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ABSTRACT 

A computer model for forest land use planning is 

developed which computes dispersed recreation outputs as a 

consequence of development and preservation scenarios. The 

model, the Recreation Allocation Routine, provides a frame- 

work for foreseeing and resolving potential conflicts 

between planned forest management practices and sustained 

availability of recreation opportunity. 

The model, which is termed the ~ecreation Allocation 

Routine, is comprised of three submodels: opportunity, 

participation, and suitability submodels. The simulation 

of future recreation opportunity incorporates two loca- 

tional factors, adjacency and minimum management unit size, 

in response to projected land use changes included in the 

scenarios. This is done using computer cartographic 

techniques, i.e. employing computer analysis of maps. 

Participation is projected as an extension of trends in 

population, age shifts, destination substitutions, and 

activity preference shifts, guided by limits determined 

through informed judgement. The projection is neither 

constrained nor enhanced by future opportunity. The 

suitability submodel calculates the carrying capacity of 

the simulated recreation opportunities using both size- 

dependent and feature-dependent capacity coefficients. 

Carrying capacity is compared to projected levels of 

participation yielding the excess or deficit of dispersed 

iii 



recreation outputs. 

The ~ecreation Allocation Routine has been developed 

as a prototype and tested for a study area, Skykomish 

Ranger District (U.S. Forest Service), in Washington State. 

Two scenarios are modelled, one development-oriented and 

one preservation-oriented, both comprised of a small set of 

impacts on recreation opportunity: road construction, road 

closure, land exchanged, and trails which become heavily 

used. The impact of timber harvesting is subsumed by the 

impact of associated road construction. The results indicate 

road-based recreation opportunity is in marked oversupply 

through 1995 under both scenarios. Primitive recreation 

opportunity becomes undersupplied by 1995, with participation 

90% greater than capacity under the preservation scenario 

and 140% greater than capacity under the development 

scenario. 

The prototype model is judged to perform well in the 

case study. Suggestions are made for further model develop- 

ment, which would enable the model to operate in a computer- 

ized planning environment. 
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CHAPTER I 

INTRODUCTION 

Forest managers strive to provide and maintain suitable 

outputs of recreation opportunity into the future. Given the 

complexity of performing land allocation tradeoffs for the use 

of forest resources, systematic analysis of the impacts of 

forest management alternatives on recreation outputs is needed 

as a basis for rational decision making. Currently, information 

about the future availability of recreation opportunity is 

provided to forest planners through manual analysis of maps. 

Such an approach to public forest planning for outdoor 

recreation is unduly cumbersome and unsystematic. 

This study seeks to determine whether a computer model can 

effectively simulate future recreation opportunity in a way that 

is useful for analyzing future recreation quality. The model, 

named the Recreation Allocation Routine (RAR), is designed as a 

planning tool which estimates the effect on dispersed recreation 

of forest management alternatives. The study pertains to a type 

of outdoor recreation, dispersed recreation, which occurs over 

extensive forest settings as scattered, individual activities 

normally not identified with the facilities characteristic of 

developed recreation. As an experimental modeling effort, a 

particular case study has been used to guide the development and 

testing of the Recreation Allocation Routine. A subsidiary 



o b j e c t i v e  h a s  b e e n  t o  d e v e l o p  t h e  mode l  f o r  p o s s i b l e  f u t u r e  

i n c o r p o r a t i o n  i n  more  g e n e r a l  f o r e s t  p l a n n i n g  p r o c e s s e s .  

U n t i l  r e c e n t l y ,  d i s p e r s e d  r e c r e a t i o n  i n  N o r t h  A m e r i c a  

r e c e i v e d  o n l y  i n c i d e n t a l  management a t t e n t i o n  b e y o n d  t h e  

p r o j e c t - o r i e n t e d  e f f o r t s  of game management a n d  t r a i l  

c o n s t r u c t i o n .  A s  t h e  s c a r c i t y  of c e r t a i n  t y p e s  o f  d i s p e r s e d  

r e c r e a t i o n  s e t t i n g s  h a s  i n c r e a s e d ,  more c o m p r e h e n s i v e  a l l o c a t i o n  

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

p r o c e s s .  P a r t i c i p a t i o n  i n  d i s p e r s e d  r e c r e a t i o n  p r e s e n t l y  

a c c o u n t s  f o r  a p p r o x i m a t e l y  50 p e r  c e n t  of t h e  r e c r e a t i o n a l  u s e  

of U . S . N a t i o n a 1  F o r e s t s ,  a n d  o u t d o o r  r e c r e a t i o n  a l o n g  w i t h  

t i m b e r  a r e  t h e  two m a j o r  u s e s  of t h e  f o r e s t  r e s o u r c e .  T h i s  

p a r t i c i p a t i o n ,  w h i c h  r e f l e c t s  t h e  a c t i v e  i n t e r e s t s  of  t e n s  o f  

m i l l i o n s  o f  o u t d o o r  r e c r e a t i o n i s t s ,  r e p r e s e n t s  a  v a r i e t y  of 

d i s p e r s e d  r e c r e a t i o n  a c t i v i t i e s  a n d  a  w i d e  s p e c t r u m  of  

r e c r e a t i o n  o p p o r t u n i t i e s .  R e c r e a t i o n  o p p o r t u n i t y  i s  d e f i n e d  a s  

" t h e  a v a i l a b i l i t y  of  a  r e a l  c h o i c e  f o r  a  u s e r  t o  p a r t i c i p a t e  i n  
I 

\ 
a  p r e f e r r e d  a c t i v i t y  w i t h i n  a  p r e f e r r e d  s e t t i n g ,  i n  o r d e r  t o  

r e a l i z e  t h o s e  s a t i s f y i n g  e x p e r i e n c e s  which  a r e  d e s i r e d . " ( U S D A ,  

1980c)  The r e c r e a t i o n a l  l a n d - b a s e  may b e  c l a s s i f i e d  i n t o  

o p p o r t u n i t y  s e t t i n g s  on  t h e  b a s i s  of p h y s i c a l ,  s o c i a l ,  a n d  

m a n a g e r i a l  a t t r i b u t e s .  D i s p e r s e d  r e c r e a t i o n  s e t t i n g s  r a n g e  f r o m  

r o a d - b a s e d  t o  more  p r i m i t i v e  o p p o r t u n i t y  t y p e s .  

I n d i c a t i o n s  a r e  t h a t  d i s p e r s e d  r e c r e a t i o n  p a r t i c i p a t i o n  

w i l l  c o n t i n u e  t o  i n c r e a s e  a t  a  f a s t  r a t e .  A t  t h e  same t i m e  t h e  



supply of available dispersed recreation settings is limited by 

the size of public land holdings. In the U.S., the bulk of the 

land base appropriate for many dispersed recreation activities 

is managed by the U . S .  Forest Service. As well as the increasing 

recreational demand, nonrecreational resource uses are placing 

increasing demands on U.S.Forest Service lands, demands which 

are incompatible in some ways with recreational resource uses. 

Forest allocations must be based on a thorough analysis of 

a range of management alternatives. Each management alternative 

will have various effects on different types of dispersed 

recreation opportunity. For example, the consequence of an 

alternative yielding high levels of timber production might 

result in a n  increase in road-based opportunities and a 

reduction ot more primitive opportunities. With the expected 

increase in demand for dispersed recreation, forest management 

will be pressed to more directly account for the impact of 

proposed allocations on dispersed recreation. 

The goal of dispersed recreation management is the 

achievement and maintenance of a high level of recreation 

outputs, i - e  sustained recreation outputs. The concept of 

sustained recreation outputs has not been adequately defined, in 

part due to the difficulty of specifying the interrelationship 

between recreation quality and the physical, social, and 

managerial attributes of the settings which recreation 

experiences depend on. The quality of recreation experiences is 

essential to the satisfaction of recreationists. Sustaining 



r e c r e a t i o n  o u t p u t s  t h u s  i m p l i e s  t h a t  e x p e r i e n c e  l e v e l s  a r e  

m a i n t a i n e d  a t  h i g h  l e v e l s .  T h u s ,  management p o l i c y  a n d  p l a n n i n g  

t e c h n i q u e s  f o r  d i s p e r s e d  r e c r e a t i o n  mus t  b e  p l a c e d  i n  t h e  

c o n t e x t  of  q u a l i t a t i v e ,  a s  w e l l  a s  q u a n t i t a t i v e ,  o u t c o m e s .  

For  p u r p o s e s  of l a n d  a l l o c a t i o n ,  a  c o n c e p t  o f  s u s t a i n e d  

r e c r e a t i o n  o u t p u t s  w h i c h  i s  t o  s e r v e  a s  a  s t a n d a r d  o f  h i g h  

r e c r e a t i o n  q u a l i t y  mus t  i n c l u d e  a  f a c t o r  o f  demand.  A di lemma i s  

f a c e d  by r e c r e a t i o n  m a n a g e r s  who may i n s t i t u t e  a c c e s s  

r e s t r i c t i o n s  a s  a  means  t o  c o n t r o l  c o n g e s t i o n .  B o t h  c o n g e s t i o n  

of  r e c r e a t i o n  s e t t i n g s  a n d  a c c e s s  r e s t r i c t i o n s  t e n d  t o  d e c r e a s e  

t h e  q u a l i t y  of r e c r e a t i o n  e x p e r i e n c e s .  D i s p e r s e d  r e c r e a t i o n  on  

p u b l i c  l a n d s  i s  c h a r a c t e r i z e d  a s  a  common p o o l  r e s o u r c e ,  i . e .  a  

r e s o u r c e  t h a t  i s  u n d e r  p u b l i c  o w n e r s h i p ,  a v a i l a b l e  f o r  u s e  by 

a l l ,  and u s e  of w h i c h  by o n e  p e r s o n  a f f e c t s  a n y  o t h e r  p e r s o n ' s  

u s e .  Managing f o r  d i s p e r s e d  r e c r e a t i o n ,  a s  a  common p o o l  

r e s o u r c e ,  i s  b e s e t  w i t h  t h e  p r o b l e m  of how t o  r e g u l a t e  u s e  i n  

o r d e r  n o t  t o  e x c e e d  r e c r e a t i o n  c a p a c i t y .  

P l a n n i n g  a n a l y s i s  m u s t  f o r e s e e  f u t u r e  i m p a c t s  t o  d i s p e r s e d  

r e c r e a t i o n  o p p o r t u n i t y  i f  r e c r e a t i o n  q u a l i t y  i s  t o  b e  m a i n t a i n e d  

a t  h i g h  l e v e l s .  But  f o r e c a s t s  of  r e c r e a t i o n  o p p o r t u n i t y  a r e  n o t  

s u f f i c i e n t  i n f o r m a t i o n  on  w h i c h  t o  b a s e  l a n d - a l l o c a t i o n  

d e c i s i o n s .  The s u i t a b i l i t y  of  l a n d  a l l o c a t i o n s  t o  d i s p e r s e d  

r e c r e a t i o n  d e p e n d s  i n  p a r t  on  t h e  demand f o r  r e c r e a t i o n  

o p p o r t u n i t y .  A g r e a t e r  a l l o c a t i o n  of l a n d  t o  a n y  p a r t i c u l a r  

o p p o r t u n i t y  t y p e  i s  n o t  i n h e r e n t l y  b e t t e r ,  b u t  m i g h t  be  

w a r r a n t e d  when p a r t i c i p a t i o n  i s  e x p e c t e d  t o  e x c e e d  t h e  c a p a c i t y  



of the available recreation opportunity, i.e. when future 

congestion is expected. Conversely, a smaller allocation to a 

particular opportunity type might be warranted if there is an 

oversupply anticipated, i.e. when the capacity of available 

opportunity settings is greater than participation. 

The character of recreation opportunities is not static, 

but changes in response to the use, both recreational and 

nonrecreational, of the forest resource. For example, 

constructing a road into a roadless area for hauling timber 

detracts from primitive recreation opportunities but enhances 

road-based recreation, while closing a road may have the 

opposite effect, The dynamics of impacts upon dispersed 

recreation ~ . ~ ~ o r t u n i t y  may be conceptualized as a process of 

invasion - succession - recovery, by which impacting uses 
'invade' the character of an existing recreation opportunity and 

cause a 'succession' to a different opportunity type; the 

possibility exists for a 'recovery' to the former opportunity 

type, e.g. by the closing of the road in the above example. 

Although the process may proceed either towards Jnvasion of more 

primitive or more developed opportunities, expanding timber 

harvesting has historically predominated with the continuous 

decrease ot primitive recreation opportunity as a consequence. 

The more primitive recreation opportunities are especially 

sensitive to the immediate and at-a-distance spatial impacts of 

fore,st management practices. The presence of a clearcut or a 

road is otten incompatible to a primitive recreationist- More 



s u b t l e  i s  t h e  i n t r u s i o n  of t h e  p r i m i t i v e  r e c r e a t i o n  e x p e r i e n c e  

t h a t  r e s u l t s  f r o m  t h e  t r a n s m i s s i o n  o f  s o u n d s  o v e r  d i s t a n c e  a n d  

t h e  s i g h t  of  human d e v e l o p m e n t s  i n  t h e  d i s t a n c e .  T h u s  t h e  

c h a r a c t e r  of  a d j a c e n t  l a n d  u s e s  m u s t  b e  c o o r d i n a t e d  i n  t h e  l a n d  

a l l o c a t i o n  p r o c e s s  t o  a c c o u n t  f o r  a t - a - d i s t a n c e  i m p a c t s .  O t h e r  

s e n s i t i v e  c h a r a c t e r i s t i c s  of  d i s p e r s e d  r e c r e a t i o n  w h i c h  a r e  

d i s c u s s e d  i n  t h i s  s t u d y  i n c l u d e :  t h e  minimum s i z e  of  c e r t a i n  

o p p o r t u n i t y  s e t t i n g s ;  t h e  a s y m m e t r i c  r e l a t i o n s h i p  of  i m p a c t s  

b o t h  among o p p o r t u n i t y  t y p e s  a n d  b e t w e e n  r e c r e a t i o n a l  a n d  

n o n r e c r e a t i o n a l  r e s o u r c e  u s e s ;  a n d  t h e  i m p l i c a t i o n  o f  

i r r e v e r s i b l e  c o n s e q u e n c e s  t o  f u t u r e  r e c r e a t i o n  o p p o r t u n i t y .  

T h i s  l e a d s  t o  t h e  m a i n  e l e m e n t s  of  t h e  m o d e l :  f u t u r e  

o p p o r t u n i t y  i s  s i m u l a t e d ;  p a r t i c i p a t i o n  i s  p r o j e c t e d ;  a n d  t h e  

s u i t a b i l i t y  i s  c a l c u l a t e d  by c o m p a r i n g  t h e  c a p a c i t y  of  t h e  

o p p o r t u n i t y  w i t h  p a r t i c i p a t i o n ,  R e c r e a t i o n  o p p o r t u n i t y  i s  

s i m u l a t e d  u s i n g  c a r t o g r a p h i c  t e c h n i q u e s  i n  a c c o u n t i n g  f o r  t h e  

s p a t i a l  c o n s e q u e n c e s  of i m p a c t i n g  a c t i o n s .  I n  s i m u l a t i n g  f u t u r e  

o p p o r t u n i t y ,  c o m p u t e r  r e p r e s e n t a t i o n s  of  maps a r e  o v e r l a y e d  a n d  

o t h e r w i s e  d e a l t  w i t h  i n  a  c o m p u t e r  map a n a l y s i s .  I n  d o i n g  s o ,  

a s p e c t s  o f  t h e  U.S. F o r e s t  S e r v i c e  R e c r e a t i o n  O p p o r t u n i t y .  

P l a n n i n g  p r o c e s s  a r e  i n c o r p o r a t e d .  P a r t i c i p a t i o n  i s  p r o j e c t e d  a s  

b a s e d  on  p o p u l a t i o n  i n c r e a s e s ,  a g e  f a c t o r s ,  d e s t i n a t i o n  

s u b s t i t u t i o n ,  a n d  s h i f t s  i n  a c t i v i t y  p r e f e r e n c e s .  C a p a c i t y  

c o e f f i c i e n t s  a r e  e m p l o y e d  t o  e x p r e s s  r e c r e a t i o n  o p p o r t u n i t y  i n  

t e r m s  of t h e  number  of  r e c r e a t i o n i s t s  t h a t  m i g h t  h a v e  t h e i r  

r e c r e a t i o n a l  n e e d s  s a t i s f i e d  b y  t h e  a v a i l a b l e  s e t t i n g s  a n d  



f e a t u r e s .  The  c a p a c i t y  of r e c r e a t i o n  o p p o r t u n i t y  a n d  t h e  

p a r t i c i p a t i o n  a r e  t h e n  c o m p a r e d  o v e r  t h e  s i m u l a t e d  t i m e  p e r i o d  

t o  y i e l d  a  n e t  s u r p l u s  o r  d e f i c i t  of  a v a i l a b l e  o p p o r t u n i t y  f o r  

e a c h  of s e v e r a l  o p p o r t u n i t y  t y p e s .  

Each r u n  o f  t h e  model  i s  d r i v e n  by a  d i f f e r e n t  s c e n a r i o  

w h i c h  s i m u l a t e s  i m p a c t i n g  c o n d i t i o n s .  Each s c e n a r i o  i s  b a s e d  on  

a  management  a l t e r n a t i v e  p l u s  f o r e s e e a b l e  e x t e r n a l  i m p a c t s ,  e .g .  

t h e  i m p a c t  o f  i n c r e a s i n g l y  b u s y  h i k i n g  t r a i l s .  I n  t h e  c a s e  

s t u d y ,  two s c e n a r i o s  a r e  e v a l u a t e d :  a p r e s e r v a t i o n  a n d  a  

d e v e l o p m e n t  s c e n a r i o .  

