use would not have increased as i t  did. We cannot expect future  use 

t o  increase a t  the same ra te  as i n  the  past  unless more a reas ,  l a rger  acreages, 

and more f a c i l i t i e s  are  provided. 

To the degree t h a t  increased opportunit ies are not provided, we can 

expect the ex i s t ing  s i t e s  t o  be used t o  a g rea te r  capacity.  In pa r t i cu l a r ,  

w i t h  a given level of land, water and f a c i l i t i e s  dedicated t o  recreational  

pursui ts  and a growing number of people placing demands on these  f a c i l i t i e s ,  

we can expect t ha t  congestion wi l l  r e s u l t .  Congestion i s  l i ke ly  t o  cause a 

decline i n  the personal recreat ion experience and might well reduce t he  number 

of recreational  outings t h a t  any indi vi dual woul d demand i n  i t s  absence. 

Projecting Part i  ci pation 

The projection of past attendance can give us some idea of the di rect ion 

outdoor recreat.iona1 a c t i v i t y  i s  going, but i t  does not inform us as t o  the 

r e l a t i ve  growth and fu ture  magnitude of par t i c ipa t ion  i n  various a c t i v i t i e s .  

Two s tud ies ,  t h a t  of the  Bureau of Management Consulting (1976) and Ci cchet t i  

e t .  a1 . (1969), have attempted t o  answer these questions.  - - 

The Bureau of Ma~;agement Consulting Study involved projecting the growth 

i n  the  number of par t i c ipan ts  ten years of age and older  in  twelve se lected 
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a c t i v i t i e s .  Using mu1 t i p l e  regress ion  ana lys i s ,  a  l i n e a r  re1 a t i o n s h i p  was 

determined between peoples'  socio-economic c h a r a c t e r i s t i c s  and the  Canadian 

n a t i o n a l  p a r t i c i p a t i o n  r a t e .  The model was based on the  assumption t h a t  each 

socio-economic group mainta ins the  same r a t e  o f  p a r t i  c i p a t i o n  over  t ime and 

f u t u r e  p a r t i  c i  pa t i on  est imates were based upon p r o j e c t e d  changes i n  the  socio-  

economic va r iab les .  I t  i s  q u i t e  u n l i k e l y ,  however, t h a t  p a r t i  c i p a t i o n  ra tes  

w i l l  grow i n  s tep w i t h  o n l y  socio-economic f a c t o r s .  

P a r t i  c i  p a t i  on data ob ta ined from popu la t i on  surveys are  measures o f  

consumption, which i s  dependent on t h e  demands o f  t h a t  popu la t i on  as we11 as 

the  supply o f  o p p o r t u n i t i e s  t h a t  they en joy .  As Knetsch (1974) suggests: 

. . . the r a t e  o f  p a r t i c i p a t i o n  f o r  most a c t i v i t i e s . .  . 
seem more 1 i  k e l y  t o  vary w i t h  the  supply of  o p p o r t u n i t i e s  
a v a i l a b l e  t o  people i n  d i f f e r e n t  areas than w i t h  d i f f e rences  
i n  popul a t i  on cha rac te r i  s t i  cs t h a t  g i ve  ri se t o  d i  f fe rences 
i n  demand.. .The p o i n t  i s  t h a t  observa t ion  o f  what occurs 
wi.11 no t  alone pe rm i t  judgement o f  r e l a t i v e  demands (p.19).  

Using p a r t i  c i  p a t i  on r a t e s  as an i ndi  ca to r  o f  demands can l e a d  t o  p r o v i  d ing  

more o f  t he  same k i n d  o f  f a c i l i t i e s  i n  the  areas which a l ready  are w e l l  sup- 

p l i e d .  Moreover, i f  people do n o t  p a r t i c i p a t e  i n  an a c t i v i t y  because they 

lack  oppor tun i t i es  s i g n i  f i  cant r e c r e a t i o n  demands are  never brought t o  l i g h t  . 

TABLE I 1 1  

REASONS FOR NOT PARTICIPATING I N  AN ACTIVITY 

Lack o f  Time 

Lack of Supply o r  Crowdedness 
o r  Distance From House 

Lack o f  Money 

Lack of Ski 11, Age, Heal th,  Fear 

Lack of E q u i p w n t  

Other 

That One Would L i k e  
To P a r t i  c i  pate I n  

29% 

22% 

As Many Days As 
One Woul d  L i  ke 

5 8% 

18% 

Source: C icche t t i  e t ,  c. The Demand and Supply o f  Outdoor Recreat ion 
Rutgers ~ n K e r s i t y ,  Ne\v Jersey, 1969, p.69,70. 
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Casual observation of Table I11 reveals the  importance of supply related 

variables i n  re lat ion t o  recreational par t i  cipation. However, s tudies  which 
r e l a t e  par t ic ipa t ion  to  supply variables are  re ia t ive ly  rare  i n  outdoor rec- 

reational research l i t e r a t u r e .  

One tha t  has achieved some degree of success, however, is a study 
conducted a t  Rutgers University ( C i  cchetti  - e t .  - a1 . , 1969) which involved an 

analysis of 24 outdoor a c t i v i t i e s .  In t h i s  study, variables representing the 
qua1 i  ty  and quantity of recreat i  onal faci 7 i  t i e s  were analyzed together with 
socio-economi c factors  t o  explain par t ic ipat ion levels.  

Having determined the relat ionship between part ic ipat ion i n  a cer tain 

a c t i v i t y  and the associated explanatory variables,  it.  i s  possible t o  make 

projections of future demands. These estimates can be made from projections 

of future populations and thei r expected socio-econorn-i c charac ter i s t i  cs together 

w i t h  some assunptions about the supply of opportunities. In the Rutgers study, 
the derived relationships were used t o  show the re la t ive  e f f ec t s  of two 

d i f fe rent  future supply scenarios on recreational demands.. 

The Problem 

We have seen t h a t  extrapolating past trends i n  recreation may lead 

t o  highly unlikely estimates.  Me have a lso  reviewed some attempts t o  estimate 

future participation i n  various activ.i t ies which can indicate some idea of 

where we are headed i n  regard t o  future par t ic ipat ion rates .  There s t i l l  

remains, however, a fundamental weakness in  these approaches. Speci f i  cal l y ,  
any government which has allocated funds t o  the developxent of additional out- 

door recreational f a c i l i t i e s  cannot determine by these nethods what kind of 

o p ~ o r t u n i t i e s  people want and where they want them. A&itionally, i n  the design 
of nzw parks or  expanded versions of exis t ing f a c i l i t i e s  the planner i s  in te r -  

ested in ascertaining the v i s i to r  implications o f  each cirf several a1 ternate  

design poss ib i l i t i e s .  That i s ,  the planner would l ike  to  knorv f o r  each 

design version how a park would "stack up" against  other parks. Rational park 
planning requires tha t  these questions be answered. 

I t  i s  not unusual f o r  planners t o  rely on vis i ta t ion data from simi l a r  

exist-ing s i t e s  i n  order to  e s t i l a ~ t e  how many people carr be expected t o  use a 



proposed s i t e ,  i f  and when t h e  f a c i l i t y  becomes a  r e a l i t y .  Bu t ,  even though 

a  s i m i l a r  e x i s t i n g  f a c i l i t y  draws 20,000 v i s i t s  p e r  year ,  t h e  new pa rk  w i l l  

n o t  n e c e s s a r i l y  draw t h e  same number o f  v i s i t o r s .  Casual o b s e r v a t i o n  o f  

e x i s t i n g  P r o v i n c i a l  Parks i n  B r i t i s h  Columbia revea l s  t h a t  no park  i s  i d e n t i c a l  

t o  another .  Even i f  t h e  n a t u r a l  and man-made f e a t u r e s  a re  t h e  same, t he  

l o c a t i o n  o f  a  park  w i t h  r e s p e c t  t o  highways and p o p u l a t i o n  cen t res  always r e -  

mains unique. Therefore,  i t  i s  i m p o r t a n t  t o  analyze t h e  u n d e r l y i n g  f ac to r s  

t h a t  a f fec t  park  v i s i t a t i o n  l e v e l s .  

One means o f  improv ing  es t ima tes  o f  expec ted  use o f  a  park  i n v o l v e s  

t h e  development o f  models whi ch y i e l d  es t ima tes  o f  use based upon observed 

t r a v e l  p a t t e r n s  o f  users a t  e x i s t i n g  s i t e s .  Severa l  researchers  have a t tempted  

t o  c o n s t r u c t  models which use as dependent v a r i a b l e s  va r i ous  measures o f  

park  v i s i t a t i o n  and as independent v a r i a b l e s  va r i ous  i n f l  uenci  ng f a c t o r s  (eg., 

Ces a r i o ,  Goldstone, and Knetsch (1969, Cheung (1972) ,  Grubb and Goodwi n  

( l 9 6 8 ) ,  Brown and Hansen (1974))  . 