The i n f o r m a t i o n  f r o m  e a c h  s c e n a r i o  r u n  a s  t o  s u r p l u s s e s  a n d  

d e f i c i t s  o f  r e c r e a t i o n  o p p o r t u n i t y  may b e  e v a l u a t e d  by f o r e s t  

m a n a g e r s  i n  s e l e c t i n g  a  p r e f e r r e d  management a l t e r n a t i v e .  The 

mode l  d e t e r m i n e s  t h e  t r a d e o f f s  i n  terms of t h e  number of  

r e c r e a t i o n i s t s  p o t e n t i a l l y  s a t i s f i e d  o r  u n s a t i s f i e d  a s  a  r e s u l t  

of  e a c h  a l t e r n a t i v e .  T h i s  i s  d o n e  a s  a  l o c a t i o n a l  a n a l y s i s  u s i n g  

c a p a c i t y  c o e f f i c i e n t s  a n d  n o t  a n  e c o n o m i c  a n a l y s i s  b a s e d  on 

m o n e t a r y  b e n e f i t s  and c o s t s ,  d u e  t o  t h e  i n t a n g i b l e ,  n o n m a r k e t  

c h a r a c t e r  o f  d i s p e r s e d  r e c r e a t i o n  o u t p u t s .  From t h i s  a n a l y s i s  

i n f e r e n c e s  may be drawn a b o u t  s u s t a i n e d  r e c r e a t i o n  o u t p u t s  a n d  

r e c r e a t i o n  q u a l i t y .  

The i m p l i c a t i o n s  of t h e  s t u d y  r e s u l t s  a r e  e x p l o r e d .  

Outcomes o f  t h e  two s c e n a r i o s  p r o v i d e  i n d i c a t i o n s  of p o t e n t i a l  

management s i t u a t i o n s  f o r  d i s p e r s e d  r e c r e a t i o n  i n  Skykomish 

R a n g e r  D i s t r i c t ,  t h e  c a s e  s t u d y  a r e a .  A l s o ,  t h e  r o l e  w h i c h  t h e  

R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  m i g h t  p l a y  i n  o n g o i n g  p l a n n i n g  f o r  



f o r e s t  a l l o c a t i o n s  i s  d i s c u s s e d .  I t  has  been  t h e  aim o f  t h e  

s t u d y  t o  d e v e l o p  a  computer  t e c h n i q u e  which  l e n d s  a  more 

s y s t e m a t i c  and e x p l i c i t  approach  t o  r e c r e a t i o n  o p p o r t u n i t y  

p l a n n i n g  t h a n  i s  c u r r e n t l y  a v a i l a b l e .  



CHAPTER I1 

P L A N N I N G  F O R  THE SUSTAINED AVAILABILITY OF RECREATION 

OPPORTUNITY 

W i t h i n  a  p l a n n i n g  c o n t e x t  of  s h i f t i n g  demand a n d  s u p p l y ,  

r e c r e a t i o n  m a n a g e r s  s t r i v e  t o  p r o v i d e  o p p o r t u n i t i e s  s u i t a b l e  f o r  

m a i n t a i n i n g  t h e  q u a l i t y  o f  r e c r e a t i o n  e x p e r i e n c e s .  The  

r e c r e a t i o n  m a n a g e r  m u s t  a s s e s s  t h e  p u b l i c ' s  d e s i r e s  a n d  n e e d s  

a n d  c o m p a r e  t h e s e  t o  t h e  o p p o r t u n i t i e s  a v a i l a b l e  f o r  m e e t i n g  

s u c h  n e e d s  i n  o r d e r  t o  a l l o c a t e  r e c r e a t i o n  r e s o u r c e s .  

M a i n t a i n i n g  t h e  q u a l i t y  o f  t h e  r e c r e a t i o n  o p p o r t u n i t y  i s  a  

c o m p l e x ,  b u t  by n o  means  h o p e l e s s ,  p l a n n i n g  t a s k .  The p r i n c i p l e  

of s u s t a i n e d  p r o d u c t i v i t y  a p p l i e d  t o  d i s p e r s e d  r e c r e a t i o n  may 

h e l p  f o r e s t  m a n a g e r s  t o  m a i n t a i n  t h e  q u a l i t y  of  r e c r e a t i o n  

e x p e r i e n c e s .  

The s u s t a i n e d  y i e l d  p r i n c i p l e  i s  commonly a p p l i e d  i n  

p l a n n i n g  t i m b e r  a l l o c a t i o n s ,  a l t h o u g h  f o r  d i s p e r s e d  r e c r e a t i o n  

t h e  p r i n c i p l e  m u s t  b e  g i v e n  a  d i f f e r e n t  i n t e r p r e t a t i o n .  I n  o r d e r  

t o  i n c o r p o r a t e  a  s u s t a i n e d  y i e l d  p r i n c i p l e  f o r  r e c r e a t i o n ,  b o t h  

t h e  n a t u r e  of  r e c r e a t i o n  q u a l i t y  a n d  of  t h e  f o r e s t  p l a n n i n g  

p r o c e s s  m u s t  b e  w e l l  u n d e r s t o o d .  T h i s  s t u d y  c o n s i d e r s  t h e s e  

f a c t o r s  t o r  t h e  U . S . F o r e s t  S e r v i c e ,  t h e  a g e n c y  r e s p o n s i b l e  f o r  

m a n a g i n g  t h e  c a s e  s t u d y  a r e a .  I n  d e v e l o p i n g  a  c o m p u t e r  m o d e l -  

u s e f u l  i n  r e c r e a t i o n  p l a n n i n g ,  U . S . F o r e s t  S e r v i c e  p l a n n i n g  

g u i d e l i n e s  a n d  c r i t e r i a  h a v e  b e e n  f o l l o w e d .  A l s o ,  U.S.F.S. d a t a  



h a v e  b e e n  u s e d  t o  t e s t  t h e  m o d e l ' s  p e r f o r m a n c e .  

I n  a l l o c a t i n g  f o r e s t  l a n d ,  r e c r e a t i o n  o p p o r t u n i t y  p l a n n i n g  

i s  p l a c e d  w i t h i n  a  b r o a d e r  c o n t e x t  o f  f o r e s , t  l a n d  a l l o c a t i o n .  A s  

w e l l  a s  d e c i d i n g  how t o  a l l o c a t e  l a n d  f o r  t h e  d i f f e r e n t  a n d  

o f t e n  c o n f l i c t i n g  i n t e r e s t s  of  r e c r e a t i o n i s t s ,  l a n d  a l l o c a t i o n s  

mus t  be  made  f o r  n o n r e c r e a t i o n a l  r e s o u r c e  u s e s  a n d  s e r v i c e s .  

T i m b e r ,  r a n g e ,  f i s h  a n d  w i l d l i f e ,  w a t e r s h e d s ,  a n d  e n v i r o n m e n t a l  

q u a l i t y ,  a s  w e l l  a s  o u t d o o r  r e c r e a t i o n  m u s t  b e  p r o v i d e d  s u i t a b l e  

l a n d  b a s e s .  

Such  c o m p l e m e n t a r y  management  i s  t h e  e s s e n c e  o f  m u l t i p l e  

u s e ,  o r  i n t e g r a t e d  r e s o u r c e  managemen t .  W i t h  a  number  o f  

c o n f l i c t i n g  i n t e r e s t s  p l a c i n g  d e m a n d s  o n  t h e  l a n d  b a s e ,  t h e  

f o r e s t  r e s o u r c e  i s  t o o  s c a r c e  t o  e i t h e r  d e c l a r e  o n e  u s e  a s  

d o m i n a n t  o r  t o  s e c t i o n  o f f  t h e  e n t i r e  l a n d  b a s e  t o  l a r g e  

e x c l u s i v e  u s e  z o n e s ,  i n  t h e  way t h a t  o n e  d i v i d e s  u p  a p i e .  

More d i v e r s e  b e n e f i t s ,  a n d  p r e s u m e d l y  g r e a t e r  t o t a l  

b e n e f i t s ,  d e r i v e  f r o m  t h e  f o r e s t  r e s o u r c e  by  i n t e g r a t i n g  

c o m p a t i b l e  i n t e r e s t s  w h e r e  p o s s i b l e ,  s o  t h a t  s e v e r a l  g o o d s ,  

s e r v i c e s ,  a n d  a m e n i t i e s  a r e  d e s i g n a t e d  t o  f l o w  f r o m  t h e  same  

u n i t  of l a n d .  F o r  e x a m p l e ,  f o r e s t  a r e a s  w h e r e  r o a d s  s e r v e  t i m b e r  

h a r v e s t i n g  o r  m i n i n g  a l s o  s e r v e  r e c r e a t i o n i s t s  d r i v i n g  a b o u t  f o r  

p l e a s u r e  a n d  t r a i l  b i k e r s ,  w h i l e  r o a d l e s s  a r e a s  m a i n t a i n  n a t u r a l  

e n v i r o n m e n t a l  q u a l i t y  a n d  f i s h  a n d  w i l d l i f e  h a b i t a t s ,  a s  w e l l  a s  

p r o v i d i n g  o p p o r t u n i t i e s  f o r  b a c k c o u n t r y  h i k e r s .  
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The U . S . F o r e s t  S e r v i c e  i s  g u i d e d  by  t h e  c o n c e p t  o f  

m a i n t a i n i n g  t h e  p r o d u c t i v i t y  o f  t h e  f o r e s t  r e s o u r c e  o v e r  t h e  

l o n g  t e r m .  T h i s  i s  g e n e r a l l y  t e r m e d  t h e  s u s t a i n e d  y i e l d  

p r i n c i p l e .  T h e  g o a l  i s  t o  e n s u r e  t h e  r e n e w a b i l i t y  o f  a l l  t h e  

b e n e f i t s  s t e m m i n g  f r o m  t h e  f o r e s t  r e s o u r c e  o n  b e h a l f  o f  a n  

e n d u r i n g  p u b l i c  w e l f a r e ,  i . e .  i n  r e c o g n i t i o n  o f  t h e  r i g h t s  of  

f u t u r e  g e n e r a t i o n s .  U n f o r t u n a t e l y ,  t h e  p r i n c i p l e  h a s  n o t  b e e n  

a p p l i e d  b y  t h e  F o r e s t  S e r v i c e  t o  o u t d o o r  r e c r e a t i o n ,  o r  e v e n  

d e v e l o p e d  c o n c e p t u a l l y ,  p o s s i b l y  d u e  t o  t h e  f a c t  t h a t  d i s p e r s e d  

r e c r e a t i o n  i s  a  n o n c o m m o d i t y .  W h i l e  t h e r e  i s  v o l u m i n o u s  

l i t e r a t u r e  o n  s u s t a i n i n g  t i m b e r  o u t p u t  l e v e l s  i n  v o l u m e s  of 

b o a r d  f e e t  o r  c u b i c  f e e t ,  t h e r e  i s  s c a n t  l i t e r a t u r e  o n  

s u s t a i n i n g  r e c r e a t i o n a l  o u t p u t s .  However ,  t h e  s u b s t a n t i a l  

l i t e r a t u r e  o n  two r e l a t e d  t o p i c s ,  t h a t  o f  m a i n t a i n i n g  t h e  

q u a l i t y  o f  r e c r e a t i o n  a n d  t h e  a l l i e d  t o p i c  o f  r e c r e a t i o n  

c a r r y i n g  c a p a c i t y ,  i s  of u s e  i n  d e v e l o p i n g  t h e  p r i n c i p l e  i n  a  

m a n n e r  t h a t  a p p l i e s  t o  d i s p e r s e d  r e c r e a t i o n .  

D e f i n i n g  s u s t a i n e d  r e c r e a t i o n  o u t p u t s .  

R e c r e a t i o n  o u t p u t s ,  a s  w e l l  a s  t i m b e r  o u t p u t s ,  a r e  t o  b e  

s u s t a i n e d  f r o m  t h e  N a t i o n a l  F o r e s t s  u n d e r  U.S.F.S. j u r i s d i c t i o n  

( M u l t i p l e - U s e  S u s t a i n e d - Y i e l d  A c t ,  1 9 6 0 ) .  A s  a p p l i e d  t o  t i m b e r  

m a n a g e m e n t ,  t h e  s u s t a i n e d  y i e l d  p r i n c i p l e  h a s  b e e n  i n t e r p r e t e d  



i n  d i f f e r e n t  ways .  Towards m a i n t a i n i n g  a  h i g h  l e v e l  of 

p r o d u c t i v i t y ,  t h e  s u s t a i n e d  y i e l d  p r i n c i p l e  may b e  c o n s t r u e d  t o  

mean t h a t  e i t h e r  t h e  p o t e n t i a l  t o  a t t a i n  h i g h  y i e l d s  a t  some 

f u t u r e  t i m e , i s  n o t  d i m i n i s h e d  ( i . e .  y i e l d  i s  s u s t a i n a b l e )  o r  

t h a t  t h e  y i e l d  i s  more o r  l e s s  m a i n t a i n e d  i n  e a c h  t i m e  p e r i o d  --- 
( i . e .  y i e l d  i s  a c t u a l l y  a c h i e v e d ) .  The U . S . F o r e s t  S e r v i c e  h a s  

f o l l o w e d  t h e  l a t t e r  i n t e r p r e t a t i o n  f o r  t i m b e r  management .  A s  

s t a t e d  i n  t h e  M u l t i p l e  U s e - S u s t a i n e d  Y i e l d  Ac t  (1960), s u s t a i n e d  

y i e l d  means  " t h e  a c h i e v e m e n t  and m a i n t e n a n c e  i n  p e r p e t u i t y  of a  

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

r e n e w a b l e  r e s o u r c e s  . . . . ' I (  Append ix  A ) .  T h u s ,  t h e  f o r e s t  manager  

i s  d i r e c t e d  t o  m a i n t a i n  r e c r e a t i o n a l  o u t p u t s  ' i n  e a c h  t i m e  

p e r i o d  ' . 
T h e r e  a r e  many ways i n  w h i c h  r e c r e a t i o n a l  o u t p u t s  may be 

m e a s u r e d ,  some b e i n g  more a p p r o p r i a t e  t h a n  o t h e r s .  P l a n n i n g  

a n a l y s i s  r e q u i r e s  t h a t  r e c r e a t i o n  o u t p u t s  a r e  q u a n t i f i a b l e ,  a n d  

y e t  q u a n t i t a t i v e  a n a l y s i s  m u s t  n o t  o v e r s h a d o w  t h e  g o a l  of 

m a n a g i n g  f o r  r e c r e a t i o n  q u a l i t y .  

F o r  t h e  p u r p o s e s  o f  f o r e s t  p l a n n i n g ,  t h e  a v a i l a b i l i t y  of  

r e c r e a t i o n  o p p o r t u n i t y  may be  e q u a t e d  w i t h  t h e  q u a l i t y  o t  

r e c r e a t i o n  e x p e r i e n c e s ,  w h e r e  t h e  q u a l i t y  of  r e c r e a t i o n  

e x p e r i e n c e s  d e p e n d s  on t h e  s u c c e s s  w i t h  w h i c h  t h e  m o t i v a t i o n s  

a n d  o b j e c t i v e s  of  r e c r e a t i o n i s t s  a r e  f u l f i l l e d  ( S t a n k e y ,  1 9 7 2 ) .  

R e c r e a t i o n i s t  s a t i s f a c t i o n  d e p e n d s  on two f a c t o r s :  ( I )  

s u f f i c i e n t  a v a i l a b i l i t y  of f a v o r a b l e  c i r c u m s t a n c e s ,  o r  

o p p o r t u n i t y ,  t o  meet  t h e  n e e d s  of r e c r e a t i o n i s t s ;  a n d  ( 2 )  t h e  



c a p a b i l i t y  of  t h e  r e c r e a t i o n i s t s  t o  m a t c h  t h e i r  d e s i r e s  w i t h  t h e  

a p p r o p r i a t e  c i r c u m s t a n c e s ,  T h e  l a t t e r  f a c t o r  i s  n o t  of  d i r e c t  

i m p o r t a n c e  t o  p l a n n i n g ,  a l t h o u g h  t h e  r e c r e a t i o n  m a n a g e r  h a s  a 

r o l e  i n  i n f o r m i n g  r e c r e a t i o n i s t s  o f  t h e  o p p o r t u n i t i e s  t h a t - a r e  

a v a i l a b l e .  Of more  r e l e v a n c e  i s  t h e  f a c t  t h a t  t h e  r e c r e a t i o n i s t  

w i l l  n o t  b e  s a t i s f i e d  i f  t h e  a p p r o p r i a t e  t y p e  o f  o p p o r t u n i t y  i s  

n o t  a v a i l a b l e  t o  a d e g r e e  s u f f i c i e n t  t o  m e e t  demand.  

T h u s ,  t h e  d e f i n i t i o n  o f  s u s t a i n e d  y i e l d  m o s t  a p p r o p r i a t e  t o  

r e c r e a t i o n  o p p o r t u n i t y  p l a n n i n g  i s  ' t h e  s u s t a i n e d  a v a i l a b i l i t y  

o f  r e c r e a t i o n  o p p o r t u n i t y ,  r e l a t i v e  t o  d e m a n d ' .  T h e  u t i l i t y  o f  

t h i s  c o n c e p t  h i n g e s  o n  t h e  a b i l i t y  t o  m e a s u r e  r e c r e a t i o n  

o p p o r t u n i t y  i n  a  m a n n e r  t h a t  may be c o m p a r e d  t o  r e c r e a t i o n  

demand.  

M e a s u r i n g  r e c r e a t i o n  o p p o r t u n i t y .  