Independent v a r i a b l e s  whi ch a re  spec i  f i  c  t o  p o p u l a t i o n  cen te rs  and t o  

parks  are,  o f  course, g e n e r a l l y  cons idered  t o  be ex t reme ly  r e l e v a n t .  But ,  

due t o  t h e  v i r t u a l l y  u n l i m i t e d  number o f  p o s s i b l e  combinat ions o f  v a r i a b l e s  

which can be hypo thes ized  t o  c h a r a c t e r i z e  p o p u l a t i o n  c e n t e r  and park  e f f e c t s  

on outdoor  r e c r e a t i o n  v i s i t a t i o n ,  t he  s e l e c t i o n  o f  p a r t i  c u l a r  v a r i a b l e s  t o  

i n c l u d e  i n  the  models i s  an ex t reme ly  s u b j e c t i v e  procedure.  

T h i s  t h e s i s  i s  d i r e c t e d  towards f u r t h e r  deve lop ing  methods which i n d i c a t e  

t h e  v i s i t o r  i m p l i c a t i o n s  o f  va r i ous  l o c a t i o n a l  and des ign p o s s i b i  li t i e s .  More 

spec i  f i c a l  l y ,  t h i s  t h e s i s  i s  d i r e c t e d  towards e s t a b l i s h i n g  measures o f  rec rea-  

t i o n a l  a t t r a c t i v e n e s s  and deve lop ing  

p r o v i s i o n  o f  P r o v i n c i a l  Parks i n  t h e  

A c r i t i  ca l  need e x i s t s  t o  have a  f a r  

, o f  r e c r e a t i o n a l  demands i n  t h e  Lower 

choices and t o  f o r e c a s t  r e c r e a t i o n a l  

t i v e  development p roposa ls .  

Fo l l ow ing  a  b r i e f  p r e s e n t a t i o n  

a  day-use v i s i t a t i o n  model r e l a t e d  t o  t h e  

Lower Main land Region o f  B r i t i s h  Columbia. 

more complete unders tand ing  and measurement 

Ma in land  t o  gu ide  inves tment  and p o l i c y  

use o f  t h e  a rea  as i t  r e l a t e s  t o  a l t e r n a -  

o f  d i f f e r e n t  v i s i t a t i o n  models i n  chap te r  

2, a  survey of the l i t e r a t u r e  concern ing a t t r a c t i v i t y  i n d i c e s  i s  g i v e n  i n  

chap te r  3. Chapter 4 dea ls  w i t h  t h e  s p e c i f i c  methodology used i n  t h i s  s tudy  
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t o  derive a t t r ac t iv i ty  indices. Next, in  chapter 5 ,  t h i s  methodology i s  

used t o  establish the re la t ive  at t ract iveness  of e ight  Provincial Parks i n  

the Lower Mainland Region. I n  chapter 6 ,  a day-use v is i ta t ion  model i s  

developed. 



CHAPTER 2 - PREDICTION MODELS 

A user 's  choice among competing parks i s  dependent upon the influences 
o f  both at t ract iveness  and distance. Parks with an equal a t t r a c t i  veness but  

a t  different  distances from a population center can be expected t o  a t t r a c t  

v i s i to r s  in s o w  inverse re la t ion  t o  t h e i r  distance. Parks w i t h  an unequal 
a t t ract iveness  but equidis tant  from a population center,  should a t t r a c t  

v i s i to r s  i n  some positive relat ion t o  t h e i r  re la t ive  a t t rac t iveness .  I n  other  
words, a t  equal distances, more a t t r ac t ive  parks wi l l  draw more v i s i t s  from 
a population center than l e s s  a t t r ac t ive  s i t e s .  

FIGURE 2 
HIERARCHY OF OISTANCE - DECAY CURVES 

Attraction implies a drawing power - one tha t  i s  often made up of n o t  
only man-made features such as picnic  tables and swimming beaches, but a l so  

the natural qua l i t ies  of a s i t e  such as scenery and the natural environment. 

Total a t t ract iveness  of a s i t e  can be a function of one o r  the o ther ,  b u t  

usually i t  i s  a coriplex combination of both. 

The level of day use ac t iv i ty  a t  any given s i t e  originating from a 

speci fi c popul a t i  on center i s  dependent upon the s i ze  and soci o-economi c 

charactcr is t i  cs of the resident population together with both the drawing 
power of s i t e  a t t ract iveness  and the f r i c t ion  of distance. T h e  generalized 

day use outdoor recreational model i s  given by the following expression: 



where : 

'i j = the  number of v i s i t s  from or ig in  i  t o  s i t e  j during 

some s p e c i f i c  time period 

Dij = variable t o  account f o r  the  distance between o r i g i n  

i a n d s i t e  j 

Pi = cha rac t e r i s t i c s  of o r i g i n  i , such as the  s i z e  and 

socio-economi c cha rac t e r i s t i  cs of t h e  popul a t ion  

Aj 
= a t t rac t iveness  of s i t e  9 .  

The parameters of this function can be estiniated from observed behaviour 

i n  t he  form of t r i p  data from ex i s t i ng  parks. 

A number of d i f f e r en t  funct ional  forms can be used t o  e s t a b l i s h  t h e  

working re la t ionships  among these  var iab les .  One of t he  more cotnmom choices 
i s  a s imple 'addi t ive  model, such as: 

Vij = a + bDij + cA. + dPi 
3 

w i t h  the  var iables  dzfined as above and a ,  b ,  c,l and d a r e  the  parameters t o  

be est imated.  This part; cu la r  functional  form has the v i r t u e  o f  s imp l i c i t y  

but  i t  does not allow f o r  any i n t e r ac t i ng  e f f e c t s  among the  var iab les  , 

A basi c methodologi cal approach t o  the  problem of outdoor rec rea t ion  

planning i s  the  use of physical analog models which at tempt t o  i l l u s t r a t e  

an analogy between real  soc ia l  sy$erns and a physical system. 

One of the most popular physical models i s  the g rav i ty  model which -is 

an analegy t o  Reviton's Law of Griivi t y .  In  general ,  the g rav i ty  model 

expresses t r i p  volum between a population center  and a park a s  a funct ion 

of population s i z e ,  the f r i c t i o n  of d is tance,  and the drawing power 

( a t t r ac t i venes s )  of the park. In order  t o  develop the concept of a gravit-y 

model, i t  i s  necessary t o  adopt a probabi l i ty  point-of-view. In p a r t i c u l a r ,  

f o r  any individual ,  we would expect t h a t  the percentage of h i s  t o t a l  t r ips  

to  any given day use recreation area would equal the r a t i o  A j / A ,  which is 

the t-ecreati onal a t t r a c t i  veness of park j di vi ded by the  t o t a l  a t t r a c t i  veness 
of the  a1 ternat-i ve recreational  opportuni t i e s  avai l  able t o  h i m .  



For the present, i t  i s  necessary to  assume tha t  no travel and time costs 

are involved, that i s ,  the f r i c t ion  of distance i s  zero. This assumption 
wi l l ,  however, be relaxed l a t e r  under considerations of the e f fec ts  of distance. 

'A fur ther  assumption of population homogeneity a1 lows us to  postulate 

that  the nunber of t r ip s  undertaken by any individual equals the average 

nunber of t r ips  for  the en t i r e  population. Designating t h i s  average by the 

l e t t e r  k ,  we find that  the absolute number of t r i p s  tha t  a resident of the 

study area makes to  park j i s  kA . / A .  This reasoning applies to  the to ta l  
J 

population ( P i )  residing in  a certain population center. Therefore, the 

theoretical t r i p  volum from origin i  t o  park j ( I i i )  i s :  

The next step i s  t o  determine the e f f ec t  distance wil l  have on attendance 

a t  any park. F i r s t ,  actual data on day-use v i s i t s  originating in  the study 

area must be obtained. Let Vi represent the actual number of v i s i t s  to  park 

j that  originated from c i ty  i  . The ra t io  of actual t o  expected t r i p  vol unies 

(Vi j / I i  j) when related t o  the distance between the origin and park ( D .  . under 
1J 

consideration should be greater  than one when the distance i s  short  and less  

than one when the distance i s  great .  When the ra t io  'of actual t o  expected 

t r i p s  i s  plotted on a graph f o r  every park and or igin together with the in te r -  

veni ng distance the resulting dis t r ibut ion of points which emerge i s  hyperboli c. 
b This curve i s  of the general form Y = a/x . Substituting the variables: 

i s  obtained. 

A hyperbolic relationship resul ts  because the theoretical t r i p  estiniates 

( I i  j )  are based upon an average distance between origins and destinations.  

B u t ,  a l l  parks are not s i tuated a t  the same distance f r o m  population centers. 

A t  a  short  distance, the theoretical number of v i s i t s  will be underestimated 

whereas a t  further distances, the theoretical use i s  over estimated. In other 

words, a t  close proximities the r a t io  V .  . / I i  will  be greater than one, and a t  
1J  

longer distances, be less than one. 

Using logari thms , the data suggests a s t r a i  ght-li ne re1 a t i  onshi p between 

the log of the ra t io  of actual t o  expected t r ip s  and the log of distance. 