D e f i n i n g  t h e  n a t u r e  o f  r e c r e a t i o n  o u t p u t s  as  a  c o m p a r i s o n  

b e t w e e n  a v a i l a b l e  o p p o r t u n i t y  a n d  p a r t i c i p a t i o n  l e v e l s  d i f f e r s  

f r o m  t r a d i t i o n a l  a p p r o a c h e s .  W h i l e  r e c r e a t i o n a l  o u t p u t s  h a v e  

o f t e n  b e e n  m e a s u r e d  i n  t e r m s  of n u m b e r s  o f  c a m p s i t e s ,  b o a t  d o c k s  

a n d  m o o r a g e ,  o r  v i s i t o r  i n f o r m a t i o n  c e n t e r s ,  c o u n t s  of 

f a c i l i t i e s  a r e  n o t  r e l e v a n t  t o  d i s p e r s e d  r e c r e a t i o n .  A s  w e l l ,  a n  

o v e r e m p h a s i s  o n  s u c h  m e a s u r e s  of r e c r e a t i o n  q u a n t i t y  h a s  r a i s e d  

some a l a r m ,  a s  t h e  q u a l i t y  of  e x p e r i e n c e  a p p e a r s  t o  be  d e c l i n i n g  

a s . a  r e s u l t  o f  c r o w d i n g  a n d  u s e  c o n f l i c t s  ( L e P a g e ,  1 9 7 9 ) .  



A b e h a v i o r a l  l i n k  i s  n e e d e d  b e t w e e n  t h e  r e c r e a t i o n  

e x p e r i e n c e  a n d  t h e  m e a s u r e  o f  i t .  S u c h  a b e h a v i o r a l  l i n k  m i g h t  

b e  e s t a b l i s h e d  i n  r e f e r e n c e  t o  a n y o n e  o f  f o u r  t y p e s  o f  

r e c r e a t i o n  p r e f e r e n c e s :  ( 1 )  f o r  a c t i v i t i e s ;  ( 2 )  f o r  e n v i r o n m e n t s  

o r  s e t t i n g s ;  ( 3 )  f o r  t y p e s  o f  s a t i s f a c t i o n ;  a n d  ( 4 )  f o r  

s u b s e q u e n t  b e n e f i t s  (Brown e t . a l . ,  1 9 7 8 ) .  F o r  e x a m p l e ,  i n  

t y p i f y i n g  u s e r  s a t i s f a c t i o n s ,  H e n d e e  e t . a l .  ( 1 9 7 1 )  c a t e g o r i z e d  

p r e f e r e n c e s  a s :  a p p r e c i a t i v e - s y m b o l i c ,  e x t r a c t i v e - s y m b o l i c ,  

p a s s i v e  f r e e p l a y ,  s o c i a b l e - l e a r n i n g ,  a n d  a c t i v e - e x p r e s s i v e .  

A l t h o u g h  u s e f u l  f o r  c e r t a i n  a v e n u e s  o f  r e c r e a t i o n  r e s e a r c h  

( S t a n k e y ,  1 9 7 4 ;  M a r c i n  a n d  L i m e ,  1 9 7 4 ;  J a c k s o n  a n d  S c h i n k e l ,  

1 9 8 1 ) ,  t h i s  t y p o l o g y  h a s  n o t  b e e n  i n c o r p o r a t e d  i n t o  f o r e s t  

p l a n n i n g  f o r  l a n d  a l l o c a t i o n s ,  S u b s e q u e n t  w o r k  d e v e l o p e d  a  

m e t h o d  of  t y p i f y i n g  t h e  e n v i r o n m e n t s  a n d  s e t t i n g s  o f  r e c r e a t i o n  

o p p o r t u n i t y ,  i n  a s y s t e m  t e r m e d  t h e  R e c r e a t i o n  O p p o r t u n i t y  

S p e c t r u m  (ROS) (Brown  e t  . a l . ,  1 9 7 8 ;  D r i v e r  a n d  Brown,  1 9 7 8 ;  

C l a r k  a n d  S t a n k e y ,  1 9 7 9 ;  Brown ,  1 9 7 9 ) .  I n  t h i s  m e t h o d ,  

c h a r a c t e r i s t i c s  o f  s e t t i n g s  f a v o r a b l e  t o  d i f f e r e n t  t y p e s  of 

r e c r e a t i o n  e x p e r i e n c e s  a r e  c a t e g o r i z e d .  The  R O S  s y s t e m  i s  

d i r e c t l y  l i n k e d  t o  r e c r e a t i o n  s u p p l y  ( f o r  w h i c h  r e c r e a t i o n  

m a n a g e r s  h a v e  a  d i r e c t  a b i l i t y  t o  p l a n ) ,  w h i l e  t h e  a b o v e  

t y p o l o g y  o f  u s e r  s a t i s f a c t i o n s  i s  l i n k e d  m o r e  t o  r e c r e a t i o n  

demand t h a n  s u p p l y .  

I n  t h e  ROS s y s t e m ,  r e c r e a t i o n  o p p o r t u n i t i e s  a r e  c l a s s i f i e d  

a l o n g  a  s p e c t r u m  f r o m  m o d e r n - u r b a n  t o  p r i m i t i v e  o p p o r t u n i t y  

( T a b l e  i ) ,  w h i c h  r a n g e  i n  d e g r e e  o f  s i x  f a c t o r s :  a c c e s s i b i l i t y ,  



TABLE 1 

RECREATION OPPORTUNITY SPECTRUM (ROS) 
SETTING CHARACTERISTICS 

P r i m i t i v e  : A r e a  i s  c h a r a c t e r i z e d  by e s s e n t i a l l y  u n m o d i f i e d  
n a t u r a l  e n v i r o n m e n t  o f  f a i r l y  l a r g e  s i z e .  
I n t e r a c t i o n  b e t w e e n  u s e r s  i s  v e r y  l o w  a n d  
e v i d e n c e  of  o t h e r  u s e r s  i s  m i n i m a l .  The  a r e a  i s  
managed t o  b e  e s s e n t i a l l y  f r e e  f r o m  e v i d e n c e  
o f  human i n d u c e d  r e s t r i c t i o n s  a n d  c o n t r o l s .  
M o t o r i z e d  u s e  w i t h i n  t h e  a r e a  i s  n o t  p e r m i t t e d .  

S e m i P r i m i t i v e  : A r e a  i s  c h a r a c t e r i z e d  by  a  p r e d o m i n a t e l y  n a t u r a l  
N o n M o t o r i z e d  o r  n a t u r a l - a p p e a r i n g  e n v i r o n m e n t  of  m o d e r a t e - t o  

l a r g e  s i z e .  I n t e r a c t i o n  b e t w e e n  u s e r s  i s  l o w ,  b u t  
t h e r e  i s  o f t e n  e v i d e n c e  of  o t h e r  u s e r s .  The  a rea  
i s  managed i n  s u c h  a  way t h a t  min imun  o n - s i t e  
c o n t r o l s  a n d  r e s t r i c t i o n s  may b e  p r e s e n t ,  b u t  a r e  
s u b t l e .  M o t o r i z e d  u s e  i s  n o t  p e r m i t t e d .  

S e m i P r i m i t i v e  :Area  i s  c h a r a c t e r i z e d  b y  a p r e d o m i n a t e l y  n a t u r a l  
M o t o r i z e d  o r  n a t u r a l - a p p e a r i n g  e n v i r o n m e n t  of m o d e r a t e - t o  

l a r g e  s i z e .  C o n c e n t r a t i o n  of  u s e r s  i s  l o w ,  b u t  
t h e r e  i s  o f t e n  e v i d e n c e  of  o t h e r  u s e r s .  The  a r e a  
i s  managed i n  s u c h  a  way t h a t  minimum o n - s i t e  
c o n t r o l s  a n d  r e s t r i c t i o n s  may b e  p r e s e n t ,  b u t  a r e  
s u b t l e .  M o t o r i z e d  u s e  i s  p e r m i t t e d .  

Roaded : A r e a  i s  c h a r a c t e r i z e d  by  p r e d o m i n a t e l y  n a t u r a l  
N a t u r a l  a p p e a r i n g  e n v i r o n m e n t s  w i t h  m o d e r a t e  e v i d e n c e s  of  

t h e  s i g h t s  a n d  s o u n d s  of man. S u c h  e v i d e n c e  
u s u a l l y  h a r m o n i z e  w i t h  t h e  n a t u r a l  e n v i r o n m e n t .  
I n t e r a c t i o n  b e t w e e n  u s e r s  may b e  l o w  t o  m o d e r a t e ,  
b u t  w i t h  e v i d e n c e  o f  o t h e r  u s e r s  p r e v a l e n t .  
R e s o u r c e  m o d i f i c a t i o n  a n d  u t i l i z a t i o n  p r a c t i c e s  
a r e  e v i d e n t ,  b u t  h a r m o n i z e  w i t h  t h e  n a t u r a l  
e n v i r o n m e n t .  C o n v e n t i o n a l  m o t o r i Z e d  u s e  i s  
p r o v i d e d  f o r  i n  c o n s t r u c t i o n  s t a n d a r d s  a n d  d e s i g n  
o f  f a c i l i t i e s .  



TABLE Z ( c o n t . )  

R u r a l  

Urban 

:Area  i s  c h a r a c t e r i z e d  by  s u b a t a n t i a l l y  m o d i f i e d  
n a t u r a l  e n v i r o n m e n t .  R e s o u r c e  m o d i f i c a t i o n  a n d  
u t i l i z a t i o n  p r a c t i c e s  a r e  t o  e n h a n c e  s p e c i f i c  
r e c r e a t i o n  a c t i v i t i e s  a n d  t o  m a i n t a i n  v e g e t a t i v e  
c o v e r  a n d  s o i l .  S i g h t s  a n d  s o u n d s  of  humans  a r e  
r e a d i l y  e v i d e n t ,  a n d  t h e  i n t e r a c t i o n  b e t w e e n  
u s e r s  i s  o f t e n  m o d e r a t e  t o  h i g h .  A c o n s i d e r a b l e  
number  o f  f a c i l i t i e s  a r e  d e s i g n e d  f o r  u s e  by 
a  l a r g e  number  o f  p e o p l e .  F a c i l i t i e s  a r e  o f t e n  
p r o v i d e d  f o r  s p e c i a l  a c t i v i t i e s .  M o d e r a t e  
d e n s i t i e s  a r e  p r o v i d e d  f a r  away f r o m  d e v e l o p e d  
s i t e s .  F a c i l i t i e s  f o r  i n t e n s i f i e d  m o t o r i z e d  u s e  
a n d  p a r k i n g  a r e  a v a i l a b l e .  

: A r e a  i s  c h a r a c t e r i z e d  by  a s u b s  t a n t i a l l y  
u r b a n i z e d  . e n v i r o n m e n t ,  a l t h o u g h  t h e  b a c k g r o u n d  
may h a v e  n a t u r a l - a p p e a r i n g  e l e m e n t s .  R e n e w a b l e  
r e s o u r c e  m o d i f i c a t i o n  a n d  u t i l i z a t i o n  p r a c t i c e s  
a r e  t o  e n h a n c e  s p e c i f i c  r e c r e a t i o n  a c t i v i t i e s .  
V e g e t a t i v e  c o v e r  i s  o f t e n  e x o t i c  a n d  m a n i c u r e d .  
S i g h t s  a n d  s o u n d s  of  h u m a n s ,  o n - s i t e ,  a r e  
p r e d o m i n a n t .  L a r g e  n u m b e r s  of  u s e r s  c a n  b e  
e x p e c t e d ,  b o t h  o n - s i t e  a n d  i n  n e a r b y  a r e a s .  
F a c i l i t i e s  f o r  h i g h l y  i n t e n d i f i e d  m o t e r  u s e  a n d  
p a r k i n g  a r e  a v a i l a b l e  w i t h  f o r m s  o f  m a s s  t r a n s i t  
o f t e n  a v a i l a b l e  t o  c a r r y  p e o p l e  t h r o u g h o u t  t h e  
s i t e .  

S o u r c e :  A d a p t e d  f r o m  U.S.D.A., F o r e s t  S e r v i c e ,  1 9 8 0 ,  R e c r e a t i o n  
I n p u t  t o  Land a n d  R e s o u r c e  Management  P l a n n i n g ,  --- 
FSH 1 9 0 9 . 1 2 ,  C h a p t e r  5 0 0 ,  d r a f t .  



c o m p a t i b i l i t y  w i t h  n o n r e c r e a t i o n a l  r e s o u r c e  u s e s ,  o n s i t e  

managemen t ,  f r e q u e n c y  o f  s o c i a l  i n t e r a c t i o n ,  v i s i t o r  i m p a c t s ,  

a n d  r e g i m e n t a t i o n  ( C l a r k  a n d  S t a n k e y ,  1 9 7 9 ) .  D i s p e r s e d  

r e c r e a t i o n  o c c u r s  i n  o p p o r t u n i t y  s e t t i n g s  t h a t  r a n g e  f r o m  r o a d e d  

n a t u r a l ,  t o  s e m i p r i m i t i v e  a n d  p r i m i t i v e  t y p e s ,  t h u s  e x c l u d i n g  

1 

t h e  m o d e r n - u r b a n  a n d  r u r a l  c l a s s e s  ( F i g u r e  1 ) .  A n  ROS 

d e l i n e a t i o n  of  t h e  l a n d  b a s e  z o n e s  t h e  r e s o u r c e  a c c o r d i n g  t o  

o p p o r t u n i t y  t y p e s .  A s  w e l l ,  t h e  c h a r a c t e r  of  r e c r e a t i o n  

e x p e r i e n c e s  s o u g h t  i s  r e l a t e d  t o  a p p r o p r i a t e  s e t t i n g s ,  s o  t h a t  a  

b e h a v i o r a l  l i n k  i s  f o r m e d .  The  ROS s y s t e m  i m p r o v e s  on  

t r a d i t i o n a l  a c t i v i t y  q u a n t i f i c a t i o n  by i n c l u d i u g  a  c o n c e p t i o n  of  

s a t i s f a c t i o n ,  o r  q u a l i t y .  

The ROS s y s t e m  s e r v e s  a s  a b a s i s  f r o m  w h i c h  t o  m e a s u r e  t h e  

r e c r e a t i o n a l  o u t p u t s  of t h e  f o r e s t  r e s o u r c e .  T h e  p o t e n t i a l  

s a t i s f a c t i o n  a v a i l a b l e  f r o m  a  s p e c i f i c  o p p o r t u n i t y  s e t t i n g  c a n  

be  d e r i v e d  by c a l c u l a t i n g  t h e  c a p a c i t y  of  t h e  s e t t i n g  t o  s a t i s f y  

r e c r e a t i o n i s t s .  When t h e  c a p a c i t y  i s  c o m p a r e d  t o  e x p e c t e d  

demand ,  t h e  a v a i l a b l e  r e c r e a t i o n  o p p o r t u n i t y  i s  deemed  t o  b e  

e i t h e r  s u f f i c i e n t  o r  i n s u f f i c i e n t  t o  m e e t  t h e  e x p r e s s e d  demand .  

When t h e  c a p a c i t y  o f  r e c r e a t i o n  o p p o r t u n i t y  o f  e a c h  c l a s s  i s  

s u f f i c i e n t  t o  m e e t  d e m a n d ,  r e c r e a t i o n  o u t p u t s  a r e  s u s t a i n e d .  
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A d e m a n d - r e l a t e d  s u s t a i n e d  y i e l d  p r i n c i p l e .  - 

I 
The i m p l i c a t i o n s  of  i n c l u d i n g  demand i n  a  c o n c e p t  of  

s u s t a i n e d  y i e l d  w a r r a n t  f u r t h e r  d i s c u s s i o n .  T h e r e  i s  a  p o s s i b l e  

di lemma i n  s u s t a i n i n g  r e c r e a t i o n a l  o u t p u t s  w h e r e  t h e  f i n a l  

o u t p u t  i s  q u a l i t y  r e c r e a t i o n  e x p e r i e n c e s .  H i s t o r i c a l l y ,  

d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t i e s  of a l l  t y p e s  h a v e  n o t  b e e n  

s c a r c e  i n  W e s t e r n  N o r t h  Amer ica  a n d  r e c r e a t i o n  q u a l i t y  h a s  b e e n  

m a i n t a i n e d  a t  h i g h  l e v e l s .  T h e r e b y ,  r e c r e a t i o n i s t s  h a v e  come t o  

v a l u e  two c h a r a c t e r i s t i c s  of r e c r e a t i o n  s e t t i n g s :  , I )  f r e e d o m  of 

a c c e s s ;  a n d  2 )  l a c k  o f  c o n g e s t i o n .  I n c r e a s i n g l y ,  t h e  s u p p l y  of  

p r i m i t i v e  o p p o r t u n i t i e s  i s  becoming s c a r c e .  Wirh  o p e n  a c c e s s  t o  

l i m i t e d  r e c r e a t i o n  o p p o r t u n i t y  s e t t i n g s ,  c o n g e s t i o n  may r e s u l t  

a s  demand i n c r e a s e s  e i t h e r  f o r  r e c r e a t i o n  o p p o r t u n i t y  o r  

n o n r e c r e a t i o n a l  r e s o u r c e  u s e s .  