The equation of the l ine  i s :  

log V . . / I i j  = a - b log D i j  
1J ( 3  

FIGURE 3  

RELATION BETWEEN DISTANCE AND THE RATIO 

OF ACTUAL TO EXPECTED PERSON TRIPS 

In this  equation, a  i s  the intercept  with the log V .  . / I .  .axis,  and b 
1J 1J 

i s  the slope of the l ine .  Removing logs from the equation and l e t t i ng  c  

equal the antilog of a ,  equation 2 can be solved. Substituting equation 1 

for  i i  and le t t ing  the constants ck/A = G ,  the following relationship i s  

obtained: 

This relationship may be taken to represent the level of use of any 

parti cul a r  park from any gi ven population center. 

A popular alernative functional form used t o  estimate expected vi si  t a -  

tion i s  a  mu1 t ip l ica t ive  one. This par t icular  form has the desi rable property 

of taking into account interactions among the independent variables. Such an 

equation may be wri t ten: 



which reduces, f o r  purposes of parameter est imation t o :  

log V i j  = log a + b log D i j  + c log A j  + d log P i .  

Both addition and mu1 t ip1  i  cation regression models were considered f o r  

use in the present study. A var ia t ion of the former was chosen even though 

the  l a t t e r  might incorporate some desirable proper t ies .  The decision t o  use 

an addit ive model was based upon t h e  inherent  bias associa ted with the est imates 

of use derived from the mul t ip l icat ive  model. In pa r t i cu l a r ,  the sum of the  

ant i logs  of the derived V i  j ' s  are  l ess  than the t o t a l  of the observed V i  Is 

because, as Edwards (1962) points out: the mean of the  logs of any p a i r  of 

numbers l i e s  below thelog of the mean of the numbers. 

Since i  n teract i  on among the  var iables  i s  l i ke ly  t o  be important, the 

fol  lowing combinations of independent variables has been chosen i n  favour of 

o ther  a1 t e rna t i  ves: 

V i j  = a + b P i / D i j  + c A./D 
J i j  

In terms of the recreational  behaviour being examined i n  t h i s  study,  

i t  i s  f a i r l y  evident t ha t  the locational  aspects o f  recreat ional  opportuni- 

t i e s  plays a par t i  cularly s igni  f i  cant role  i n  determining v i s i t s  . Interact ions  

w i t h  t h i s  fac to r  are l ike ly  t o  be important. The variables chosen f o r  use i n  

t h i s  study r e f l ec t  t h i s  importance. 

The parameters of t h i s  function can be est imated from observed behaviour 

i n  the form of t r i p  data from ex i s t i ng  parks. This expression can then be 

used fo r  estimating or  forecast ing expected 

one where major changes are  under consi derat  

Before the  parameters of t h i s  function 

recreational  behaviour, t o t a l  v i s i t a t i o n ,  o r  

a t t ract iveness  data must f i  r s t  be obtained. 

use of a new s i t e  o r  an ex i s t ing  

on. 

may be chosen t o  explain day use 

g.i n ,  popul a t i on ,  d is tance,  and 

Total v i s i t a t i on  data concerning use can be obtained from the Provincial 

Parks Branch. Origin information, whi ch i s  requi red t o  del ineate  t rave l  pat- 

terns  of users was not avai lable  a t  the time t h i s  study was undertaken. To 

meet t h i s  need, d i rec t  interviews with users a t  e i gh t  lower mainland parks 
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under consideration i n  t h i s  s tudy was ca r r i ed  out  during the summer o f  1975. 

Although distance information can be taken d i r ec t l y  from most maps and 

population data is  available from each municipal government, a t t r ac t iveness  

indices are  not so eas i  1y measured. The following chapters w i l l  deal with 

f inding such information. 

Data concerning t o t a l  at tendance,  v i s i t o r  o r i g in s ,  populat ions,  and 

distances between parks and population cznters i s  presented in  Appendi x D .  



CHAPTER T H R E E  - SURVEY OF THE LITERATURE REGARDING ATTRACTIVENESS 

The rapidly growing demand for  outdoor recreation has been accompanied 

by a parallel  increase in  outdoor recreation research. The studies to  date, 
although becoming more refined to  a sophisticated level s t i l l  contain certain 
weaknesses. One of the basic problems tha t  remains to  be solved i s  how t o  
measure the inherent attractiveness of different  recreational areas.  Even the 
most casual observation shows that  some areas are more a t t r ac t ive  than others. 

Differences among parks, however, are not eas i ly  measured. 

Studies that  attempt to measure the attractiveness of recreational s i t e s  
are relatively rare in  the l i t e ra tu re  of outdoor recreation research. Several 
studies (Brown and Hansen (1974), Knetsch, Brown, and Hansen (1975), and 

Grubb  and Goodwin (1968)) of the recreational use of water reservoirs have 

used the s ize of the reservoir measured in  acres to  account for  the variation 

i n  attractiveness of the i  ndi vi dual reservoirs . Since the faci 1 i  t i e s  provi ded 

a t  each s i t e  are s imilar ,  s ize  i s  used as a proxy fo r  a t t ract iveness .  

Cesari o (1969) suggested the possi bi 1 i  ty of developi ng a t t r a c t i  veness 

i ndi ces by plotting a fami 1y of curves relat ing per capita v i s i t s  t o  a park 

with distance. A t  a given distance, parks tha t  draw more v i s i t s  per capita 

are more at t ract ive than those which draw less .  The resul t  i s  a family of 
distance-decay curves. Relative attractiveness rat ios  are assigned to parks 
based on the average distance between thei r  di stance- decay curves. Attracti  ve- 

ness i  ndi ces are derived by normalizing the deri ved a t t r ac t i  veness rat ios  fo r  
each park. Although th i s  procedure provides a good measure of relat ive a t t rac-  
tiveness, i t  cannot say what i s  being measured. The question ar i ses  of which 

factors account for  the different  measures of attractiveness and how these 

di fferences can be measured on an i  ndi vi dual basis . Cesari 0 ' s  l a t e r  research, 
however, attempts t o  answer t h i s  question. 

Earl ier ,  Clawson and Knetsch (1963) suggested the poss ib i l i ty  of 
developing rating scales to  measure the attractiveness of different  outdoor 
recreational areas. These measures could be based on not only quant i ta t ive,  

b u t  zlso subjective judgements. They anti cipated a substantial  di f f i  culty,  



however, i n  t he  aggregat 

i n t o  a combined score of 

A pa r t i a l  solut ion 
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ion of these ra t ings  on individual  s i  tc qua1 

recreat ional  a t t rac t iveness  . 
i t i es  

t o  t h i s  problem was presented i n  a study by Cesar io  

and Knetsch (1976). In this e f f o r t  a t t rac t iveness  was defined as some compo- 

s i t e  function of the qua l i t y ,  quan t i ty ,  and type of f a c i l i t i e s  o f fe red .  T h i s  

approach used f o r  deriving a measure of a t t r ac t i venes s  involved the eva lua t i on  

of the  fo1 lowing function: 

A .  3 = Ui (Zi)qi  (Zi)ai  
where r 

A .  = the  a t t rac t iveness  of park j. 
J 

Ui = u t i l i t y  of having a c t i v i t y  Z ava i lab le .  

q i = qua l i t y  of the  f a c i l i t i e s  f o r  a c t i v i t y  Z i .  

ai = 0 i f  a c t i v i t y  Z i  not offered.  

1 i f  a c t i v i t y  Z i  of fered.  

The u t i l i t y  of having an a c t i v i t y  and the qua l i t y  of the  a c t i v i t y  were 

mul t ip l ied and the sum of the  products were added f o r  a l l  a c t i v i t i e s  t o  

e s t ab l i sh  a score of recreat ional  a t t rac t iveness  f o r  each s. i te .  Each comb 

a t ion  of a c t i v i t i e s  as  well as each individual  a c t i v i t y  has i t s  own weight 

This means t h a t  the  r e l a t i ve  weight f o r  any combination of a c t i v i t i e s  does 

equal the  sum of the weights f o r  the  individual  a c t i v i t i e s  comprising i t  - 
not 

they could be more o r  l e s s  depending on the  combination of a c t i v i t i e s  under 

consideration.  

In a southern Ontario parks study,  Cesario (1973) used a two-stage 

analysis  t o  derive measures of a t t rac t iveness  f o r  parks w i t h  s i m i l a r  character-  

i s t i c s .  I n i t i a l  measures of individual  park a t t rac t iveness  were derived using 

matrices of distance and v i s i t s  f o r  each park and population cen te r  under 

consideration.  The r e su l t s  of the  second s tage of ana lys i s  are  summarized on 

. a " t r e e  diagram" which forms sub-groupings of s i t e s  according t o  t he i r  charac- 

t e r i s t i  cs . Each sub-grouping of parks es tab l i shes  an average measure of  

a t t rac t iveness  f o r  parks w i t h  a  sinii l a r  co~iibination of s i z e ,  water-frontage,  

and camping uni ts  . 

Cesario 's  t r e e  methodology i s ,  t o  some e x t e n t ,  misleading when w e d  i n  
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con junc t i on  w i t h  f u tu re  park  p l ann ing .  The number o f  campsites p rov ided ,  

f o r  example, i s  dependent upon t he  a c t u a l  o r  expec ted  use made o f  a  park ,  

which i s  i n  t u r n  dependent upon t h e  a t t r a c t i v e n e s s  o f  t h e  s i t e  and i t s  l o c a t i o n  

i n  r e l a t i o n  t o  i t s  users.  For  b e n e f i t - c o s t  a n a l y s i s  o f  new s i t e  p roposa ls ,  

us i ng  t h e  number of  campsites p r o v i d e d  may o v e r s t a t e  t h e  b e n e f i t s  if t o o  many 

s i t e s  a re  t o  be b u i l t  o r  unders ta te  t h e  b e n e f i t s  i f  n o t  enough s i t e s  a re  t o  

be es tab l i shed .  T h i s  approach neg lec t s  t h e  f a c t  t h a t  a t t r a c t i v e n e s s  i s  made 

up of na tu ra ' l  and man-made s i t e  q u a l i t i e s  - n o t  q u a n t i t y !  

Cheung (1972) and Knetsch and Cheung (1976), i n  a  Saskatchewan parks  

s tudy,  d e r i v e d  a  measure o f  a t t r a c t i v e n e s s  as a  f u n c t i o n  o f  t h e  degree o f  

p o p u l a r i t y  of  s i x  day-use a c t i v i t i e s  t o g e t h e r  w i t h  t h e  q u a l i t y  of  t h e i r  

assoc ia ted  f a c i l i t i e s .  A s p e c i f i c  measure o f  a t t r a c t i v e n e s s  i s  def ined by 

t h e  f o l  l ow ing  f u n c t i o n :  

A j  = 2 SeRmQm 

where : 

A .  = a t t r a c t i v e n e s s  o f  pa rk  j . 
J 

Se = r e l a t i v e  p o p u l a r i t y  o f  a c t i v i t y  e .  

R,,, = r e l a t i v e  impor tance o f  f a c i l i t y  a. 

Q, = q u a l i t y  o r  q u a n t i t y  o f  f a c i l i t y  m. 

P a r t i c i p a t i o n  r a t e s  were used t o  i 1  l u s t r a t e  t h a t  n o t  a1 1  r e c r e a t i o n a l  

a c t i v i t i e s  are e q u a l l y  popu la r .  The r e l a t i v e  importance o f  each ou tdoor  

r e c r e a t i o n a l  f a c i l i t y  i n  drawing at tendance t o  a  park  was d e r i v e d  by t he  use Ir 

of Spearman's rank c o r r e l a t i o n  between t o t a l  day-use v i s i t a t i o n  a t  t h e  s i t e s  

cons idered  i n  t h e  s tudy  and each o f  t h e  f a c i l i t i e s .  Each f a c i l i t y  i s  t h e n  

we igh ted  i n  accordance w i t h  t h e  p o p u l a r i t y  o f  t he  assoc ia ted  a c t i v i t y .  

The q u a l i t y  and q u a n t i t y  o f  f a c i l i t i e s  a t  each park i s  measured on a  

rank score bas i s .  However, i t  does n o t  seem c l e a r  why i n c r e a s i n g  t h e  number 

o f  e x i s t i n g  f a c i l i t i e s  would i nc rease  t h e  a t t r a c t i v e n e s s  o f  a  s i t e  if, as 

Cheung c la ims,  crowding i s  n o t  a  problem. 

A problem of dependence among the r e c r e a t i o n a l  values o f  f a c i l i t i e s  i n  

t h i s  s tudy  can l e a d  t o  a  ques t i onab le  measure o f  a t t r a c t i v e n e s s .  For  example, 

t h e  a t t r a c t i v e n e s s  of  a  s i t e  w i t h o u t  a  swimming beach cou ld  be i nc reased  by 

i n s t a l l i n g  showers. 
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I t  was mentioned previously t h a t  a t t r a c t i on  i s  a  function of not only the 

recreational  opportuni t ies ,  but a l so  the  natural qua l i t i e s  of a  s i t e .  Most 
s tud ies ,  however, have not eval uated the a t t rac t iveness  o f  the natural factors  

of a  s i t e  in  deriving a  measure of a t t rac t iveness .  A fu r ther  weakness of 

several s tudies  has been the use of par t i c ipa t ion  ra tes  t o  evaluate the 

re la t ive  importance of an a c t i v i t y  o r  group of a c t i v i t i e s .  Since the  amount 

of par t i  ci pati on in any a c t i v i t y  i s  di rec t ly  dependent on the avai 1  abi 1  i  ty  of 

an opportunity, i t  cannot be s a id  t h a t  one a c t i v i t y  i s  more important than 

another based on par t i c ipa t ion  r a t e s .  Indeed, i f  the number of swirnnling 
beaches in  a  region were doubled, the  level of water-based a c t i v i t y  would , 

surely  increase. According t o  Knetsch (1974), pa r t i  cipation data obtained from 

population surveys i s  a  measure of consumption, which depends not only on the  

demands of tha t  population, but a l so  on the supply of ex i s t ing  opportunit ies 

t ha t  they enjoy. Di r ec t  observation of par t i  ci pati on ac t i  v i  t y  does not 

necessari ly imply t h a t  one a c t i v i t y  i s  more important than another.  

Another formulation of an a t t rac t iveness  index was developed by Gearing, 

Swart, and Var (1974) in  a  tourism study fo r  the Turkish Government. They 

found tha t  the t o u r i s t i c  a t t rac t iveness  of a  region i s  represented by a  

function of the following type: 

where : 

A s e t  of seventeen 

t o u r i s t i c  a t t r ac t i venes s .  

natural fac to rs  

soci a1 and cul tura l  fac to rs .  

h i s to r ica l  fac to rs .  

recreation and shopping opportuni t ies .  

accessi bi 1  i  t y  and accomodati on. 

c r i t e r i a  whi ch represent the outs tanding a t t rac t iveness  

features  of a  region were se lected and organized i n to  the  above f ive  groups. 

Then, using a  procedure designed t o  e l i c i t  consistent  judgements form a  respon- 

dent, the contributions of 26 tourism experts  were combined t o  for111 a  s e t  of 

numerical weights t o  es tab l i sh  the r e l a t i ve  importance, one t o  another,  of 

the seventeen c r i t e r i a .  Designating these c r i t e r i a  weights wl, w p ,  w3 ,  . . . , w I 7 ,  
the a t t ract iveness  of a  region i s  defined by t he  following function:  



n 
= Z W i X i j  

Tj i=l  
where: 

Tj 
= attractiveness of region j. 

wi = the numberi cal weights of cr i ter ion i  . 
X i  = an eval uation of region j in accordance with cr i ter ion i . 

This study was followed up  by Var, Beck, and Loftus (1975) in an 

application of this  methodology to t o u r i s t i c  regions in Brit ish Columbia. A 

niodifi cation of th is  approach was adopted in the model tha t  i s  presented here 

i n  establishing measures of "day-use" attractiveness of provincial parks. 



CHAPTER FOUR_ - METHODOLOGY 

To faci l i  t a te  the determination of a t t r ac t i  veness i ndi ces , a group of 

twelve cri t e r i  a whi ch defi ne the outstandi ng " day-use" a t t r ac t i  veness features 

of provincial parks have been chosen with special attention being given to  

t h e i r  independence. Direct interviews with recreati  ona? experts were carried 

out employing a procedure designed to  draw forth consistent opinions from 

the respondents. Each expert ' s  opinion was to be representative of a larger  

group of recreationists.  The data collected during th i s  survey has been 

combined to establish numerical weights to  i l l u s t r a t e  the re la t ive  importance 

of the twelve c r i t e r i a .  Further information was so l i  ci ted from actual day-users 

as t o  t he i r  assessment of spec i f ic  s i t e s  relat ive to  the selected c r i t e r i a .  

The information collected from both of these surveys was combined to establ ish 

a "score" of recreational attractiveness for  spec i f ic  provincial parks serving 

the Lower Mainland region of Brit ish Columbia with outdoor recreation opportun- 

i t i e s  on a day-use basis.  This approach taken to quantify the notion of rec- 

reational attractiveness with respect to  provincial parks requires the follow- 

ing to  be determined: 

1) the c r i t e r i a  by which day-use recreational attractiveness 
i s  judged; 

2) the relative importance of these c r i t e r i a ,  one to  another, 
and i l l u s t r a t ed  by a s e t  of numerical weights 

Then, with these two requirements s a t i s f i e d ,  i t  i s  necessary to:  

3) employ the j udgenients of recreati  onists in  making on--si t e  
evaluations in accordance with these c r i t e r i a  

and using these inputs: 
4)  coriipute a numeri cal score of day-use recreational a t t r a c t i  ve- 

ness for each park. 

Selection of  Criteria 

In order to sa t i s fy  the f i r s t  requirement, i t  was necessary to  define 

the outstanding day-use features of provincial parks. This was done i n  the 

context of the Lower Mainland region of Brit ish Columbia as a study area.  

A considerable amount o f  t h o u g h t  and deli beration preceeded the 

selection of twelve c r i t e r i a ,  organized into f ive sub-groups, to provide a 



basis fo r  evaluating the at t ract iveness  of recreational s-i t es  . I t  was found 

tha t  the recreational a t t ract iveness  of a s i t e  i s  defined by a function of 

the following type: 

where : 

A .  = day-use recreational a t t ract iveness  of s i t e  j. 
J 

R; = recreational faci l i  t i e s .  