The c r u x  of  t h e  p r o b l e m  f o r  d i s p e r s e d  r e c r e a t i o n  management  



i s  t h a t  of  a n y  common p o o l  r e s o u r c e .  F o r  a  common p o o l  

r e s o u r c e ,  e v e r y  member of t h e  g r o u p  o f  u s e r s  h a s  f r e e  a c c e s s  a n d  

e q u a l  r i g h t s  o f  u s a g e ,  a n d  o n e  p e r s o n ' s  u s e  a f f e c t s  t h a t  of 

o t h e r  p e r s o n s .  C o n s i d e r  t h e  c a s e  o f  a  d i s p e r s e d  r e c r e a t i o n  

s e t t i n g .  T h e r e  i s  a  r a t e  of  u s e  w h i c h  t h e  s e t t i n g  h a s  t h e  

c a p a c i t y  t o  s u s t a i n  w i t h o u t  r e c r e a t i o n  q u a l i t y  d i m i n i s h i n g .  Bu t  

a s  w i t h  a  common p o o l  r e s o u r c e  t h e r e  i s  n o t h i n g  t o  k e e p  u s a g e  

f r o m  e x c e e d i n g  t h i s  l i m i t  i f  a d d i t i o n a l  r e c r e a t i o n i s t s  d e s i r e  t o  

u s e  t h e  s e t t i n g .  F o r  a d d i t i o n a l  r e c r e a t i o n i s t s ,  t h e  b e n e f i t s  o f  

t h e i r  a c t i v i t y  w i l l  a c c r u e  t o  t h e m  p e r s o n a l l y  w h i l e  t h e  c o s t s  of  

d i m i n i s h e d  s a t i s f a c t i o n  t o  o t h e r s  w i l l  b e  s h a r e d  among a l l  o t h e r  

u s e r s .  T h e  r e s u l t  i s  e x c e s s i v e  s i t e  d e g r a d a t i o n  o r  c o n g e s t i o n .  

T h i s  s i t u a t i o n  i s  o f t e n  t a k e n  t o  b e  a  d i l e m m a  w h e r e  e i t h e r  

a c c e s s  m u s t  b e  r e s t r i c t e d  o r  c o n g e s t i o n  a l l o w e d ,  w i t h  

r e c r e a t i o n i s t  s a t i s f a c t i o n ,  a n d  t h e r e f o r e  r e c r e a t i o n  q u a l i t y ,  

b e i n g  d i m i n i s h e d  e i t h e r  way ( L i m e  a n d  S t a n k e y ,  1 9 7 1 ) .  T h e r e  a r e  

a t  l e a s t  t w o  p o s s i b l e  managemen t  c o u r s e s  w h i c h  c i r c u m v e n t  t h e  

d i l e m m a :  t h e  a v a i l a b l e  o p p o r t u n i t y  m i g h t  b e  b e t t e r  u t i l i z e d ,  o r  

more  r e c r e a t i o n  o p p o r t u n i t y  m i g h t  b e  made a v a i l a b l e .  F o r  t h e  

l a t t e r ,  t r a d e o f f s  wou ld  be  i n v o l v e d  among a l l o c a t i o n s  t o  

r e c r e a t i o n  o p p o r t u n i t y  c l a s s e s  o r  b e t w e e n  r e c r e a t i o n a l  a n d  

n o n r e c r e a t i o n a l  r e s o u r c e  u s e s .  

M a n a g i n g  f o r  s u s t a i n e d  r e c r e a t i o n a l  o u t p u t s  i m p l i e s  t h a t  

o p p o r t u n i t y  i s  s u p p l i e d  a t  l e v e l s  s u f f i c i e n t  t o  m e e t  t h e  n e e d s  

The  r e s  n u l l i u s  c o n c e p t  of common p r o p e r t y  i s  u s e d  i n  e c o n o m i c  - 
l i t e r a t u r e  i n  a m a n n e r  s i m i l a r  t o  common p o o l .  The  l e g a l  s e n s e  
of common p r o p e r t y  r e s  communes i s  n o t  i m p l i e d  h e r e .  ( S e e  Howe, - 
1 9 7 9 ;  C i r i a c y -  W a n t r u p  a n d  B i s h o p ,  1 9 7 5 ;  R a n d a l l ,  1 9 8 1 . )  



of f u t u r e  r e c r e a t i o n  p a r t i c i p a n t s .  I n  c h o o s i n g  away s e v e r a l  

a l t e r n a t i v e s ,  e v a l u a t i o n  i n c l u d e s  d e t e r m i n i n g  t h e  l i k e l y  f u t u r e  

r e c r e a t i o n  demand a n d  s u p p l y  f o r  e a c h  o p t i o n .  Changes  i n  e i t h e r  

t h e  e x p r e s s e d  demand ( p a r t i c i p a t i o n )  o r  t h e  r e c r e a t i o n  

o p p o r t u n i t i e s  e f f e c t  t h e  s u s t a i n a b i l i t y  of r e c r e a t i o n  o u t p u t s .  

F i r s t ,  c o n s i d e r  t h e  s u p p l y  of  r e c r e a t i o n  o p p o r t u n i t y  a s  h e l d  

c o n s t a n t  t h r o u g h  t i m e .  I n  t h a t  c a s e ,  c h a n g e s  i n  f u t u r e  

p a r t i c i p a t i o n  may r e s u l t  i n  e i t h e r  a  s h o r t f a l l  o r  a  s u r p l u s  o f  

r e c r e a t i o n  o p p o r t u n i t y .  D e c r e a s i n g  p a r t i c i p a t i o n  l e a d s  t o  

g r e a t e r  o p p o r t u n i t y  a v a i l a b l e  t o  r e m a i n i n g  p a r t i c i p a n t s .  On t h e  

o t h e r  h a n d ,  w i t h  i n c r e a s i n g  p a r t i c i p a t i o n  t h e r e  i s  l e s s  

o p p o r t u n i t y  a v a i l a b l e  t o  r e c r e a t i o n i s t s ,  a n d  c o n g e s t i o n  may 

r e s u l t  o r  w o r s e n .  

Now, c o n s i d e r  t h e  e f f e c t  of a  c h a n g i n g  s u p p l y  of  r e c r e a t i o n  

o p p o r t u n i t y .  Changes  t o  r e c r e a t i o n  o p p o r t u n i t y  a r e  bound t o  

o c c u r  f r o m  t h e  i m p l e m e n t a t i o n  o f  a  c o m p r e h e n s i v e  f o r e s t  

management  p l a n ,  a s  a  c o n s e q u e n c e  of r o a d  c o n s t r u c t i o n ,  t i m b e r  

h a r v e s t i n g ,  r e f  o r e s  t a t i o n ,  r o a d  c l o s u r e ,  a n d  s o  f o r t h .  F o r  

e x a m p l e ,  e x t e n d i n g  a r o a d  m i g h t  c h a n g e  a  p r i m i t i v e  s e t t i n g  i n t o  

a r o a d e d  s e t t i n g ,  t h u s  d e c r e a s i n g  p r i m i t i v e  o p p o r t u n i t y  and 

i n c r e a s i n g  r o a d - b a s e d  o p p o r t u n i t y .  By l a t e r  c l o s i n g  t h e  r o a d  a n a  

u n d e r t a k i n g  some n a t u r a l  r e s t o r a t i o n ,  management c o u l d  r e t u r n  

t h e  s e t t i n g  t o  a  p r i m i t i v e  t y p e .  Where p a r t i c i p a t i o n  and  

o p p o r t u n i t y  a r e  s t e a d i l y  c h a n g i n g  o v e r  t h e  p l a n n i n g  h o r i z o n , .  

f o u r  g e n e r a l  p o s s i b i l i t i e s  may r e s u l t .  A b a s e  y e a r  c o n d i t i o n  of  

s u r p l u s  o p p o r t u n i t y  may be  m a i n t a i n e d ,  o r  may c h a n g e  t o  become a  



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

may r e m a i n  a d e f i c i t ,  o r  may become a  s u r p l u s  d u e  e i t h e r  t o  

d e c r e a s i n g  p a r t i c i p a t i o n  o r  a n  i n c r e a s i n g  s u p p l y  of  o p p o r t u n i t y ,  

o r  a  c o m b i n a t i o n  of  b o t h .  

C h a n g e s  i n  p a r t i c i p a t i o n  r e s u l t  f r o m  many f a c t o r s  i n c l u d i n g  

t h e  o p p o r t u n i t y  a v a i l a b l e .  G r e a t e r  a v a i l a b i l i t y  of  o p p o r t u n i t y  

may l e a d  t o  g r e a t e r  p a r t i c i p a t i o n ,  a n d  l e s s  a v a i l a b i l i t y  may 

l e a d  t o  l e s s  p a r t i c i p a t i o n  ( C l a w s o n  a n d  K n e t s c h ,  1 9 6 6 ;  Hendee  

a n d  C a m p b e l l ,  1 9 6 9 ;  K n e t s c h ,  1 9 7 4 ) .  T h i s  e f f e c t  o f  o p p o r t u n i t y  

o n  p a r t i c i p a t i o n  i s  s o m e t i m e s  n o t  c o n s i d e r e d  i n  r e c r e a t i o n  

p l a n n i n g  (USDA, 1 9 8 1 ) ,  p o s s i b l y  i n  p a r t  b e c a u s e  i t  i s  t a k e n  a s  

u n e t h i c a l  t o  p u r s u e  a  p o l i c y  o f  s e l l i n g  o r  b a r r i c a d i n g  t h e  

f o r e s t s  t o  r e c r e a t i o n i s t s  d u r i n g  t h e  a l l o c a t i o n  s t a g e  of 

p l a n n i n g .  T h i s  i s  t h e  v i e w  t a k e n  i n  t h e  p r e s e n t  s t u d y .  I n  

e f f e c t ,  t h e  p a s t  managemen t  s i t u a t i o n  i s  t h u s  t a k e n  a s  a  norm. 

By d o i n g  s o  p r o j e c t e d  p a r t i c i p a t i o n  may be  u s e d  as  a  s t a n d a r d  

a g a i n s t  w h i c h  t o  c o m p a r e  managemen t  a l t e r n a t i v e s .  

Where o p p o r t u n i t y  i s  c l a s s i f i e d  a c c o r d i n g  t o  t h e  ROS 

s y s t e m ,  p a r t i c i p a t i o n  a n d  o p p o r t u n i t y  c o m p a r i s o n s  s h o u l d  b e  

c o n s i d e r e d  f o r  e a c h  o p p o r t u n i t y  c l a s s .  A s  a r e s u l t  o f  i m p a c t i n g  

managemen t  p r a c t i c e s ,  o p p o r t u n i t y  of o n e  t y p e  m i g h t  d e c r e a s e  

w h i l e  a n o t h e r  i n c r e a s e s .  I f  t h e  o u t c o m e  o f  o n e  a l t e r n a t i v e  p l a n  

r e s u l t s  i n  i n c r e a s e s  t o  a n  a l r e a d y  p l e n t i f u l  o p p o r t u n i t y  t y p e  

a n d  d e c r e a s e s  t o  c o n g e s t e d  o p p o r t u n i t y  t y p e s ,  t h e  r e c r e a t i o n  

m a n a g e r  w o u l d  p r e f e r  a n  a l t e r n a t i v e  p l a n  w h i c h  more  e v e n l y  

b a l a n c e s  o p p o r t u n i t i e s  t o  n e e d .  



W h i l e  m a i n t a i n i n g  r e c r e a t i o n  q u a l i t y  i s  c e r t a i n l y  b e t t e r  

t h a n  a l l o w i n g  t h e  s t e a d y  e r o s i o n  of  q u a l i t y ,  d o i n g  s o  d o e s  n o t  

i m p l y  t h a t  r e c r e a t i o n  o u t p u t s  a r e  s u s t a i n e d .  S u s t a i n i n g  

r e c r e a t i o n  o u t p u t s  i s  d e f i n e d  a s  m a i n t a i n i n g  r e c r e a t i o n  q u a l i t y  

a t  h i g h  l e v e l s ,  n o t  n e c e s s a r i l y  t h e  c u r r e n t  o r  a n y  f u t u r e  l e v e l .  

R e c r e a t i o n  q u a l i t y  m i g h t  i n c r e a s e  o v e r  t i m e ,  a s  i n d i c a t e d  f r o m  

t h e  a b o v e  m e t h o d ,  a n d  y e t  t h e  s u p p l y  o f  o p p o r t u n i t y  may b e  

i n a d e q u a t e  t o  f u l l y  m e e t  demand.  T h u s  r e c r e a t i o n  o u t p u t s  w o u l d  

n o t  b e  s u s t a i n e d .  The  o p p o s i t e  m i g h t  a l s o  b e  t h e  c a s e ,  w h e r e  

r e c r e a t i o n  q u a l i t y  d e c r e a s e s ,  b u t  r e c r e a t i o n  o u t p u t s  a r e  

s u s t a i n e d .  The  l e v e l  o f  s u s t a i n e d  d i s p e r s e d  r e c r e a t i o n  o u t p u t s  

p r o v i d e s  a  more  a b s o l u t e  b e n c h m a r k  f r o m  w h i c h  t o  m e a s u r e  c h a n g e .  

The f o r e s t  m a n a g e r ,  t o  m a i n t a i n  t h e  q u a l i t y  of  r e c r e a t i o n  

e x p e r i e n c e  s o u g h t ,  m u s t  p l a n  f o r  i n c r e a s i n g  a v a i l a b i l i t y  of  

r e c r e a t i o n  o p p o r t u n i t y  when a n  i n c r e a s i n g  demand i s  p r o j e c t e d .  

By i n c r e a s i n g  t h e  s u p p l y  i n  t h i s  way ,  t h e  n a t u r e  o f  t h e  

e x p e r i e n c e  s o u g h t  w i l l  n o t  s l o w l y  d e g r a d e .  F u r t h e r m o r e ,  t h e  

p u b l i c  n e e d s ,  w h i c h  t h e  f o r e s t  r e s o u r c e  i s  c a l l e d  on  t o  p r o v i d e ,  

w i l l  b e  f u l f i l l e d .  T h i s  i s  a  f u n d a m e n t a l l y  d i f f e r e n t  c o n c e p t  o f  

s u s t a i n e d  y i e l d  t h a n  t h a t  f o r  t i m b e r ,  i n  w h i c h  demand i s  n o t  

c o n s i d e r e d .  I n  b o t h  c a s e s ,  t h e  l e v e l  of  o u t p u t ,  o r  p r o d u c t i v i t y ,  

i s  t o  be  m a i n t a i n e d ,  i t  i s  t h e  n a t u r e  o f  t h e  o u t p u t s  w h i c h  i s  

s u b s t a n t i a l l y  d i f f e r e n t .  



MANAGING FOR DISPERSED RECREATION QUALITY 

I n  t h e  c o n t e x t  of m a n a g i n g  f o r  t h e  v a r i o u s  g o o d s  a n d  

s e r v i c e s  o f  t h e  f o r e s t  r e s o u r c e ,  much i s  u n i q u e  t o  m a n a g i n g  f o r  

d i s p e r s e d  r e c r e a t i o n  s e r v i c e s .  R e c r e a t i o n  i n v o l v e s  human 

e x p e r i e n c e s ,  t h u s  d i s p e r s e d  r e c r e a t i o n  i s  managed f o r  e x p e r i e n c e  

l e v e l s  w h i c h  a r e  n o t  r e a d i l y  q u a n t i f i e d  o r  e v a l u a t e d  i n  m o n e t a r y  

u n i t s .  N o n e t h e l e s s ,  r e c r e a t i o n i s t  s a t i s f a c t i o n  d e p e n d s  on  t h e  

q u a l i t y  o f  t h e  e x p e r i e n c e s ,  a n d  t h u s  d i s p e r s e d  r e c r e a t i o n  s h o u l d  

b e  managed f o r  t h e  r e s u l t i n g  e x p e r i e n c e  l e v e l s .  I n  o r d e r  t o  

manage f o r  d i s p e r s e d  r e c r e a t i o n  q u a l i t y ,  i t  i s  i m p o r t a n t  t o  

u n d e r s t a n d  t h o s e  a s p e c t s  of r e c r e a t i o n  q u a l i t y  s u b j e c t  t o  c h a n g e  

a n d  t h e  m e c h a n i s m s  e f f e c t i n g  c h a n g e ,  a s  w e l l  a s  t o  h a v e  a  me thod  

f o r  m o n i t o r i n g  s u c h  c h a n g e s .  

P r o c e s s e s  i m p a c t i n g  d i s p e r s e d  r e c r e a t i o n  q u a l i t y .  

The q u a l i t y  of d i s p e r s e d  r e c r e a t i o n  s e t t i n g s  a n d  

e x p e r i e n c e s  i s  s e n s i t i v e  b o t h  t o  t h e  n e g a t i v e  i m p a c t s  s t e m m i n g  

f r o m  u s e  c o n f l i c t s ,  a n d  t o  e r o s i o n  d u e  t o  c a u s e s  i n h e r e n t  i n  o u r  

s o c i e t y .  The  i n h e r e n t  s u s c e p t i b i l i t y  i s  b r i e f l y  c o n s i d e r e d  h e r e  

f r o m  t h r e e  p e r s p e c t i v e s :  a s  a  common p o o l  r e s o u r c e ,  a s  a n  

economic  r e s o u r c e ,  a n d  a s  a  p o l i t i c a l  r e s o u r c e .  The a s p e c t s  of  

d i s p e r s e d  r e c r e a t i o n  s e n s i t i v e  t o  u s e  c o n f l i c t s  i n c l u d e :  

1 ) a d j a c e n c y  ; 

2 )  minimum management  u n i t  s i z e ;  



3) a s y m m e t r i c a l  i m p a c t s ;  

4 )  t h e  i n v a s i o n - s u c c e s s i o n  p r o c e s s ;  a n d  

5 )  t h e  p r o b l e m  of i r r e v e r s i b l e  c o n s e q u e n c e s .  

R e s o u r c e  u s e  on  a n  a d j a c e n t  u n i t  of l a n d  may i m p a c t  on  t h e  

r e c r e a t i o n a l  u s e  of  a  g i v e n  management u n i t .  The r e c r e a t i o n a l  

e x p e r i e n c e  i s  a d v e r s e l y  a f f e c t e d  by f a c t o r s  w h i c h  may b e  f a r  

removed f r o m  t h e  r e c r e a t i o n  s e t t i n g .  A c o n f l i c t  may o c c u r  

be tween  r e c r e a t i o n  a n d  n o n r e c r e a t i o n  r e s o u r c e  u s e s ,  f o r  e x a m p l e ,  

a  c l e a r c u t  t r a c t  v i s i b l e  t o  a  w i l d e r n e s s  h i k e r  a  m i l e  away.  O r ,  

a t - a - d i s t a n c e  c o n f l i c t  c a n  o c c u r  among r e c r e a t i o n i s t s ,  s u c h  a s  

be tween  a  m o t o r b o a t e r  a n d  a  c a n o e i s t .  