H;= f a c i l i t i e s  conducive t o  relaxation 
C .= commercial and educational f a c i  1 i  t i e s  

J 
E .= envi ronmental factors  

J 
I .= infrastructure 
J 

These five groups represent the relevant factors which define recreational 

a t t r a c t i  veness . A ?  1 of these categories re1 ate  t o  the natural and man-made 

qua l i t i e s  which contribute t o  the recreational experience. Each of these 

groups i s  made up of a  s e t  of related cr i te r ion  t h a t  ident i fy the important 

features within tha t  category. 

The selected c r i t e r i a ,  according t o  expert opinion, appear t o  provide 

a  reasonably complete s e t  of considerations which may come in to  play i n  

judging the recreational a t t ract iveness  of a  s i t e .  A1 though the recreational 

experts did not par t ic ipate  i n  the actual select ion of the c r i t e r i a ,  they 

indicated tha t  the chosen s e t  represented a  reasonably complete l i s t  of 

consi derations t o  be used i n  evaluating day-use at t ract iveness  . 

Part icular  a t tent ion was paid t o  the independence of the selected c r i t e r i a .  

This means that  regardless o f  whether o r  n o t  a  s i t e  s a t i s f i e s  one c r i t e r ion ,  

t ha t  fac t  has no bearing on how well the s i t e  s a t i s f i e s  another of the c r i t e r i a .  

In pract ice,  the desire t o  establ ish a  s e t  of independent c r i t e r i a  i s  not easy 
t o  meet. For example, natural beauty may  ell he related t o  wilderness consi d- 

e ra t ions .  I t  i s  v i r tua l ly  impossible t o  renlove a71 interdependence among a 

s e t  of c r i t e r i a  that  i s  used t o  judge at t ract iveness .  Nonetheless, a  reasonable 

approxi;mtion to  th i s  condition has been m t .  

The twelve c r i t e r i a ,  organized in to  f ive  sub-groupings a re  l i s t e d  in 
Table IV. Each cr i te r ion  i s  acconlpanied by a ser ies  of consideratiot~s t h a t  one 

woul d eniploy in judging that  c r i te r ion .  
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Select ion of Experts 

In order t o  evaluate the r e l a t i v e  importance of these c r i t e r i a ,  one 

t o  another, opinions were s o l i c i t e d  from a group of recreat ional  exper ts .  

TABLE IV 

CRITERIA FOR JUDGING DAY-USE RECREATIONAL ATTRACTIVENESS 

Group Heading 

A )  Recreational 
Faci 1 i  t i  es 

B) Faci l i t i e s  
Conducive t o  
relaxation 

C )  Commercial and 
Educational 
Factors 

D)  Environmental 

E )  Infras t ructure  

Cr i t e r i a  Consi dera t i  ons 

a1 ) Water-based recreat ion 
(swimmi ng , water- 
ski  i  ng ) 

a2) Winter Sports  
(snow-skiing, outdoor 
ska t i  ng, tobaggani ng) 

b l )  Land-oriented 
(hiking,  nature walks, 
horse r id ing , pi cni c- 
ki ng) 

b2) Water-oriented 
( f i sh ing ,  canoeing) 

c l )  Food and shopping 
faci  1 i  t i e s  

62) Hi s t o r i  cal 

c3) Nat ure-oriented 

d l  ) Lands capi ng 

d2) Natural beauty 

d3) Wi 1 derness perception 

e l )  Accessi bi 1 i  t y  

e2) Public U t i l i t i e s  

Boat ramps, water and 
beach qua l i t y ,  water 
sa fe ty  fac i  1 i  t i e s ,  r a f t s ,  
di v i  ng boards. 

S k i - l i f t s ,  skat ing r i nks ,  
tobaggan s 1 opes , q ual i t y  
of ski  s lopes .  

Shade, t r a i  1 s , p i  cni c 
t a b l e s ,  f i  rep1 aces.  

Fishing success,  s u i t -  
abi 1 i  ty  of water f o r  
a c t i  vi t y  . 
Souvenier shops, servi  ce 
s t a t i o n s ,  groceries and 
res tauran t s ,  nece s s i t i e s .  

Museums, h i s t o r i  cal 
promi nance . 
Nature study,  nature houses 

Lawns, s i t e  layout ,  flower 
beds , upkeep 

Topography, proximity t o  
water bodies,  f l o r a  and 
fauna, canyons, wa t e r f a l l s .  

Sol i tude,  degree of natural 
ness, a%sence of man-made 
s t r uc tu r e s ,  i  nspi ra t ional  
overtones. 

Quality of access roads,  
parking . 
Washrooms, drinking water. 
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Since these people have been observing the actual behavior of recrea t ionis t s ,  

they are qualified to  comment upon what recreat ionis ts  find a t t r ac t ive .  Each 
respondent, through his experience in  dealing with recreational ac t iv i ty ,  has 
an opinion as t o  what recreat ionis ts  find important. During the interview, 
each expert was instructed to  average out his impressions gathered over time 

in dealing with recreat ionis ts .  

Since the experts are to  speak on behalf of a larger mass of recreation- 

i s t s ,  there must be a suf f ic ien t  safeguard against biased resu l t s .  A reasonably 
diverse group of experts, then, would be very much in  point. Thus, 34 persons 
were selected to cover a broad range of in t e res t  groups, backgrounds, and 

viewpoints. The breakdown by vocational class i s  l i s t e d  in  Table V .  

TABLE V 

"RECREATIONAL EXPERT" RESPONDENTS BY VOCATION 

Deriving Criteria Weights 

Vocational Class 

Sporting Goods Salespersons 

Academi c Researchers in Recreation 

Park Naturalists 

Distri ct  Park Superintendents 

Park Research and Planning employees 

Tourist Counsellors 

City Park Admi ni s t ra tors  

Outdoor Recreation Coordi nators 

Historical Interpretive Officer 

Total 
-- - 

I t  i s  important that  the judgements collected from the recreational 

experts are rendered carefully and consistently.  To provide t h i s  assurance, 

a proce'dure developed by Churchman, Ackoff, and Arnoff (1957) was employed. 

The method provides a basis f o r  successive improvements in  the estimates of 

c r i t e r i a  weightings. The respondent i s  subjected to  two t e s t s ,  each of which 

provides information concerning the importance of the c r i t e r i a  to  him. I n  the 

f i r s t  t e s t ,  the expert assigns tentat ive values t o  the c r i t e r i a  under consider- 

Number of Experts 

3 

6 

2 

4 
5 

7 

4 

2 

- 1 
34 
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ation. Next, he i s  presented with a ser ies  of questions about combinations of 

c r i t e r i a  whi ch provi des additional information about the i r  values . The second 

s e t  of judgements has the potential of refining the f i r s t  s e t  of judgements. 

A simple example can i l l u s t r a t e  the procedure. 

To i l l u s t r a t e  the idea,  suppose we have four pieces of wood of unequal 

length and no measuring device i s  available.  I f  we want to  determine the 

re la t ive  ( n o t  absolute) lengths of these four s t r i p s ,  one possible way i s  

as follows: 

Step 1 - Arrange them from longest t o  shortest .  Designate the longest 
A ,  the next B ,  the next C ,  and the shortest  D.  

Step 2 - Assign a value of 100% to  A and estimate a relat ive value 
for  each of the shorter pieces. 
For example: A = 100; B = 70; C = 40; D = 30. 

Step 3 - Arrange B,C,D, end t o  end and compare to  A .  I f  the estimates 
were correct B + C + D = 140% of A .  I f  they do not equal 140%, 
adjustments to '  the assigned val ues wi 1 1  be necessary. 

Step 4 - To provide a fur ther  assurance of the r e l i ab i l i t y  of these 
estimates, compare A t o  B + C .  I f  B + C does n o t  equal 110% 
of A ,  adjustments t o  the assigned val ues will  be required. 

Step 5 - Finally, we compare B t o  C + D. If C + D f B y  then an adjust- 
ment i s  required. 

This procedure basically involves a ser ies  of systematic checks on re la t ive  

judgements by a process of successive comparison. 

Results From Interviews 

Each expert was interviewed following t h i s  procedure and a s e t  of c r i t e r i a  

weights were derived for each respondent . (see Appendix B )  . An overall 

weighting of the c r i t e r i a  was derived by taking the average value for  each 

cr i te r ion .  These final weights together with the i r  re lat ive rank of recrea- 

t ional attractiveness are recorded in Table VI. 

One might well ask how niuch agreement there was among the respondents 

and how much fai th  one might place in the final outcomes. That i s ,  a single 

measure of the general agreement among the 34 experts i s  desired. Kendall 

(1 948) has proposed a " coeffi cient of concordance" among ranki ngs . This 
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s t a t i s t i c a l  measure may have va lues rang ing  f rom 0  t o  1. A va lue  o f  1 
would i n d i c a t e  complete agreement whereas a  va lue  o f  0  would i m p l y  complete 

randomness. For  t he  data used i n  t h i s  s tudy,  t he  c o e f f i c i e n t  o f  concordance 

i s  .51508. Th is  f i g u r e  i n d i c a t e s  a  good l e v e l  o f  agreement. The l e v e l  of  agree- 

ment can, perhaps, be i 11 u s t r a t e d  more e f f e c t i v e l y  by  a p p l y i n g  the  techn ique  

o f  hypo thes is  t e s t i n g .  The p a r t i c u l a r  ch i -square s t a t i s t i c  f o r  t h e  da ta  under 

cons ide ra t i on  i s  192.63907 ( d . f .  = 11) .  T h i s  i n d i c a t e s  t h a t  t h e r e  i s  ve ry  

l i t t l e  chance t h a t  t he  e x t e n t  o f  agreement among the  expe r t s  would have occu r red  

by chance alone. We may t hen  use t h e  c r i t e r i a  we igh ts  w i t h  a  reasonable l e v e l  

o f  conf idence t h a t  a t  l e a s t  t h e  e x p e r t s  agree on what r e c r e a t i o n i s t s  f i n d  

a t t r a c t i v e  . The s t a t i  s t i  c a l  measures , however, cannot t e l l  us whether  t h e  

expe r t s  a re  co r rec t .  

i 

TABLE V I  - 
CRITERIA WEIGHTS AND CORRESPONDING RANKS 

Rank 

1  

2  

3  

4 

12 

1 1  

10 

9  

5 

6 

7 

8 

C r i  t e  r i a  

Water-based Recrea t iona l  Fac i  li t i e s  

W in te r  Spor ts  Faci 1 i t i e s  

Land-Oriented Faci  1  i t i e s  Conducive 
t o  Re 1  a x a t i  on 

Water-Oriented Fac i  li t i e s  Conducive 
t o  Re1 a x a t i o n  

Food and Shoppi ng Fac i  1  i t i e s  

H i s t o r i c a l  Factors  

Nature Study 

Lands capi  ng 

Na tu ra l  Beauty 

W i  lderness Percep t ion  

A c c e s s i b i l i t y  

P u b l i c  U t i l i t i e s  

Weight 

,184 

. I39 

. I 18  

. lo6 

.025 

.034 

.036 

.048 

. I01 

.081 

.072 

.057 



CHAPTER FIVE - AN APPLICATION - ESTABLISHING MEASURES OF RECREATIONAL 
AT T RAC~IVENE~S 

The following discussion out1 i  nes the steps taken t o  establ ish measures 
of recreational attractiveness fo r  eight Provincial parks in  the Lower Main- 

land of British Columbia. The relat ive locations of these eight s i t e s  are 

i l l u s t r a t ed  in Figure 4 .  

A measure of recreational a t t rac t ion  ref lec ts  the relat ive ( t o  other 

parks) ab i l i t y  to a t t r ac t  t r i p s  under identical circumstances; i  .e. i f  i t  

were the case that  a1 1 parks were equally accessible . Attractiveness , thus,  

serves as a  measure of drawing power and ref lec ts  the combined e f fec t  of a  

mu1 t i  tude of park characteristi  cs on recreational t r i  p-maki ng . 

Ratings can hardly be developed by experts alone; ra ther ,  the a t t i tudes  

of users should be included. Thus, a t  each s i t e  a  user evaluation survey 

was undertaken by randomly select ing twenty recreati  onists who were asked 

t o  evaluate each of the 12 c r i t e r i a  a t  that  s i t e  in  relat ion t o  other parks tha t  

they were famil i a r  wi t h . This eval uation was made by using a  scoring system 

where the respondent rated the park in accordance with the c r i t e r i a  on a  scaie 

from 0 to  100. Since a  location was judged by many users, an average opinion 

for  each criterion was determined by taking a  simple mean (see Appendix C )  . 
The score of recreational a t t ract iveness  fo r  each s i t e  was determined by using 

the c r i t e r i a  weights derived from expert judgements together with these user 
1 

evaluations. The basic measure f o r  park a t t rac t ion  i s  expressed by a  sum of 

the numerical values assigned on the basis of user evaluations, each multiplied 

by thei r  respective wei ghti ngs of recreational attractiveness . That i s  , to ta l  

attractiveness i s  estimated by the following equation: 

where : 

Aj 
= at t ract iveness  of park j 

am = numerical weight of c r i te r ion  m as determined 
by expert opinion 

'1, j = user- eval uati on of c r i te r ion  m a t  s i t e  j . 

By following this  procedure each park was ranked in  terms of i t s  present 





TABLE V 1 1  

LOWER MAINLAND PROVINCIAL PARK FACILITY INVENTORY (1975) 

Park Name 

Cypress 

M t .  Seymour 

A l i c e  Lake 

A1 t a  Lake 

B i  rkenhead 

Gari  b a l d i  

M u r r i n  

Nai r n  

B r i d a l  ' ~ a l  1  s  

Chi 11 iwack L .  

Cu1 tus  Lake 

K i l b y  H i s t .  

Sasquatch 

Sumas Mtn. 

Kawkawa 

Emory C r .  

N i  c o l  um 

Skagi t 

Go1 den Ears 

Peace Arch 

Acres 

5200 

8669 

9 79 

2 

9000 

483,989 

60 

42 3 

80 

400 

1620 

29 

30 15 

45 2 

16 

3 7 

60 

80,500 

137,376 

2 3 

Pi  c n i  c  
Tables 

9 

8 8 

10 

3 0 

3 

2  1 

18 

177 

6 

6 0 

25 

6 

179 

4 1  

28 

Boat  
ramps 

D 

S 

Q D 

S 

S 

Q 

Ft .  o f  deve l -  M i l e s  
oped .beach :. o f  t r a i l s  

T o t a l  s  742,215 70 1 7 9360 85.4 

*S - S ing le :  D - Double; Q - Quadruple 

Source: B.C. Parks Branch, Data Handbook, 1975, P lann ing  D i v i s i o n ,  V i c t o r i a .  



attractiveness index. This score allows a comparison to  be made between any 

two recreational areas, and a ranking of a l l  e ight  s i t e s  has been established 

on the basis of the i r  respective scores.  Table VIII gives the final scores 

of recreational attractiveness together with the i r  respective ranki ngs . 

TABLE VIII 

SCORES OF R E C R E A T J O N A L  ATTRACTIVENESS 

Park Score Rank 

A1 i ce Lake 6 82 1 

Golden Ears 6 79 2 

Cultus take 65 7 3 

Kawkawa 552 4 

Ro1 ley Lake 527 5 

Murri n 514 6 

Bridal Falls 432 7 

Mount Seymour (summer) 40 1 8 

This table indicates tha t  the most a t t rac t ive  s i t e s  are those which 

include some water-based recreation faci l i  t i e s .  This derives from 

the high importance at t r ibuted t o  water-based recreation by the experts.  Des- 

pi te  the fac t  that  Mount Seymour i s  a popular winter recreational area,  i t  

has the lowest overall score of a t t ract iveness .  B u t ,  parks do not have the 

same level of attractiveness during both the winter and summer seasons. The 

existence of wi nter sports faci 1 i  t i e s  does not provi de a drawing power during 

the summer months and picnic tables  are of l i t t l e  importance when deciding 

which ski slope to  use. Although the established c r i t e r i a  can accommodate 

winter recreational attractiveness cal culations, i t  woul d be incorrect to  

incorporate winter sport  considerations i n  a measure of summer attractiveness . 



CHAPTER SIX - A L L  TOGETHER NOW - A DAY-USE VISITATION MODEL - - 

Having determined a t t r a c t i  vity indices fo r  the parks under consideration, 

we are ready to proceed to the next s tep.  Three independent variables were 

used in an attempt t o  explain the variation in the observed Vi j ' s .  

The f i  r s t  variable descri bed the dis t r ibut ion of potential visi tors 

about the s i t e .  I n  par t icular ,  this  variable measures the one-way road mile- 

age from the user origin to the park. The point of origin was taken to be 

the population centroid of the area. I t  i s  expected tha t  as distance to a 

par t icular  s i t e  increased, the rate of vis i ta t ion would decline. 

A second explanatory variable was the a t t r a c t i  veness of each s i  t e  as 

determined ea r l i e r .  I t  i s  believed tha t  more a t t rac t ive  s i t e s  would draw 

higher visi tation a t  a given distance than less  a t t rac t ive  parks. 

A third variable measures the population s i z e  of a given urban center. 

As population s ize increases, the amount of use originating from the c i ty  

i s  expected to  increase. 

The origins of v is i tors  were grouped into 19 areas based upon municipal 

and d isWict  boundaries. The number of observations varied from s i x  a t  

Bridal Falls t o  15 a t  Golden Ears. In a l l ,  a total  of 69 observations of 

v is i tor  origins and park destinations were used in the analysis of the 

vis i ta t ion patterns for  the seven parks*. That i s ,  there were 69 pairings 

of origins and destination ( V i  j) used in th i s  analysis. The functional form 

used to derive the parameters of v i s i to r  behavior i s  writ ten: 

Vi j = a + b Aj/Di j + c Pi/Di 

Since the application of th is  analysis included only those who were 

day users tha t  lived within the study area,  out-pf+2gion use i s  subtracted 

from the total  vis i ta t ion made to each park. The percentage and number of 

out-of-region users i s  given in Appendix D. 