I n  a  s i t u a t i o n  o f  c o n f l i c t ,  i m p a c t s  a r e  o f t e n  n o t  

r e c i p r o c a l  w h e t h e r  t h e  i m p a c t s  a r e  a t - a - d i s t a n c e ,  s u c h  a s  f o r  

t h e  a b o v e  a d j a c e n c y  c o n f l i c t s ,  o r  i m m e d i a t e .  The m o t o r b o a t e r  

a i f e c t s  t h e  c a n o e i s t  more t h a n  v i c e  v e r s a .  T h e r e  i s  a n  asymmet ry  

i n  w h i c h ,  g e n e r a l l y ,  t h e  more  d e v e l o p m e n t - o r i e n t a t e d  a n d  a c t i v e  

u s e  o r  u s e r  t r a n s m i t s  much g r e a t e r  n e g a t i v e  e x t e r n a l i t i e s  upon 

l e s s  d e v e l o p m e n t - o r i e n t a t e d  o r  p a s s i v e  u s e s  a n d  u s e r s ,  t h a n  v i c e  

v e r s a .  Among r e c r e a t i o n i s t s ,  t h e  s y m b o l i c - a p p r e c i a t i v e  

r e c r e a t i o n i s t s  a r e  more s e n s i t i v e  t o  s u c h  i m p a c t s  t h a n  a r e  t h e  

a c t i v e - e x p r e s s i v e  r e c r e a t i o n i s t s  ( H e b e r l e i n ,  1 9 7 7 ) .  

The s i z e  of  a  p r i m i t i v e  r e c r e a t i o n  s e t t i n g  m u s t  b e  g r e a t e r  

t h a n  some minimum s i z e  i n  t h e  t h o u s a n d s  of a c r e s  i f  a  

s a t i s f a c t o r y  p r i m i t i v e  o p p o r t u n i t y  i s  t o  be  p r o v i d e d .  G i v e n  i t s  

d e p e n d e n c y  on  v a s t  a r e a s  of f o r e s t e d  l a n d ,  d i s p e r s e d  r e c r e a t i o n  

is  i n h e r e n t l y  s p a t i a l l y  c o n s u m p t i v e .  The e x p a n s i v e n e s s  of t h e  
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p h y s i c a l  s u r r o u n d i n g s  i s  v a l u e d  by r e c r e a t i o n i s t s ,  e s p e c i a l l y  

t h e  p r i m i t i v e  r e c r e a t i o n i s t .  

A s  a  r e s u l t  of  management p r a c t i c e s ,  t h e  c h a r a c t e r  of a  

r e c r e a t i o n  s e t t i n g  may c h a n g e  o v e r  t i m e  i n  i n a p p r o p r i a t e  ways .  

For  e x a m p l e ,  c o n s t r u c t i n g  a  r o a d  a s  a c c e s s  t o  a  p r i s t i n e ,  

s e c l u d e d  l a k e  may l e a d  t o  c r o w d s  of p e o p l e ,  i n c r e a s e d  l i t t e r  a n d  

v a n d a l i s m ,  e c o l o g i c a l  d a m a g e ,  a n d  i n c r e a s e d  management  

r e g i m e n t a t i o n ,  t h e r e b y  d r a s t i c a l l y  c h a n g i n g  t h e  c h a r a c t e r  of  t h e  

r e c r e a t i o n  s e t t i n g .  I f  t h e  r o a d  w e r e  c l o s e d  a n d  t h u s  made l e s s  

a c c e s s i b l e ,  t h e  r e c r e a t i o n  s e t t i n g  m i g h t  r e c o v e r  i n  t i m e  t o  i t s  

f o r m e r  s t a t e .  The  i n v a s i o n  by r e c r e a t i o n i s t s  w i t h  d i f f e r e n t  

e x p e c t a t i o n s  r e s u l t s  i n  a  s u c c e s s i o n  of o p p o r t u n i t y  

c h a r a c t e r i s t i c s ,  and  p r o b a b l y  d i s p l a c e s  t h e  f o r m e r  

r e c r e a t i o n i s t s  t o  o t h e r ,  l e s s  d e v e l o p e d  s e t t i n g s .  T h i s  p r o c e s s  

c a n  p r o c e e d  i n  t h e  o t h e r  d i r e c t i o n ,  t h o u g h  t h i s  i s  l e s s  l i k e l y  

t o  h a p p e n  w i t h o u t  management i n t e r v e n t i o n  d u e  t o  t h e  a s y m m e t r y  

of i m p a c t s .  

I n  some w a y s ,  t h e  r e c r e a t i o n a l  r e s o u r c e  i s  a  i r r e p l a c e a b l e  

r e s o u r c e .  The demand f o r  p r i m i t i v e  a n d  s e m i p r i m i t i v e  r e c r e a t i o n  

s e t t i n g s  i s  i n c r e a s i n g  a t  t h e  same t i m e  t h a t  t h e  s u p p l y  of s u c h  

r e c r e a t i o n  o p p o r t u n i t i e s  i s  d e c r e a s i n g .  D e v e l o p m e n t ,  w h e t h e r  i t  

be  r o a d s ,  t i m b e r  h a r v e s t i n g ,  m i n i n g ,  o r  e v e n  h e a v y  r e c r e a t i o n a l  

u s e ,  c a n  a d v e r s e l y  a f f e c t  t h e  n a t u r a l  e n v i r o n m e n t  upon w h i c h  

d i s p e r s e d  r e c r e a t i o n  d e p e n d s .  The c h a r a c t e r  of a  p r i m i t i v e  

r e c r e a t i o n  s e t t i n g  i s  e s p e c i a l l y  s e n s i t i v e  t o  t h e  i m p a c t s  of 

human d e v e l o p m e n t s ,  s o  much s o  t h a t  a s  a c o n s e q u e n c e  i m p o r t a n t  
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a t t r i b u t e s  of  p r i m i t i v e n e s s  may be i r r e v e r s i b l y  l o s t .  S p e c i e s  

may become e x t i n c t ;  e v i d e n c e  of man- induced  e r o s i o n  o r  

r e c l a m a t i o n  p e r s i s t s .  S t a r t i n g  f r o m  r e s t o c k e d  o l d  g r o w t h  f o r e s t s  

t a k e  h u n d r e d s  o f  y e a r s  t o  r e t u r n  f r o m  r e s t o c k e d  f o r e s t  u n i t s  i t  

c a n  t a k e  h u n d r e d s  o f  y e a r s  t o  d e v e l o p  c e r t a i n  o l d  g r o w t h  

c o n d i t i o n s ,  s u c h  a s  t h e  v a r i a t i o n  i n  t r e e  s i z e s  a n d  d e g r e e  o f  

u n d e r s t o r y  p a t c h i n e s s ,  t h e  number of  l a r g e  l i v i n g  a n d  d e a d  

t r e e s ,  t h e  c o m p o s i t i o n  o f  p l a n t  a n d  a n i m a l  s p e c i e s ,  a n d  t h e  h i g h  

r e t e n t i o n  o f  l i m i t i n g  n u t r i e n t s  ( F r a n k l i n  e t . a l . ,  1 9 8 1 ) .  

The o b j e c t  of  m a n a g i n g  f o r  t h e s e  f a c t o r s  i s  t o  m a i n t a i n  

r e c r e a t i o n  q u a l i t y .  Even  t h e n ,  d i s p e r s e d  r e c r e a t i o n  q u a l i t y  i s  

s u s c e p t i b l e  t o  e r o s i o n  d u e  t o  more e n c o m p a s s i n g  c a u s e s .  The 

q u a l i t y  o f  d i s p e r s e d  r e c r e a t i o n ,  e s p e c i a l l y  p r i m i t i v e  

r e c r e a t i o n ,  i s  s u s c e p t i b l e  a s  v i e w e d  f r o m  t h r e e  p e r s p e c t i v e s ,  

namely  a s :  a  common p o o l  r e s o u r c e ,  a n  e c o n o m i c  r e s o u r c e ,  a n d  a  

p o l i t i c a l  r e s o u r c e .  

Common p o o l  r e s o u r c e .  P u b l i c  f o r e s t  l a n d s  h a v e  t h e  

c h a r a c t e r i s t i c s  of a  common p o o l  r e s o u r c e  a n d  a r e  t h e r e f o r e  

s u b j e c t  t o  t h e  a b u s e s  t h a t  b e f a l l  common p o o l  r e s o u r c e s  ( H a r d i n ,  

1 9 6 8 ;  H a r d i n  a n d  B a d e n ,  1 9 7 7 ) .  A l l  members of  a  s o c i e t y  h a v e  

c e r t a i n  r i g h t s  t o  u s e  p u b l i c  f o r e s t  l a n d s .  I n  d o i n g  s o ,  a  s u b s e t  

of u s e r s  c a n  h a v e  a d v e r s e  e f f e c t s  on o t h e r  u s e r s .  W h i l e  some- 

u s e r s  would  d e v e l o p  t h e  r e s o u r c e ,  o t h e r s  w o u l d  p r e s e r v e  i t ,  a n d  

w h i l e  some r e c r e a t i o n i s t s  d e s i r e  r o a d s  o r  s n o w m o b i l e  t r a i l s ,  
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o t h e r s  h i k e  m i l e s  t o  b e  r e m o t e  f r o m  s u c h  i n f l u e n c e s .  

A s  a  common p o o l  r e s o u r c e  w i t h  a  mix  o f  p r o d u c t s ,  p u b l i c  

f o r e s t  l a n d s  m u s t  b e  p r o t e c t e d  f r o m  t h e  e x p l o i t a t i o n  of  c e r t a i n  

u s e s  f o r  t h e  s a k e  of  o t h e r  u s e s .  Take  t h e  e x a m p l e  of  a  t i m b e r  

company a n d  a  w i l d e r n e s s  s o c i e t y  w h i c h  e a c h  d e s i r e  t o  h a v e  t h e  

r e s p o n s i b l e  g o v e r n m e n t  a g e n c y  a l l o c a t e  u s e  o f  a  c e r t a i n  t r a c t  of 

l a n d  i n  a way t h a t  f a v o r s  t h e i r  own i n t e r e s t s .  Even  t h o u g h  t h e  

w i l d e r n e s s  s o c i e t y  m i g h t  r e p r e s e n t  a  l a r g e r  number of  p e o p l e ,  

t h e  s o c i e t y  w o u l d  f a c e  much more d i f f i c u l t y  i n  r a i s i n g  f u n d s  and  

o r g a n i z i n g  t h e  p u b l i c  s u p p o r t  n e c e s s a r y  t o  p e r s u a d e  t h e  

g o v e r n m e n t  a g e n c y  i n  t h e i r  b e h a l f .  S i m p l y  i n f o r m i n g  a  l a r g e  

number of s u p p o r t e r s  of  t h e  i s s u e s  a n d  d e s i r e d  r e s p o n s e s  e n t a i l s  

s i z e a b l e  t r a n s a c t i o n  c o s t s .  F u r t h e r m o r e ,  a  c e r t a i n  number of 

s u p p o r t e r s  w o u l d  become ' f r e e  r i d e r s  ', b e l i e v i n g  t h a t  t h e  

s u p p o r t  of o t h e r s  w i l l  s u f f i c e  a n d  t h a t  t h e i r  s u p p o r t  c o u l d  n o t  

h a v e  much s i g n i f i c a n c e .  The t i m b e r  company,  o n  t h e  o t h e r  h a n d ,  

i s  n o t  c o n f r o n t e d  t o  t h e  same d e g r e e  w i t h  t h e  p r o b l e m s  of 

t r a n s a c t i o n  c o s t s  a n d  f r e e  r i d e r s .  The g o v e r n m e n t  a g e n c y  would 

l i k e l y  f a v o r  a t i m b e r  a l l o c a t i o n ,  o t h e r  t h i n g s  b e i n g  e q u a l ,  

s i n c e  t h e  t i m b e r  i n t e r e s t s  would  a p p a r e n t l y  h a v e  more p u b l i c  

s u p p o r t .  

The i n e v i t a b l e  ou tcome  i s  t h e  s l o w  d e p l e t i o n  of t h e  common 

p o o l  a s  a  p r i m i t i v e  r e c r e a t i o n  o p p o r t u n i t y .  A d d i t i o n a l  r o a d e d  

s e t t i n g s  a n d  t i m b e r  h a r v e s t i n g  s i t e s  a r e  a v a i l a b l e  f r o m  t h e  

s t o r e  of s e m i - p r i m i t i v e  s e t t i n g s ,  and  i n c r e a s i n g l y  h e a v y  

r e c r e a t i o n  u s e  o r  e x p a n d i n g  r o a d e d  s e t t i n g s  c a n  t r a n s f o r m  a  



p r i m i t i v e  s e t t i n g  t o  a  s e m i - p r i m i t i v e  s e t t i n g .  But  t h e r e  i s  no 

s o u r c e  of a d d i t i o n a l  p r i m i t i v e  s e t t i n g s .  Thus  management 

p r a c t i c e s  w h i c h  d o n ' t  p r o t e c t  a g a i n s t  t h i s  f l o w  of t h e  i n v a s i o n  

- s u c c e s s i o n  p r o c e s s ,  l e a d  t o  a  box c a n y o n  e f f e c t ,  w h e r e  more i s  

b e i n g  t a k e n  f r o m  a  f i n i t e  r e s o u r c e  t h a t  may n o t  b e  

r e p l e n i s h a b l e .  

The s u s c e p t i b i l i t y  t o  a d v e r s e  s o c i a l  a n d  p h y s i c a l  e f f e c t s  

a r i s i n g  f r o m  u s e r  i n t e r d e p e n d e n c e  v a r i e s  f o r  d i f f e r e n t  

c o m p o n e n t s  of  t h e  f o r e s t  r e s o u r c e .  I n  g e n e r a l ,  u s e s  w h i c h  d e r i v e  

t h e i r  v a l u e  f r o m  i n h e r e n t ,  q u a l i t a t i v e  c h a r a c t e r i s t i c s  of  t h e  

r e s o u r c e  a r e  e f f e c t e d  more t h a n  e x t r a c t i v e ,  u t i l i t a r i a n  u s e s ;  

a n d  t h e  s y m b o l i c - a p p r e c i a t i v e  r e c r e a t i o n i s t  more  t h a n  t h e  

a c t i v e - e x p r e s s i v e  r e c r e a t i o n i s t  ( s e e  d i s c u s s i o n  of a s y m m e t r i c a l  

i m p a c t s  a b o v e ) .  I n  a  t r a g e d y  o f  t h e  commons s c e n a r i o ,  management 

p r a c t i c e s  s e r v e  t o  e x p l o i t  i n t r i n s i c  v a l u e s  f o r  t h e  s a k e  of  

i n s t r u m e n t a l  b e n e f i t s ,  a n d  t h e  l o n g - t e r m  i n t e r e s t  f o r  t h e  s a k e  

o f  s h o r t - t e r m  g a i n .  The s u s t a i n e d  y i e l d  p r i n c i p l e ,  i f  a p p l i e d  t o  

i n t r i n s i c  a s  w e l l  a s  i n s t r u m e n t a l  v a l u e s ,  c a n  s e r v e  t o  c u r t a i l  

t h i s  p r o c e s s .  

Economic r e s o u r c e .  Viewed a s  a n  e c o n o m i c  r e s o u r c e ,  t h e  

q u a l i t y  of  d i s p e r s e d  r e c r e a t i o n  i s  a g a i n  s u s c e p t i b l e  t o  e r o s i o n .  

T h i s  i s  u n f o r t u n a t e  when e c o n o m i c  a n a l y s i s  h a s  a c e n t r a l  

f u n c t i o n  i n  d e t e r m i n i n g  l a n d  u s e  t r a d e o f f s .  E v a l u a t i n g  e c o n o m i c  

b e n e f i t s ,  a l t h o u g h  h i g h l y  q u e s t i o n a b l e  f o r  n o n m a r k e t  g o o d s  s u c h  

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

a n a l y s i s .  



U s i n g  a n  e c o n o m i c  a p p r o a c h  t o  l a n d  a l l o c a t i o n ,  t h e  f o r e s t  

m a n a g e r  s e l e c t s  t h a t  managemen t  a l t e r n a t i v e  w h i c h  m a x i m i z e s  t h e  

n e t  b e n e f i t s  d e r i v i n g  f r o m  p r e s e n t  a n d  f u t u r e  u s e  o f  t h e  l a n d .  

T h u s ,  f o r  e a c h  a l t e r n a t i G e ,  t h e  s t r e a m  o f  f u t u r e  b e n e f i t s  n e t  

f u t u r e  c o s t s  m u s t  b e  d e t e r m i n e d  f o r  e a c h  u s e .  P r a g m a t i c  

l i m i t a t i o n s  t o w a r d s  s u c h  e v a l u a t i o n  a r i s e  f r o m  t h r e e  f a c t o r s :  

t h e  i n t a n g i b l e  n a t u r e  o f  o u t p u t s  s u c h  a s  d i s p e r s e d  r e c r e a t i o n ,  

w i l d l i f e ,  a n d  e n v i r o n m e n t  q u a l i t y ;  t h e  d i f f i c u l t y  o f  d e t e r m i n i n g  

a n d  w e i g h t i n g  f u t u r e  r i s k s  a s s o c i a t e d  w i t h  some c o u r s e s  o f  

a c t i o n ;  a n d  t h e  u n c e r t a i n t y  a r i s i n g  f r o m  t h e  u n p r e d i c t a b l e  

n a t u r e  o f  e c o n o m i c  a c t i v i t y ,  t e c h n o l o g i c a l  d e v e l o p m e n t ,  a n d  

s c i e n t i f i c  k n o w l e d g e .  