*Unfortunately , Kawkawa Lake has not been i ncl uded in the fol 1 owing analysis 
because day use attendance was not collected by the Parks Branch during 1975. 
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Although th i s  equation has the virtue 

allow for  interaction e f fec t s  among the var 

additive s implici ty ,  i t  does 

les .  From what i s  known about 
the travel behaviour of recreationi s t s  we nii ght expect tha t  the importance of 

the e f f ec t s  of park at t ract iveness  &pen& on how close the park is t o  pop- 

ulation centers. Also, the strong dependence of day-use a c t i v i t y  on the prox- 

imi ty  of population centers i s  important, In t h i s  regard, normalizing popula-. 
t ion estimates and a t t r ac t iv i  ty  indices by distance makes in tu i t ive  sense. 

To estimate the coeffi cients of the model described above, mu1 t i p l e  
regression techniques using the Massager (1973) computer program, were applied 

to  the sample data. The equation obtained was as follows: 

The t-val ues for  each expldnatory variable are given i n  parentheses 
2 below. The 'coefficient of determi nation ( R  ) i s  -238 i ndi cati  ng t h a t  about 

24% of the to ta l  variation among the observations can be explained by the 

estimation. 

A1 though the explanatory variables i ndi cate some degree of si gni f i  c a n e  , 
there i s  obviously something very important missing from t h i s  formulation. This 

missing element was found i n  the residual differences between the observed 

and calculated Vij ls .  A considerable underestimate i n  day-use attendance 

predi c t i  ons occurred fo r  each calculated Vi a t  Cul tus Lake Provi nci a1 Park . 

Obviously, the calculated a t t r a c t i v i  ty index fo r  Cul tus Lake has been 

underestimated. tio;.!evnr, interviews a t  t h i s  park were carried out i n  exactly 

the sare  ffashion as those a t  each of the other s i t e s  under consideration. 

Conipari ng t h i s  s i t e  to  each of the others undcr consi rlerati on reveals one 

important different iat ing aspect of th i s  park. Indeed, within the immediate 

v ic in i ty  of Cul tus Lake one can rent boats, horses, and bicycles,  play golf ,  

tennis and ro l l e r  skate,  ride go c a r t s ,  and e a t  a t  coilr~iercial establishments. 

Each of the other parks are essenti  a1 ly isolated froin a1 1 these complinentary 

rccrcational opportunities provided by private in te res ts  . When the c r i t e r i a  

rep\-cscnting outsta:iding a t t r ac t ive  features of parks were or ig ina l ly  delineated, 
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complinlentary recreational opportunities were not included. 

In order to  account fo r  th i s  missing element, a binary variable  (dummy) 

has been used where the value i s  1 fo r  Cultus Lake and 0 f o r  a l l  other  sites. 
The estirnati ng equation i s  thereby written: 

Vi  = -5018.25 + 482.58 A i / D i  + 1.50 P i / D .  -+ 33,433.26 (1 S O )  
1.3 

The reported t-values ( in  parentheses) are a1 1 s i  ynifi cant: z t  the 99% 
2 level ~ l i  t h  64 degrees of freedom. The co-effi cient of determination ( R  ) i s  

.789 indicating that  about 80% of the to t a l  var iat ion among the observations I 
can be explained by th i s  estimation. With 3 and 65 degrees of freedom, the 1 
calculated F-valw i s  8.1. This figure eas i ly  meets the 4.1 c r i t i c a l  value 

required a t  the 99% significance level .  

Using ' th i s  formulation resu l t s  i n  a much be t t e r  f i t ,  However, the most 

a t t r ac t ive  parks have underestimated attendance and the l e a s t  a t t r a c t i v e  parks 

have overpredicted v is i ta t ion .  

Linear regression requires a l inear  r e l a t i  onship between the dependent. 

and independent variables. This simply means tha t  on a graph, the relat ionshi  y 

can be represented by a s t r a igh t  l i n e ,  o r  i t s  equivalent i n  more than two 

dimensions. Even when t h i s  i s  not the case, the s i tua t ion  can sometimes be 

corrected by appropriate 1y transforming (i .e . taking logari thnis , squaring, e tc . )  

one or nore of the variables so t h a t  the relationship between the t ransfom~ed 

variables i s  approximately 1 i near., Several transformations of the a t t r ac t ive -  

ness variable were made to  t r y  to  compensate fo r  non-l ineari t ies .  Table I X  

indicates the e f fec ts  of raising A .  t o  various powers. 
J 

The final e s t in~a t i  ng equation, as determined through mu1 t i p l e  regression, 

. i s  writ ten: 
4 

'i j = -4724.14 + .00000206 A .  / D i j  + 1.93 P i / D i j  + 30,570.68 (0,1) 
J 

(-4.439) (1 5.749) (10.126) (16.988) 

Thc reported t-values are a l l  s ignif icant  a t  the 99% leve l .  The 

coeffi cient.  of dctcnrii nation i s  .908 whi ch i ncii cates tha t  i n the nei ghborhood 
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TABLE IX 

A CONPARISON OF THE EFFECTS OF DIFFERENT FORMS OF THE ATTRACTIVENESS FACTOR 

Vari ab le  

Aj /D i  j 

2 
A j  IDi j 

3 
A j  IDij 

4 A .  IDij 
J 

5 
A j  / D i  j 

Standard 
Error  

57.01 7 

.O 73 

.001 

.ooo 

- 

Increase 
i n  ~2 

- 

.076 

.O 33 

.010 

- 

t -va l  ue 

8.46 

12.16 

14.77 

15.75 

- 

of  91% of the  t o t a l  va r i a t ion  among t h e  observat ions  can be expla ined  by 

t h i s  equat ion.  

The predic t ion  c a p a b i l i t y  of t h e  fornilrlation i s  the primary t e s t  of how 

well t he  equation can be expected t o  p r e d i c t  at tendance f o r  a new f a c i l i t y .  

I t  i s ,  t he re fo re ,  of considerable i n t e r e s t  t o  compare the  t o t a l  ac tua l  number 

of  v i s i t o r s  with the  ca lcu la t ed  t o t a l s .  These t o t a l s  which are  t h e  V i  j ' s  summed 

over  a l l  o r ig ins  f o r  each s i n g l e  park a re  compared t o  ac tua l  day-v i s i t s  f o r  

t r i p s  o r i g i n a t i n g  wi th in  the  s tudy area  i n  Table X .  

T A B L E  X 

ACTUAL A N D  PREDICTED VISITS DURING THE SUMMER OF 1975 

A1 i c e  Lake 

Golden Ears 

Cultus Lake 

Rolley Lake 

Murri n 
Bridal Fa l l s  

Flount Seyi~our 

Totals  

Actual 

l l 9 , 2 4 8  

242,624 

398,95 3 

76,881 

48,362 

6,106 

99 ,go 7 

992,081 

Predi c ted  

95,959 

258,257 

398,952 

74,027 

56,453 

16,688 

91,745 

I 

% Difference 

-19.5 

+ 6.4 
- 

- 3.7 

+16.7 

+I 73.3 

- 8.2 



A1 though there are some variations in the percentage differences 

between actual and predicted park v i s i t a t ion ,  high ( l o w )  levels of predicted 

use corresponds to  high (low) levels of actual v i s i t a t ion .  A correlation 

coeff ic ient  of .995 indicates t h a t  there i s  a very high degree of l i nea r  

dependence between the actual and predicted v i s i t s  for  each park under 

conSi dera tion. 

Since the level of out-of-region use i s  approximately 14% over the 

en t i r e  study area, total  v i s i t a t ion  including v is i tors  from other areas might 

be derived by mu1 t i  plying the estimated S V .  by: 
+ .lq). J 



CHAPTER SEVEN - CONCLUSIONS 

The model provides a f a i r l y  close prediction of the  t o t a l  attendance f o r  

the seven parks i n  the sample f o r  day-visi ts  o r ig ina t ing  within the study 

area .  I t  seems reasonable t h a t  the f i na l  est imator could be used w i t h  

some confidence in  predicting attendance a t  a new o r  poposed s i t e  of s im i l a r  

nature i n  t h i s  same region. 

Further improvements i n  the precision of the equation can be made, perhaps, 

by using t ravel  time t o  formulate the  variable used t o  account f o r  spa t i a l  

separation between parks and popul a t i  on centers.  

Additionally, the use data co1 lected by the Parks Branch i s  not without 

inherent  weaknesses. Specif ical  ly ,  a t  Bridal Fa1 1s day-visi t counts are  used 

i n  favour of t r a f f i c  counters. This procedure simply involved counting the 

number of vehicles i n  the  parking l o t  a t  some time during the  day and multi- 

plying by 3. I t  i s  expected t h a t  t h i s  kind of procedure d r a s t i c a l l y  under- 

estimates use. 

Also, t r a f f i c  counters are  not without problenis - people leave the park 

and re turn,  boat t r a i l e r s  a re  counted as vehicles,  and park employees enter ing 

the  area are counted as r ec r ea t i on i s t s .  A1 1 of these fac tors  tend t o  over- 

est imate use. Progress, however, wi l l  only come through fu r the r  e f f o r t s .  

A major weakness i s  t h a t  f a r  more data and analysis  i s  required before a f u l l y  

adequate explanation can be offered f o r  the pat terns  of use t h a t  occur. 