M o n e t a r y  v a l u a t i o n s  a r e  s u p p l i e d  by  c o m m o d i t y  m a r k e t s  f o r  

g o o d s  s u c h  a s  t i m b e r .  On t h e  o t h e r  h a n d ,  l e s s  t a n g i b l e  s e r v i c e s  

s u c h  a s  d i s p e r s e d  r e c r e a t i o n  a r e  n o t  v a l u e d  i n  t h e  m a r k e t .  

W i t h o u t  a  m a r k e t - d e r i v e d  v a l u e ,  o t h e r  a p p r o a c h e s  may be u s e d  t o  

v a l u e  t h e  b e n e f i t s  o f  d i s p e r s e d  r e c r e a t i o n  i n  m o n e t a r y  u n i t s .  

U n f o r t u n a t e l y ,  s u c h  a p p r o a c h e s  h a v e  many s h o r t c o m i n g s .  

P r o b a b l y  t h e  mos t  r e c o g n i z e d  a p p r o a c h ,  i s  t h e  t r a v e l  c o s t  

me thod  f o r  d e r i v i n g  a demand c u r v e  a n d ,  h e n c e ,  t h e  c o n s u m e r  

s u r p l u s ,  w h i c h  was  d e v e l o p e d  b y  C l a w s o n  ( 1 9 5 9 ) .  T h i s  me thod  u s e s  

t r a v e l  c o s t  a s  a  ' shadow p r i c e '  i n d i c a t i n g  t h e  v a l u e  of  t h e  

r e c r e a t i o n  e x p e r i e n c e  t o  r e c r e a t i o n i s t s .  W h i l e  i n g e n i o u s ,  t h e  

t r a v e l  c o s t  m e t h o d  s k i m s  o v e r  many p e c u l i a r  f e a t u r e s  of  

d i s p e r s e d  r e c r e a t i o n ,  n a m e l y :  t h e  t i m e  t a k e n  u p  i n  o r d e r  t o  

p a r t i c i p a t e  i n  r e c r e a t i o n  a c t i v i t i e s ,  t h e  v a l u e  some 



n o n p a r t i c i p a n t s  d e r i v e  f r o m  e x i s t e n c e  of  a n  o p p o r t u n i t y  ( o p t i o n  

v a l u e ) ,  b r o a d e r  s o c i a l  v a l u e s  t o  p u b l i c  h e a l t h  a n d  w e l f a r e ,  

( m e r i t  v a l u e ) ,  a n d ,  more f u n d a m e n t a l l y ,  t h e  w h o l e  i s s u e  of  

q u a l i t y .  

I n  a d d i t i o n ,  t h e  r i s k s  a n d  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  

management a l t e r n a t i v e s ,  e v e n  i f  p e r c e i v e d  t o  some d e g r e e ,  a r e  

n o t  r e a d i l y  e x p r e s s e d  i n  m o n e t a r y  u n i t s .  How d o e s  o n e  v a l u e  t h e  

o p p o r t u n i t y  f o r e g o n e  a s  a  r e s u l t  of i r r e v e r s i b l e  damages  t o  t h e  

e n v i r o n m e n t ?  F o r  e x a m p l e ,  w h a t  i s  t h e  m o n e t a r y  c o s t  r e s u l t i n g  

f r o m  t h e  e x t i n c t i o n  of a  s p e c i e s  o r  t h e  d i m i n i s h e d  d i v e r s i t y  o f  

n a t u r a l  s e t t i n g s ?  

Our v a l u a t i o n  of  n a t u r e  i s  r e l a t e d  t o  o u r  c a p a c i t y  t o  

u n d e r s t a n d  i t  a n d  d e s c r i b e  i t  i n  s c i e n t i f i c  t e r m s  ( B r o o k s ,  

1 9 7 6 ) .  A s  o u r  s c i e n t i f i c  k n o w l e d g e  a b o u t  e c o l o g i c a l  a n d  

b e h a v i o r a l  a s p e c t s  of  t h e  f o r e s t  r e s o u r c e  c o n t i n u e s  t o  e x p a n d ,  

o u r  v a l u a t i o n  of n a t u r e  w i l l  c h a n g e .  A c a u t i o u s  p l a n n i n g  

a p p r o a c h  i s  w a r r a n t e d  i f  o p t i o n s  a r e  t o  b e  f o r e c l o s e d  w h i c h  

m i g h t  i n  t h e  f u t u r e  be o f  much g r e a t e r  v a l u e  t h a n  i s  p r e s e n t l y  

a n t i c i p a t e d .  

Whi le  t i m b e r  a s  a  m a r k e t  good i s  r e a d i l y  e v a l u a t e d  i n  

m o n e t a r y  a s  w e l l  a s  p h y s i c a l  u n i t s ,  l e s s  t a n g i b l e  o u t p u t s  a r e  

d i f f i c u l t  t o  m e a s u r e  i n  p h y s i c a l  u n i t s ,  a n d  e v e n  more d i f f i c u l t  

t o  e v a l u a t e  i n  m o n e t a r y  u n i t s .  U s u a l l y ,  i n  p l a n  e v a l u a t i o n s ,  t h e  

m o n e t a r y  u n i t s  a r e  compared  d i r e c t l y  a n d  t h e  p h y s i c a l  u n i t s  a r e  

m e r e l y  l i s t e d ,  s o  t h a t  d e v e l o p m e n t  i s  f a v o r e d  ( S e w e l l ,  1 9 7 3 ) .  

I m p l i c i t  t r a d e o f f s  w i l l  b e  made i n  t h e  p l a n n i n g  p r o c e s s ,  



u n a v o i d a b l y  p l a c i n g  g r e a t e r  e m p h a s i s  i n  a r e a s  w h e r e  t h e  m a r k e t  

p r o v i d e s  some m e a s u r e  of p r o d u c t i v i t y .  "By i m p l i c a t i o n  of Downs' 

t h e s i s  [Downs, 1 9 6 7 ~  we would  e x p e c t  t o  s e e  d i f f e r e n t  e f f e c t s  i n  

t h o s e  a r e a s  w h e r e  t h e  s e r v i c e  [ U . S . F o r e s t  S e r v i c e ]  h a s  a  m a r k e t  

f o r  i t s  o u t p u t  a n d  t h o s e  w h e r e  i t  d o e s  n o t . "  ( R o b i n s o n ,  1 9 7 5 )  

P o l i t i c a l  r e s o u r c e .  Due t o  t h e  h i g h l y  c o n t e n t i o u s  n a t u r e  of  

f o r e s t  l a n d  a l l o c a t i o n s  t h e  p r o c e s s  of mak ing  t r a d e o f f s  h a s  

become i n c r e a s i n g l y  p o l i t i c a l  ( F o r e s t  P o l i c y  P r o j e c t ,  1 9 8 0 ) .  I n  

t h e  p o l i t i c a l  a r e n a ,  a s  e l s e w h e r e ,  t h e r e  i s  a n  a s y m m e t r i c a l  b i a s  

a g a i n s t  t h o s e  r e s o u r c e  a s p e c t s  w h i c h  a r e  d i f f i c u l t  t o  m e a s u r e  o r  

which  do n o t  o f f e r  t a n g i b l e  e c o n o m i c  r e w a r d s ,  s u c h  a s  d i s p e r s e d  

r e c r e a t i o n ,  F a c t o r s  u n d e r l y i n g  t h i s  v u l n e r a b i l i t y  a r e  

i n c r e m e n t a l i s m ,  p o l i t i c a l  m o b i l i z a t i o n ,  a n d  t h e  p o l i t i c a l  r a t e  

of t i m e  d i s c o u n t .  

Whi le  a n  a g e n c y  may d e c i d e  t i m e  a n d  t i m e  a g a i n  n o t  t o  

h a r v e s t  a n  a r e a  of  t i m b e r ,  w i t h  o n e  d e c i s i o n  t o  h a r v e s t  t h e  a r e a  

i s  l o s t  a s  a  p r i m i t i v e  s e t t i n g  f o r  c e n t u r i e s ,  F u r t h e r m o r e  a  

s e r i e s  of s m a l l  d e c i s i o n s  c a n  l e a d  t o  a  c o n s e q u e n c e  of  s u c h  

l a r g e  p r o p o r t i o n s  t o  w h i c h  n o  o n e  d e c i s i o n  would  b e  g i v e n  

a p p r o v a l  - t h u s ,  t h e  t y r a n n y  of  s m a l l  d e c i s i o n s  (Kahn ,  1 9 6 6 ) .  

T h i s  p r o c e s s  u n d e r s c o r e s  t h e  i m p o r t a n c e  of l o n g - t e r m  p l a n n i n g ,  

a l t h o u g h  t h e  i n h e r e n t  t e n d e n c y  i s  t o w a r d s  a n  i n c r e m e n t a l  

a p p r o a c h  t o  d e c i s i o n - m a k i n g  ( I n g r a m ,  1 9 7 3 ) .  

I n  a  p o l i t i c a l  f o r u m ,  t h e  d e c i s i o n  m a k e r ' s  a t t e n t i o n  i s  

a t t r a c t e d  b y  t h o s e  i n t e r e s t s  w h i c h  a r e  h i g h l y  m o b i l i z e d .  P r i v a t e  

i n t e r e s t s  w i t h  b e n e f i t s  r e l a t i v e l y  f i x e d  o v e r  t h e  s h o r t  r u n  h a v e  



s t r o n g  i n c e n t i v e s  t o  o r g a n i z e .  The i n c e n t i v e  f o r  p u b l i c  

c o n s u m e r s  t o  o r g a n i z e  i s  w e a k e r  d u e  t o  t h e  n a t u r e  o f  t h e  

b e n e f i t s  s o u g h t  ( f r e e - r i d e r  p r o b l e m s ) ,  a n d  t h e  s i z e  o f  t h e  g r o u p  

( t r a n s a c t i o n  c o s t  p r o b l e m s ) .  T h u s ,  t h e  l a r g e  i n d u s t r i a l  

c o n s u m e r s  c a n  b e  more  r e a d i l y  m o b i l i z e d  t h a n  t h e  d i v e r s e  d i r e c t  

c o n s u m e r s  of  n a t u r a l  v a l u e s  (Baden  e t . a l , ,  1 9 7 4 ) .  

The p o l i t i c a l  a c t o r  a l s o  h a s  a  h i g h  d i s c o u n t  r a t e  o f  t i m e  

p r e f e r e n c e  w h i c h  m i l i t a t e s  a g a i n s t  l o n g - t e r m  b e n e f i t s .  

P o l i t i c i a n s ,  a n d  b u r e a u c r a t s  r e s p o n s i b l e  t o  them,  d e s i r e  

t a n g i b l e  r e s u l t s  w h i c h  i n d i c a t e  t h e i r  a c t i v e  a n d  b e n e f i c i a l  

r o l e .  Thus  d i s t o r t i o n s  e x i s t  i n  t h e  way t h a t  a n  o r g a n i z a t i o n  

t r e a t s  d i f f e r e n t  o u t p u t s .  A s  E t z i o n i  ( 1 9 6 4 )  h a s  o b s e r v e d ,  mos t  

o r g a n i z a t i o n s :  

11 a r e  e a g e r  t o  m e a s u r e  t h e i r  e f f i c i e n c y .  C u r i o u s l y ,  t h e  
v e r y  e f f o r t  .., o f t e n  h a s  q u i t e  u n d e s i r e d  e f f e c t s  f r o m  
t h e  p o i n t  of  v i e w  of t h e  o r g a n i z a t i o n a l  g o a l s .  F r e q u e n t  
m e a s u r i n g  c a n  d i s t o r t  t h e  o r g a n i z a t i o n a l  e f f o r t s  
b e c a u s e ,  a s  a r u l e ,  some a s p e c t s  of  i t s  o u t p u t  a r e  more  
m e a s u r a b l e  t h a n  t h e  o t h e r s .  F r e q u e n t  m e a s u r i n g  t e n d s  t o  
e n c o u r a g e  o v e r - p r o d u c t i o n  of h i g h l y  m e a s u r e a b l e  i t e m s  
and  n e g l e c t  o f  t h e  l e s s  m e a s u r a b l e  o n e s . "  

L o o k i n g  a t  t h e s e  b r o a d e r  s u s c e p t i b i l i t i e s  of d i s p e r s e d  

r e c r e a t i o n  h i g h l i g h t s  s p e c i f i c  s h o r t c o m i n g s  of  ' c e r t a i n  

a p p r o a c h e s  t o  d e c i s i o n  m a k i n g .  T h e s e  s h o r t c o m i n g s  n e e d  

c o u n t e r b a l a n c i n g  i f  t h e  s o c i a l  b e n e f i t s  d e r i v i n g  f r o m  t h e  f o r e s t  

a r e  t o  be maximized. A c l e a r  d i s t i n c t i o n  mus t  be  made b e t w e e n  

r e s o u r c e  o u t p u t s  w h i c h  b e h a v e  s i g n i f i c a n t l y  l i k e  p r i v a t e  g o o d s  

i n  t h e  m a r k e t p l a c e  a n d  t h o s e  o u t p u t s  which  a r e  b e n e f i c i a l  t o  

more c o l l e c t i v e  i n t e r e s t s ,  i . e .  b e t w e e n  t h e  more t a n g i b l e  a n d  

t h e  l e s s  t a n g i b l e  o u t p u t s .  P r i n c i p l e s  t h a t  g u i d e  management  



d e c i s i ~ n s  a n d  t e c h n i q u e s  and  e v a l u a t i o n s  e m p l o y e d  i n  p l a n n i n g  

mus t  v a r y  a c c o r d i n g l y .  

D i s p e r s e d  r e c r e a t i o n  q u a l i t y  c o m p o n e n t s .  

The q u a l i t y  of r e c r e a t i o n  o p p o r t u n i t y  h a s  many f a c e t s  t h a t  

combine  t o  f o r m  a  s a t i s f y i n g  o p p o r t u n i t y  f o r  t h e  r e c r e a t i o n i s t .  

Viewing r e c r e a t i o n  q u a l i t y  i n  c o m p o n e n t s  s e r v e s  t o  f o c u s  

p l a n n i n g  e f f o r t s  on a s p e c t s  w h i c h  a r e  b o t h  f u n d a m e n t a l  t o  

r e c r e a t i o n i s t  s a t i s f a c t i o n  a n d  p r o n e  t o  d e t e r i o r a t i o n .  

Components  of r e c r e a t i o n  q u a l i t y  which  r e c r e a t i o n  m a n a g e r s  f i n d  

u s e f u l  t o  c o n s i d e r  i n c l u d e :  ( 1 )  l a c k  of c o n g e s t i o n ,  r e l a t i v e  t o  

t h e  o p p o r t u n i t y  t y p e ;  ( 2 )  f r e e d o m  of a c c e s s ;  ( 3 )  d i v e r s i t y  of 

o p p o r t u n i t i e s ;  a n d  ( 4 )  a p p r o p r i a t e  s e t t i n g s  f o r  t h e  e x p e r i e n c e s  

s o u g h t .  

The m o d e l  c o n s i d e r s  i n  a  f u n d a m e n t a l  s e n s e ,  t h o u g h  n o t  

c o m p l e t e l y ,  t h e  d i v e r s i t y  and  a p p r o p r i a t e n e s s  o f  o p p o r t u n i t y  

s e t t i n g s  by  i n c o r p o r a t i n g  t h e  R O S  s y s t e m .  The b u l k  of t h e  

r e c r e a t i o n  m a n a g e r ' s  p l a n n i n g  p r o b l e m  i s  t h e n  t o  p r o v i d e  

s u f f i c i e n t  o p p o r t u n i t y  of  e a c h  t y p e  t o  mee t  t h e  c u r r e n t  a n d  

f u t u r e  e x p r e s s e d  demand. The i s s u e  most  r e l e v a n t  t o  r e c r e a t i o n  

q u a l i t y  i s  c o n g e s t i o n .  C o n g e s t i o n  i n  t u r n  m i g h t  l e a d  t o  

management i m p o s i t i o n  of a c c e s s  r e s t r i c t i o n s .  I n  t h e  m o d e l ,  t h e  

s u s t a i n a b i l i t y  o f  r e c r e a t i o n  o u t p u t s  u n d e r  a n y  p a r t i c u l a r  

management s c e n a r i o  i s  m e a s u r e d  by o u t p u t s  w h i c h  i n d i c a t e  t h e  

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



Lack of congestion. Congestion is the most important -- 
component of recreation quality, the most contentious and the 

most in need of analysis. Congestion is present where negative 

impacts (externalities) are transmitted from one agent to 

another, and is thus the outcome of use conflicts. The factors 

considered as leading to congestion are (Stankey, 1972): 

1) intensity of use, 

2) character of encounters, 

3) spatial-temporal aspects of use, and 

4) destructive visitor behavior. 

For this study, congestion is considered to be dependent only on 

the intensity of use. If the second factor is assumed to remain 

constant, and the third and fourth factors are assumed to remain 

proportional to the intensity of use, a changing degree of 

congestion is then simply a function of changes in intensity of 

use. 

An intensity of use which is perceived as congestion in a 

primitive setting might not be congestion in a semi-primitive or 

roaded setti'ng. Recall that less social interaction 

characterizes the more primitive end of the recreation 

opportunity spectrum. Therefore, congestion must be considered 

relative to opportunity class. The notion of congestion involves 

a complex interplay of spatial and social factors, in which 

greater intensity of use does not necessarily imply congestion. 

For many recreation experiences, social interaction is important 

and the recreationist prefers the presence of others over 



i s o l a t i o n .  A b a t h i n g  b e a c h  might.  be  c r o w d e d  w i t h o u t  b e i n g  

c o n g e s t e d .  

But g i v e n  a  s i t u a t i o n  w h e r e  c o n g e s t i o n  i s  p r e s e n t ,  i f  t h e  

i n t e n s i t y  o f  u s e  i s  r e d u c e d  o v e r  t i m e ,  t h e n  c o n g e s t i o n  i s  

d e c r e a s e d  a n d  r e c r e a t i o n  q u a l i t y  i s  e n h a n c e d .  On t h e  o t h e r  h a n d ,  

i f  i n t e n s i t y  o f  u s e  i n c r e a s e s ,  c o n g e s t i o n  i n c r e a s e s  a n d  q u a l i t y  

d e t e r i o r a t e s ,  c e t e r i s  p a r i b u s .  

Where r e c r e a t i o n a l  d e n s i t y ,  i . e .  p a r t i c i p a t i o n  p e r  u n i t  of 

o p p o r t u n i t y ,  i s  u s e d  a s  a  m e a s u r e  of  i n t e n s i t y  of  u s e ,  

c o n g e s t i o n  i s  l e f t  a s  a f u n c t i o n  of  d e n s i t y  of  u s e .  The 

r e l a t i o n s h i p  b e t w e e n  d e n s i t y  of u s e  a n d  c o n g e s t i o n  i s  n o n l i n e a r  

( s e e  b e l o w ) .  R e c r e a t i o n a l  u s e  d e n s i t y  i s  i n  t u r n  a  f u n c t i o n  o f  

p a r t i c i p a t i o n  a n d  o p p o r t u n i t y ,  b o t h  of  w h i c h  a r e  d e t e r m i n e d  by 

t h e  model .  

The m o d e l  o u t p u t s  p r o j e c t e d  p a r t i c i p a t i o n  a n d  s i m u l a t e d  

f u t u r e  r e c r e a t i o n  o p p o r t u n i t i e s .  I n  c o m p a r i n g  p r o j e c t e d  

p a r t i c i p a t i o n  w i t h  t h e  amount  of o p p o r t u n i t y ,  t h e  model  may b e  

u s e d  t o  i n d i c a t e  when,  w h e r e ,  and  t o  w h a t  d e g r e e  c o n g e s t i o n  w i l l  

l i k e l y  r e s u l t ,  a n d  t h e  r e s u l t i n g  e f f e c t  on r e c r e a t i o n  q u a l i t y .  

Freedom of a c c e s s .  Freedom of a c c e s s  h a s  b e e n  a  p r i v i l e g e  - 
f o r  s o  l o n g  t h a t  many r e c r e a t i o n i s t s  c o n s i d e r  i t  a  r i g h t .  

Management p r e s c r i p t i o n s ,  s u c h  a s  q u o t a s  a n d  p e r m i t s ,  l i m i t  

a c c e s s .  D i f f e r e n t  i n f o r m a t i v e  a n d  r e g u l a t o r y  t e c h n i q u e s  

( M i t c h e l l ,  1979 ;  McCool,  1 9 7 6 )  which  l i m i t  a c c e s s  a f f e c t  

r e c r e a t i o n i s t s '  s a t i s f a c t i o n s  t o  v a r y i n g  d e g r e e s  ( S t a n k e y ,  

1 9 7 3 ) .  Q u a l i t y  i s  d i m i n i s h e d  where  a c c e s s  r e s t r i c t i o n s  a r e  
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n e g a t i v e  i m p a c t s  upon t h e  r e c r e a t i o n i s t s  e x p e r i e n c e .  T h i s  m i g h t  

be  c o u n t e r b a l a n c e d  t o  a  d e g r e e  by t h e  p o s i t i v e  q u a l i t y  of  l e s s  

c o n g e s t i o n ,  a l t h o u g h  o v e r a l l  q u a l i t y  would  b e  g r e a t e s t  w i t h o u t  

t h e  c o n g e s t i o n  o r  a c c e s s  r e s t r i c t i o n s .  

I n  t h e  m o d e l i n g  e x e r c i s e ,  t h e  e x i s t i n g  l e v e l  o f  a c c e s s  . 

f r e e d o m  i s  s u s t a i n e d  t h r o u g h  t i m e .  By d o i n g  s o ,  a  f u l l  

i n d i c a t i o n  of  p o t e n t i a l  s u r p l u s s e s  a n d  s h o r t f a l l s  of  r e c r e a t i o n  

o p p o r t u n i t y  i s  g i v e n .  E v a l u a t i n g  t h e  e f f e c t  o f  p e r m i t s ,  q u o t a s ,  

f e e s ,  e t c .  i s  l e f t  t o  m a n a g e r i a l  d i s c r e t i o n .  

D i v e r s i t y  - of  o p p o r t u n i t y .  By p r o v i d i n g  a  s p e c t r u m  of 

r e c r e a t i o n  o p p o r t u n i t y ,  d i v e r s e  r e c r e a t i o n a l  e x p e r i e n c e s  may be 

f u l f i l l e d .  I n  t h i s  way, more r e c r e a t i o n i s t s  f i n d  t h e i r  

r e c r e a t i o n  e x p e r i e n c e s  s a t i s f y i n g  t h a n  i f  o n l y  t h e  mos t  p o p u l a r  

o p p o r t u n i t y  t y p e  w e r e  p r o v i d e d ,  i n  w h i c h  c a s e  o n l y  a v e r a g e  

t a s t e s  ,wou ld  b e  s a t i s f i e d  (Wagar ,  1 9 6 6 ) .  A d i v e r s i t y  of 

o p p o r t u n i t y  t y p e s  i s  i m p l i e d  by t h e  ROS c a t e g o r i z a t i o n .  O t h e r  

c o n s i d e r a t i o n s  o f  d i v e r s i t y ,  i n c l u d i n g  v e g e t a t i v e ,  

t o p o g r a p h i c a l ,  a n d  f e a t u r e  d i v e r s i t i e s ,  a r e  c o n s i d e r e d  s e c o n d a r y  

a n d  n o t  a d d r e s s e d  i n  t h e  s t u d y .  

A p p r o p r i a t e  s e t t i n g s .  R o a d s ,  i n f o r m a t i o n  d i s p l a y s ,  a n d  

o f f - r o a d  v e h i c l e s  a r e  i n a p p r o p r i a t e  i n  a  w i l d e r n e s s  a r e a ,  a n d  

y e t  may b e  a p p r . o p r i a t e  i n  p l a c e s  l i k e  p o p u l a r  f i s h i n g  s p o t s  o r  

s c e n i c  v i e w p o i n t s .  S p e c i f i c  s e t t i n g  c h a r a c t e r i s t i c s  a r e  

a p p r o p r i a t e  t o  e a c h  r e c r e a t i o n  o p p o r t u n i t y  c l a s s  ( T a b l e  1) .    he 

ROS s y s t e m  g o e s  a  l o n g  way i n  s e g r e g a t i n g  f e a t u r e s  a n d  

a c t i v i t i e s  a s  t o  a p p r o p r i a t e  o p p o r t u n i t y  s e t t i n g s .  



I n  a d d i t i o n ,  t h e r e  a r e  o t h e r  a s p e c t s  of  a p p r o p r i a t e n e s s  

w h i c h  a r e  n o t  c o n s i d e r e d  by t h e  mode l .  C e r t a i n  t y p e s  of  b e h a v i o r  

and  c e r t a i n  a c t i v i t i e s ,  e - g .  s t a d i u m  s p o r t s  e v e n t s ,  wou ld  s i m p l y  

be i n a p p r o p r i a t e  f o r  N a t i o n a l  F o r e s t  s e t t i n g s ,  a n d  s o  a r e  n o t  

c o n s i d e r e d  i n  t h i s  component  of  q u a l i t y .  The q u e s t i o n  of  w h e t h e r  

o n e  l a r g e  o p p o r t u n i t y  a r e a  w o u l d  b e  more  a p p r o p r i a t e  t h a n  

s e v e r a l  s m a l l e r  a r e a s  i s  l e f t  t o  management  d i s c r e t i o n .  The 

n e g a t i v e  i m p a c t  a l o n g  a i r c r a f t  f l i g h t  l a n e s  i s  n o t  c o n s i d e r e d .  

The d i s t a n c e  n e c e s s a r y  f o r  a  r e c r e a t i o n i s t  t o  t r a v e l  i s  a n o t h e r  

f a c t o r  d e t e r m i n i n g  t h e  a p p r o p r i a t e n e s s  o f  a  s e t t i n g .  F o r  t r a v e l  

d i s t a n c e ,  t h e  s t u d y  a r e a  i s  deemed a  s i n g l e  u n i t  of a r e a ,  i - e .  a  

s i n g l e  d e s t i n a t i o n ;  t h i s  f a c t o r  would  b e  more s i g n i f i c a n t  f o r  a  

s t u d y  d o n e  a t  a  b r o a d e r  s c a l e ,  A s  a  l a s t  e x a m p l e ,  a  h u n t e r  would  

c o n s i d e r  a  s e t t i n g  u n s a t i s f a c t o r y  i n  w h i c h  game was n o t  

a v a i l a b l e .  C e r t a i n l y ,  most  N a t i o n a l  F o r e s t  l a n d  i s  managed t o  

s a t i s f y  t h i s  t y p e  of  r e c r e a t i o n i s t .  The model  d o e s  n o t  g o  t o  

s u c h  d e t a i l  i n  i n d i c a t i n g  c h a n g e s  i n  q u a l i t y ,  b u t  c o u l d  be  

r e a d i l y  e x t e n d e d  i f  t h e  e f f o r t  w e r e  deemed w a r r a n t e d .  

T h e r e  i s  a  h a z a r d  i n h e r e n t  i n  s e p a r a t i n g  r e c r e a t i o n  q u a l i t y  

i n t o  c o m p o n e n t s .  W h i l e  u s e f u l  a t  c e r t a i n  s t a g e s  of  p l a n n i n g ,  t h e  

manager  mus t  m a i n t a i n  a n  o v e r v i e w  of t h e  c o n s e q u e n c e s  f o r  

d i s p e r s e d  r e c r e a t i o n .  T r i b e  ( 1 9 7 6 )  r e l a t e d  a n  a n e c d o t e  i n  which  

p l a s t i c  t r e e s  l i n e  a  Los A n g e l e s  b o u l e v a r d ,  t h e r e b y  p r o v i d i n g  

s a t i s f a c t o r y  s h a d e  a n d  s c r e e n i n g ,  a n d  t h e  a p p r o p r i a t e  

c o l o r .  And y e t ,  i m p o r t a n t  q u a l i t i e s  a r e  m i s s i n g ;  t h e r e  h a s  b e e n  

a  c h a n g e  i n  q u a l i t y  i n  s u b s t i t u t i n g  p l a s t i c  t r e e s  f o r  r e a l  o n e s .  



C e r t a i n  c o m p o n e n t s  of  q u a l i t y  m i g h t  be e n h a n c e d ,  a t  t h e  same 

t i m e  t h a t  o t h e r  q u a l i t i e s  a r e  d e t r a c t e d  f r o m .  

A t  t h i s  p o i n t ,  i t  i s  e n o u g h  t o  s t a t e  a s  a n  o v e r r i d i n g  

p r i n c i p l e ,  t h a t  u l t i m a t e l y  d e c i s i o n s  i n v o l v i n g  q u a l i t a t i v e  

t r a d e o f f s  n e c e s s i t a t e  human j u d g e m e n t .  C r i t e r i a  a n d  g u i d e l i n e s  

h a v e  a  way of becoming  " g o l d e n  n u m b e r s "  a n d  " g o l d e n  r u l e s "  

( S o c o l o w ,  1 9 7 6 )  on  w h i c h  t o o  much r e l i a n c e  i s  o f t e n  p l a c e d .  

Where q u a l i t y  i s  c o n c e r n e d ,  t h e  f i n e r ,  l e s s  a p p a r e n t  p o i n t s  

d i s t i n g u i s h  b e t w e e n  p l a s t i c  a n d  l i v e  t r e e s ,  b e t w e e n  s a t i s f y i n g  

management o b j e c t i v e s  a n d  s a t i s f y i n g  r e c r e a t i o n i s t s .  The 

d e c i s i o n - m a k e r  m u s t  remember  t h e  g o a l  of m a i n t a i n i n g  q u a l i t y  a n d  

n o t  l e t  c a t e g o r i e s  a n d  c r i t e r i a  o v e r s h a d o w  t h e  f i n e r  p o i n t s  o f  

r e c r e a t i o n  q u a l i t y .  

R e c r e a t i o n a l  c a r r y i n g  c a p a c i t i e s .  

R e c r e a t i o n a l  c a r r y i n g  c a p a c i t i e s  a r e  u s e d  t o  d e t e r m i n e  t h e  

l e v e l  of r e c r e a t i o n  u s e  a t  w h i c h  c o n g e s t i o n  a n d  s i g n i f i c a n t  

p h y s i c a l  d e t e r i o r a t i o n  a r e  i n i t i a l l y  p r e s e n t .  F o r e s t  l a n d s  h a v e  

a  l i m i t e d  c a p a c i t y  t o  s u p p l y  t h e  demand f o r  v a r i o u s  u s e s  a n d  y e t  

r e t a i n  t h e  l a n d ' s  p r o d u c t i v i t y .  Used i n  t h e  c o n t e x t  o f  a  l a r g e  

s c a l e ,  l o n g - t e r m  p r o d u c t i v i t y  t h i s  i s  t h e  s u s t a i n e d  y i e l d  

p r i n c i p l e .  When a n  o p e r a t i o n a l  v i e w p o i n t  i s  t a k e n  a t  a  s m a l l e r  

s c a l e ,  t h e  r e c r e a t i o n  m a n a g e r  u s e s  t h e  t e r m  c a r r y i n g  c a p a c i t y  a s  

a  l i m i t  t o  r e c r e a t i o n  u s e .  Wagar ( 1 9 6 1 )  d e f i n e s  r e c r e a t i o n a l  

c a r r y i n g  c a p a c i t y  a s  " t h e  l e v e l  of  r e c r e a t i o n a l  u s e  a n  a r e a  c a n  



w i t h s t a n d  w h i l e  p r o v i d i n g  a  c o n s t a n t  a n d  s u s t a i n e d  q u a l i t y  of  

r e c r e a t i o n . "  

T h e r e f o r e ,  t h e  d e f i n i t i o n  g i v e n  t o  r e c r e a t i o n  q u a l i t y  

d e t e r m i n e s  t h e  c a r r y i n g  c a p a c i t y .  D e t e r m i n i n g  w h i c h  p o r t i o n  o f  

t h e  u s e r  p o p u l a t i o n  t o  a i m  a t  s a t i s f y i n g  i s  c r i t i c a l  i n  a r r i v i n g  

a t  c a p a c i t y  c o e f f i c i e n t s .  O t h e r w i s e ,  a n  a r e a  m i g h t  b e  managed 

f o r  t h e  t a s t e s  of  a n  i n a p p r o p r i a t e  u s e r  g r o u p ,  d i s p l a c i n g  t h o s e  

r e c r e a t i o n i s t s  whose  b e h a v i o r  i s  more i n  k e e p i n g  w i t h  t h e  t 

o p p o r t u n i t y  t y p e .  F o r  e x a m p l e ,  p r i m i t i v e  o p p o r t u n i t i e s  s h o u l d  b e  

managed f o r  t h e  s a t i s f a c t i o n  of  t h o s e  b a c k p a c k e r s ,  m o u n t a i n  

c l i m b e r s ,  and  o t h e r  p r i m i t i v e  r e c r e a t i o n i s t s  who a r e  ' p u r i s t s '  

( S t a n k e y ,  1 9 7 2 ) .  To d o  o t h e r w i s e  would j e o p a r d f z e  t h e  q u a l i t y  of 

t h e  p r i m i t i v e  r e c r e a t i o n a l  e x p e r i e n c e .  

C a r r y i n g  c a p a c i t i e s  c a n  be  u s e d  t o  e s t i m a t e  how much 

o p p o r t u n i t y  a  s e t t i n g  c a n  p r o v i d e ,  a n d  i s  t h u s  a  c o r n e r s t o n e  i n  

m e a s u r i n g  p o t e n t i a l  r e c r e a t i o n  o u t p u t s .  M a n a g e r s  c a n  u s e  t h e  

c o n c e p t  of  r e c r e a t i o n a l  c a r r y i n g  c a p a c i t y  i n  m o n i t o r i n g  t h e  

o p p o r t u n i t y  a v a i l a b l e  f r o m  t h e  c u r r e n t  r e c r e a t i o n  s i t u a t i o n ,  a n d  

i n  d e t e r m i n i n g  t h e  f u t u r e  c a p a c i t y  of o u t p u t s  u n d e r  v a r i o u s  

management  a l t e r n a t i v e s .  

U n f o r t u n a t e l y ,  d e t e r m i n i n g  t h e  q u a n t i t a t i v e  v a l u e s  i m p l i e d  

by t h e  t e r m  c a r r y i n g  c a p a c i t y  i s  n o t  s t r a i g h t f o r w a r d .  T h e r e  i s  

no  i n h e r e n t  c a r r y i n g  c a p a c i t y  f o r  a  r e c r e a t i o n  a r e a .  On t h e  

c o n t r a r y ,  t h e  a p p r o a c h  u s u a l l y  t a k e n  i s  t o  c a t e g o r i z e  t h e  

c a r r y i n g  c a p a c i t y  i n t o  s i g n i f i c a n t  p a r t s .  The  e f f e c t s  of  t o o  

many r e c r e a t i o n i s t s  may d e g r a d e  t h e  o p p o r t u n i t y  f o r  all, i n  a n y  
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of t h r e e  w a y s :  ( 1 )  f r o m  t h e  c r o w d i n g  of t o o  many r e c r e a t i o n i s t s  

i n  o n e  a r e a  a t  t h e  same  t i m e  ( s o c i a l ) ;  ( 2 )  f r o m  a d v e r s e l y  

i m p a c t i n g  t h e  w i l d l a n d  e c o l o g y  ( p h y s i c a l ) ;  o r  ( 3 )  by 

n e c e s s i t a t i n g  i n t r u s i v e  m a n a g e r i a l  c o n s t r a i n t s  ( m a n a g e r i a l ) .  