Relevant var iables ,  forms of equations,  and models need t o  be t e s t ed  

i f  resu l t s  are t o  be improved. As more analysis  i s  done i n  regard t o  outdoor 

recreational  planning we can expect i t  t o  have a benefi cia1 impact. 

I t  i s  hoped t ha t  the r e su l t s  o f  t h i s  study wi l l  provide the planner 

with some of the tools  he requires .  Although t h i s  study does not d i r ec t l y  

supply policy and planning so lu t ions ,  i t  can provide an important input t o  

making be t t e r  decisions. That i s ,  decisions t o  a l loca te  o r  refuse funds f o r  

public recreation a re  made by po l i t i c a l  processes, but provision of f ac t s  riiay 
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a i d  those processes. Finally, the approach can beconle an a t t i tude  and a 

method - the alternative i s  frequently rule of t h u m b  or  in tu i t ion .  These 

are not too helpful in our changing times. 

Because soci o-economi c characteri s t i  cs and the supply of day- use 

opportunities vary over different regions, the c r i t e r i a  weights and the derived 

estimating equation should not be applied outside the Lower Mainland region 

of Brit ish Col umbia. 

For further applications of th i s  methodology, i t  should not be forgotten 

that  the methods presented i n  th i s  paper rely heavily upon expert opinions. 

Therefore, selection o f  experts and agreements on the c r i t e r i a  used fo r  

evaluation should be careful ly determined and dppl ied.  
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APPENDIX A 

Glen Nut ta l l  Park 
Department of Economics and Cornmerce 
Simon Fraser Uni versi  ty  Date 
Burnaby, B . C .  V5A IS6 

OUTDOOR RECREATION SURVEY 

We a r e  conducting a survey o f  t h e  users  of various r ec rea t ion  areas .  
Only one person in  a  par ty  should complete t h e  ques t ionna i re .  

Thanks f o r  your  help! 

Where do t h e  people in  your group 1 i  ve? 

c i  ty  no. of  persons 

I s  your v i s i t  t o  t h i s  park (p lease  check the  one t h a t  a p p l i e s )  

a )  an out ing  of one day o r  l e s s  from your home? 
b)  a  t r i p  from your home during which you spend one o r  more nights  here? 
c )  one s t o p  on a 1 onger vacat ion t r i  p? 
d)  none of the above 

Have you o r  do you intend to  v i s i t  another  park on t h i s  day? 
I f  s o ,  which park? 

How long wi l l  your v i s i t  t o  t h i s  park be? hours o r  days. 

What ilnproveinents would you l i k e  t o  see  in  s e r v i c e s  o r  f a c i l i t i e s  a t  t h i s  
park? 

What a c t i v i t i e s  d id  o r  wi l l  t h e  members of your party p a r t i c i p a t e  i n  a t  
t h i s  park on t h i s  t r i p ?  ( p l e a s e  check a l l  t h a t  apply)  

1. camping 
2 .  fishincl 

u 

3. h ik ing  
4 .  p icnicking  

7 

5.  swimming 
6.  boat ing 
7 .  s i  ghtseei  n g  
8. o t h e r  (p lease  spec i fy )  



AFPEIIDIX B 

Normal i zed And Average Scores o f  Experts 



HOW EACH SITE SCORED RELATIVE T O  THE CHOSEN CRITERIA 

M t  . Bri dal Golden Kawkawa Cult us Ali ce Rol ley 
Cri t e r i  a Seymour Fa1 1 s Ears Lake Lake Lake Murrin Lake 

0 0 84.5 65.5 81 .O 81.5 63.5 56.1 
------------------- Not Applicable ------me-------------------------- 

74.4 77.5 92.5 68 .O 88.5 82.5 68.8 68.3 

0 0 67.1 62.2 76.1 77.0 55 .3  61 .9 

84.2 63.0 5.5 59 .O 69 .O 54.0 32.4 13.9 
------------------- Not Applicable - - - - - - - - - - - - - - - - - - - - - - - - e m - - - - - - - -  

76.4 0 48.5 0 0 78.5 0 0 

40.7 86 .7 78.4 6 7.5 83.0 82.0 65.9 62.5 

77.7 95 .O 94.5 84.5 89 .O 88.5 74.7 87.2 

72.8 83.3 87.2 63.0 77.9 81.0 50.6 90 .O 

83.0 95 .O 95 .O 86 .O 93.0 91.5 85.9 75.9 

84.1 89.2 91 .O 70 .O 80 .O 89.5 68.1 49.4 



APPENDIX D 

POPULATION ( P i  ) 1375 

P o r t  Coqui tl am 

Sur rey  

Vancouver 

A b b o t s f o r d  

C h i l l i w a c k  and Ken t  

N o r t h  Vancouver 

Pi  tt Meadows 

Cogu i tl am and P o r t  Moody 

Lang ley  

Del t a  

Maple Ridge 

M i s s i o n  

Richmond 

White Rock 

New Wes t m i  ns t e r  

Ma t s q u i  

West Vancouver 

Squamish 

Burnaby 

Source:  Trade and Commerce Magazine, A p r i  1 1976 



Park 

A l i c e  Lake 

Golden Ears 

Cul t us  Lake 

Rol l e y  Lake 

Mur r i  n  

B r i d a l  Fa1 1s 

Mount Seymour 

APPENDIX D 

DAY-VISITS - JUNE, JULY y AUGUST, 1975 

Day- V i  s i  t s  

167,956 

266,629 

419,948 

80,084 

53,144 

10,176 

158,584 

1 ,156,512 

% i n  Region 

71% 

9 1 

9 5  

9 6 

9 1  

6 0 

6 3  

86 % 

Adjusted Day V i s i t s  

119,248 

242,624 

398,953 

76,881 

48,362 

6 ,106 

99,907 

Source: B. C .  Parks Branch, Data Handbook, V i c t o r i a ,  1975. 

Propo r t i on  o f  i n  r e g i o n  use d e r i v e d  f rom d i r e c t  i n te rv iews  
a t  each s i t e .  



Port 
Coqui t l  am 

Surrey 
Vancouver 
Abbo tsford 
Chi 11 iwack 
& Kent 
North 
Vancouver 
Pi tt Meadows 
Coq ui t l  am 
& Port Moody 
Langl ey 
Del ta 
Maple Ridge 
Mission 
Richmond 
White Rock 
New West- 
minster 

Matsqui 
West Van- 

couver 
Squamish 
Burn aby 

% Vij 

Go1 den Cul tus Bridal Alice Rolley Mount 
Ears Lake Falls Murrin Lake Lake Seymour 

TOTAL 

Sample s i  ze 

Source: Direct interviews undertaken a t  each s i t e  during the sunmer o f  
19 7 5. 



APPENDIX D -- 
Vi j - 

Go1 den Cul tus Bri da1 Alice Rolley Mount 
Ears Lake Fa l l s  Murrin Lake Lake Seymour 

Port Coquit- 
1 am 29,115 33,911 4,770 3,844 3,996 

Surrey 12,131 33,911 5,382 2,997 

Vancouver 31,541 43,885 305 20,312 28,620 9,994 20,981 

Abbotsford 39,895 366 2,306 

Chi 11 i wack 
& Kent 75,801 4,518 1,209 

North Van- 
co uve r 9,705 183 5,803 14,310 3,844 31,971 

Pi tt Meadows 16,984 1,538 

Coquitlam & 
Port Moody 31,541 4 84 9,226 5,994 

Langley 7,279 366 3,844 

Del t a  7,279 27,927 3,577 2,306 1,998 

Maple Ridge 38,820 31,916 12,301 

Mission 7,279 12,301 

Richmond 2,426 4,770 999 

White Rock 16,984 17,927 

New Westi;in- 
s t e r  4,852 4,613 5,994 

Matsqui 2,426 31,916 

West Vancouver 1,209 769 3,996 

Sguamish 14,992 52,470 

Burnaby 24,262 51,864 366 4,353 10,732 4,613 20,981 

TOTAL 242,624 398,953 6,106 48,362 119,243 76,881 99,907 
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oij 

Golden Cultafi Bridal Murrin Alice Rolley Mount 
Ears Lake Fa1 1s Lake Lake Seymour 

Port Coqui t- 
1 am 19 6 1 68 2 5 2 1  

Surrey 3 1 56 3 7 24 

Vancouver 3 7 74 7 2 34 5 0 4 3 2 7 

Abbotsford 2 8 2 6 2 2 

Chi 11 iwack 
& Kent 10 8 99 

North Van- 
couver 3 8 78  30 46 44 8 

Pi tt  Meadows 15 2 1 

Coquitlam & 
Port Moody 2 3 5 1 2 9 17  

Langl ey 4 1 44 4 2 

Del ta 40 6 2 65  5 3 4 2 

MapleRidge 10 36 16 

Mission 2 6 14 

Richmond 4 8  6 1  3 8  

White Rock 4 4 7 4 

New Westmin- 
s t e r  2 7 -- 3 3 2 0 

Ma tsqu i 50 3 7 

West Van- 
couver 2 1  53 17 

' Squamish 7 9 

Burnaby 2 5 62 60 46 55 3 2 15 
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