Thus  t h r e e  c a r r y i n g  c a p a c i t i e s  of  r e l e v a n c e  t o  r e c r e a t i o n  

o p p o r t u n i t y  p l a n n i n g  a r e :  p h y s i c a l ,  s o c i a l ,  and  m a n a g e r i a l .  

E x c e s s i v e  b i o l o g i c a l  o r  p h y s i c a l  d e t e r i o r a t i o n  of  t h e  

r e c r e a t i o n a l  s e t t i n g  o c c u r s  when t h e  p h y s i c a l  c a r r y i n g  c a p a c i t y  

i s  e x c e e d e d .  F o r  e x a m p l e ,  t r a m p l i n g  a n d  t r e e - b r a n c h  s t r i p p i n g  

a r o u n d  a  f r e q u e n t l y  u s e d  c a m p s i t e  may e x c e e d  t h e  r e g e n e r a t i v e  

g r o w t h  of  t h e  v e g e t a t i o n ;  o r  h e a v y  t r a i l  u s a g e  a n d  b r a i d i n g  may 

c r e a t e  l o c a l i z e d  e r o s i o n .  A s o c i a l  c a r r y i n g  c a p a c i t y  s i g n i f i e s  a  

l i m i t  t o  s o c i a l  i m p a c t s  of  r e c r e a t i o n a l  u s e ,  s u c h  a s  t h e  number  

a n d  t y p e  of e n c o u n t e r s  a n d  d e s t r u c t i v e  b e h a v i o r ,  b e y o n d  w h i c h  

t h e r e  i s  c o n g e s t i o n .  R e c r e a t i o n  q u a l i t y  i s  d i m i n i s h e d  when t h e  

d e g r e e  of m a n a g e r i a l  r e g i m e n t a t i o n  becomes d i s s a t i s f y i n g  t o  t h e  

r e c r e a t i o n i s t .  M a n a g e r i a l  c a r r y i n g  c a p a c i t y  i s  m e r e l y  i n t r o d u c e d  

a s  a  c o n c e p t  f o r  r e c r e a t i o n  m a n a g e r s  t o  be  a w a r e  o f ;  no 

c o e f f i c i e n t s  f o r  t h i s  a r e  u s e d  i n  t h e  s t u d y .  

The m a n a g e r  m u s t  b e  a w a r e  of t h e  p o s s i b i l i t y  of  b e t t e r  

u t i l i z i n g  a  r e c r e a t i o n  a r e a ,  a n d  t h e r e b y  r e d u c i n g  p h y s i c a l  

s t r e s s  a n d  c o n g e s t i o n ,  t h r o u g h  a c t i o n s  s u c h  a s  b e t t e r  s p a t i a l  o r  

t e m p o r a l  b a l a n c i n g  o f  u s e ,  s c r e e n i n g ,  o r  a d d i t i o n  of t r a i l s .  

Such p r a c t i c e s  s e r v e  t o  i n c r e a s e  t h e  c a r r y i n g  c a p a c i t i e s  o f  a  

s e t t i n g .  



The t o l e r a n c e s  of d i f f e r e n t  o p p o r t u n i t y  s e t t i n g s  t o  i m p a c t s  

v a r i e s ,  s o  t h a t  w h i l e  a  c rowded  b e a c h  i s  a p p r o p r i a t e  i n  a n  u r b a n  

s e t t i n g ,  t h e  p r e s e n s e  of a  f e w  n e i g h b o r i n g  c a m p s i t e s  i n  a  

p r i m i t i v e  s e t t i n g  i s  n o t  ( L u c a s ,  1 9 6 4 ;  B e b e r l e i n ,  1 9 7 7 ) .  

R o a d - o r i e n t a t e d  r e c r e a t i o n i s t s  t e n d  t o  b e  more  t o l e r a n t  t o  s i t e  

d e t e r i o r a t i o n ,  t h e  number  of e n c o u n t e r s ,  a n d  m e t h o d s  of  

management r e g i m e n t a i o n ,  t h a n  a r e  p r i m i t i v e  r e c r e a t i o n i s t s  

( C l a r k  a n d  S t a n k e y ,  1 9 7 9 ) .  T h u s ,  i n  a  g e n e r a l  s t a t e m e n t ,  t h e  

c a r r y i n g  c a p a c i t i e s  of o p p o r t u n i t y  s e t t i n g s  d e c r e a s e  i n  r a n g i n g  

t o w a r d s  p r i m i t i v e  o p p o r t u n i t i e s .  

W h e t h e r  t h e  s o c i a l ,  p h y s i c a l ,  o r  m a n a g e r i a l  c a r r y i n g  

c a p a c i t y  w i l l  b e  mos t  r e s t r i c t i v e  w i l l  v a r y  w i t h  t h e  o p p o r t u n i t y  

t y p e  a n d  e c o l o g i c a l  c h a r a c t e r i s t i c s  of t h e  s e t t i n g .  I n  r o a d e d  

n a t u r a l  s e t t i n g s ,  a  p h y s i c a l  c a r r y i n g  c a p a c i t y  w i l l  l i k e l y  be 

r e a c h e d  b e f o r e  s o c i a l  o r  m a n a g e r i a l  c a p a c i t i e s .  I n  p r i m i t i v e  

s e t t i n g s ,  s o c i a l  o r  m a n a g e r i a l  c o n d i t i o n s  a r e  l i k e l y  t o  l i m i t  

r e c r e a t i o n a l  c a p a c i t y  b e f o r e  t h e r e  i s  a n  e x c e s s i v e  d e g r e e  o f  

p h y s i c a l  d e t e r i o r a t i o n .  T h u s ,  t h e  manager  s h o u l d  n o t  p u t  e q u a l  

e f f o r t  i n t o  d e t e r m i n i n g  o r  m o n i t o r i n g  e a c h  c a p a c i t y  c o e f f i c i e n t  

f o r  a n  o p p o r t u n i t y  t y p e .  

Whi le  g r e a t e r  p h y s i c a l ,  s o c i a l ,  a n d  m a n a g e r i a l  i m p a c t s  

r e s u l t  f r o m  g r e a t e r  u s e  of a  r e c r e a t i o n  a r e a ,  t h e  i m p a c t s  a r e  

n o n l i n e a r ,  a s  r e p o r t e d  i n  t h e  c o n c e p t u a l  work o f  Wagar ( 1 9 6 1 )  

a n d  e m p i r i c a l  s t u d i e s  of L u c a s  ( 1 9 6 4 ) .  E v i d e n c e  s u g g e s t s  t h a t  i n  

many c a s e s ,  as  u s e  i n c r e a s e s  t o  c a r r y i n g  c a p a c i t y ,  t h e  i m p a c t  

a c c r u e s  q u i c k l y  a t  f i r s t  a n d  t h e n  more g r a d u a l l y  ( M e r r i a m  



e t . a l . ,  1 9 7 3 ;  F r i s s e l l  and  Duncan ,  1 9 6 5 ) .  The i m p l i c a t i o n  f o r  

t h e  r e c r e a t i o n  manager  i s  t h a t  c l o s e  m o n i t o r i n g  a n d  q u i c k  

r e s p o n s e  a r e  n e c e s s a r y  t o  m a i n t a i n  r e c r e a t i o n  q u a l i t y .  Once t h e  

i m p a c t  c r e a t e s  a  s m a l l  p r o b l e m  t h e  f o r c e s  a r e  i n  m o t i o n  t o  s o o n  

make i t  a l a r g e  p r o b l e m .  

F u r t h e r m o r e ,  c a u t i o n  m u s t  be e x e r c i s e d  i n  c o m p a r i n g  t h e  

p r o j e c t e d  o u t c o m e s  of v a r i o u s  management a l t e r n a t i v e s .  Whi le  

u s e r  d e n s i t y  v a r i e s  i n  l i n e a r  p r o p o r t i o n s  t o  t h e  number of 

p a r t i c i p a n t s  a n d  t h e  a c r e s  of o p p o r t u n i t y  a v a i l a b l e ,  c o n g e s t i o n  

d o e s  n o t .  C o n g e s t i o n  i s  n o t  p r e s e n t  u n t i l  t h e  s o c i a l  c a r r y i n g  

c a p a c i t y  i s  r e a c h e d .  However ,  t h e  d e g r e e  of  c o n g e s t i o n  g e n e r a l l y  

i n c r e a s e s  w i t h  i n c r e a s i n g  u s e  i n  t h e  r a n g e  o f  u s e r  d e n s i t i e s  

which  e x c e e d  t h e  s o c i a l  c a r r y i n g  c a p a c i t y .  I n  t h i s  r a n g e ,  

c o n g e s t i o n  i s  t a k e n  t o  b e  a  s t e a d i l y  i n c r e a s i n g  f u n c t i o n  of 

r e c r e a t i o n a l  d e n s i t y .  

S i n c e  t h e r e  e x i s t s  no way of f u l l y  s p e c i f y i n g  r e l a t i o n s h i p s  

b e t w e e n  a m o u n t  of  i m p a c t  a n d  amount of u s e ,  i t  i s  i n a p p r o p r i a t e  

t o  compare  t h e  i m p a c t s  of  v a r i o u s  a l t e r n a t i v e s  a s  i n t e r v a l  d a t a .  

T h a t  i s ,  t w i c e  ( h a l f )  t h e  u s e  d o e s  n o t  i m p l y  t h a t  c o n g e s t i o n  i s  

t w i c e  ( h a l f )  a s  g r e a t .  But  o r d i n a l  c o m p a r i s o n s  o f  i m p a c t s  

r e s u l t i n g  f r o m  v a r i o u s  s c e n a r i o s  a r e  a p p r o p r i a t e .  T h u s ,  

c o m p a r i n g  c o n g e s t i o n  l e v e l s  a s  g r e a t e r  t h a n  o r  l e s s  t h a n  o n e  

a n o t h e r  i s  n o t  m i s l e a d i n g .  



DISPERSED RECREATION I N  FOREST SERVICE PLANNING 

T h r o u g h o u t  t h i s  c e n t u r y  t h e r e  h a s  b e e n  a c o n t i n u o u s  s h i f t  

i n  p u b l i c  f o r e s t  l a n d  managemen t  away f r o m  a s t a u n c h  d e v e l o p m e n t  

e t h i c  a n d  t o w a r d s  a  more  b a l a n c e d  m u l t i p l e  u s e  c o n c e p t .  

I n i t i a l l y  p r o c e e d i n g  i n  a n  a d  h o c  m a n n e r ,  t h i s  movement  t o o k  t h e  -- 
f o r m  o f  se t  a s i d e s  s u c h  a s  N a t i o n a l  P a r k s ,  i n c r e a s e d  managemen t  

f o r  game a n i m a l s ,  p r o t e c t i o n  s t a t u s  f o r  c e r t a i n  m u n i c i p a l  

w a t e r s h e d s ,  a n d  t h e  c o n s t r u c t i o n  a n d  m a i n t e n a n c e  o f  t r a i l s .  A s  

t h e  d i v e r s i t y  of  demands  o n  p u b l i c  l a n d s  i n t e n s i f i e d ,  more  

c o m p r e h e n s i v e  l a n d  managemen t  p l a n n i n g  w a s  i n s t i t u t e d .  I t  i s  

o n l y  i n  t h e  l a s t  d e c a d e ,  h o w e v e r ,  t h a t  d i s p e r s e d  r e c r e a t i o n  a s  

d i s t i n g u i s h e d  f r o m  o u t d o o r  r e c r e a t i o n  h a s  r e c e i v e d  f o r m a l i z e d  

r e c o g n i t i o n  i n  managemen t  p l a n n i n g .  Now t h a t  d i s p e r s e d  

r e c r e a t i o n  h a s  b e e n  e l e v a t e d  f r o m  i t s  f o r m e r  i n c i d e n t a l  s t a t u s ,  

a l l o c a t i v e  t r a d e o f f s  b e t w e e n  d i s p e r s e d  r e c r e a t i o n  a n d  o t h e r  

r e s o u r c e  u s e s  m u s t  b e  c a r e f u l l y  c o n s i d e r e d .  

C e r t a i n  l e g i s l a t i v e  a c t s  h a v e  i n  p a r t i c u l a r  r e f l e c t e d  a n d  

s h a p e d  F o r e s t  S e r v i c e  p o l i c y  o n  d i s p e r s e d  r e c r e a t i o n  ( A p p e n d i x  

A ) .  The  M u l t i p l e  Use - S u s t a i n e d  Y i e l d  A c t  ( 1 9 6 0 )  m a n d a t e d  t h a t  

t h e  F o r e s t  S e r v i c e  manage  t h e  N a t i o n a l  F o r e s t s  f o r  m u l t i p l e  u s e  

a n d  s u s t a i n e d  y i e l d .  T h e  F o r e s t  S e r v i c e  r e q u e s t e d  t h a t  C o n g r e s s  

l e g i s l a t e  s u c h  managemen t  p r i n c i p l e s ,  w h i c h  t h e  a g e n c y  w a s  

a l r e a d y  i n c o r p o r a t i n g  ( R o b i n s o n ,  1 9 7 5 ) .  T h i s  was t h e  f i r s t  p i e c e  

o f  U.S. l e g i s l a t i o n  t o  m e n t i o n  r e c r e a t i o n  a s  a f o r e s t  r e s o u r c e  

( B r o c k m a n  a n d  M e r r i a m ,  1 9 7 9 ) .  The  W i l d e r n e s s  A c t  o f  1 9 6 4 ,  

4 3  



p r o v i d e d  a  p r o c e d u r e  f o r  r e s e r v i n g  C o n g r e s s i o n a l l y  a p p r o v e d  

t r a c t s  of  l a n d  f o r  more p r i m i t i v e  ( u n t r a m m e l l e d )  f o r m s  of  

r e c r e a t i o n .  I n  1 9 7 4 ,  r e c o g n i z i n g  t h e  n e e d  f o r  c o m p r e h e n s i v e ,  

l o n g  t e r m  d e c i s i o n  m a k i n g ,  t h e  F o r e s t  a n d  R a n g e l a n d  R e n e w a b l e  

R e s o u r c e s  P l a n n i n g  A c t  (RPA) was p a s s e d .  Terms of  t h i s  a c t  

p r o m o t e d  management  f o r  d i s p e r s e d  r e c r e a t i o n  r a t h e r  t h a n  

r e c r e a t i o n  a t  d e v e l o p e d  s i t e s .  

The Land Management P l a n n i n g  p r o c e s s .  -- 

S u b s e q u e n t l y ,  t h e  N a t i o n a l  F o r e s t  Management Act  o f  1976  

(NFMA), w r i t t e n  a s  a n  amendment t o  RPA, e x t e n d e d  c o m p r e h e n s i v e  

p l a n n i n g  t o  a l l  l o c a l  a d m i n i s t r a t i v e  u n i t s  of t h e  N a t i o n a l  

F o r e s t  S y s t e m .  The F o r e s t  S e r v i c e  i s  d i r e c t e d  t o  p r o v i d e  a  b r o a d  

s p e c t r u m  of  d i s p e r s e d  r e c r e a t & o n ,  a n d  t o  e x a m i n e  t h e  

i n t e r a c t i o n s  among r e c r e a t i o n  o p p o r t u n i t y  a n d  o t h e r  m u l t i p l e  

u s e s ,  i n  t h e  f o r m u l a t i o n  and  a n a l y s i s  of  a l t e r n a t i v e s  (36CFR 

2 1 9 . 1 2 ( i ) ;  FSM 1 9 2 2 . 3 5 b ) .  I n  r e s p o n s e  t o  t h e  1976 N a t i o n a l  

F o r e s t  Management A c t ,  t h e  F o r e s t  S e r v i c e  h a s  d e v e l o p e d  t h e  

F o r e s t  Land a n d  R e s o u r c e  Management P l a n n i n g  (LMP) p r o c e s s  (FSM 

C h a p t e r  1 9 2 0  - Land a n d  R e s o u r c e  Management P l a n n i n g ) .  

The LMP p r o c e s s  d e v e l o p s  a  s e t  of  b r o a d  a l t e r n a t i v e s  w h i c h  

e m p h a s i z e  v a r i o u s  f o r e s t  r e s o u r c e  u s e s ,  t h e n  e v a l u a t e s  t h e  

a l t e r n a t i v e s  i n  o r d e r  t o  s e l e c t  a  p r e f e r r e d  a l t e r n a t i v e ,  a n d  

f i n a l l y  i m p l e m e n t s  a n d  m o n i t o r s  t h e  p l a n .  T h i s  p l a n n i n g  p r o c e s s  

c l o s e l y  p a r a l l e l s  t h e  s t e p s  of  g e n e r a l  p l a n n i n g  t h e o r y  ( B a r e  a n d  



K i t t o ,  1 9 8 0 ) .  The t e n  s t e p s  i d e n t i f i e d  i n  t h i s  p r o c e s s  c a n  be  

g r o u p e d  a s  t o  a n a l y s i s  of t h e  c u r r e n t  management s i t u a t i o n  ( f o u r  

s t e p s ) ,  e v a l u a t i o n  i n  w h i c h  management  a l t e r n a t i v e s  a r e  

f o r m u l a t e d  a n d  e v a l u a t e d  i n  s e l e c t i n g  a  p r e f e r r e d  a l t e r n a t i v e  

( f o u r  s t e p s ) ,  a n d  i m p l e m e n t a t i o n  a n d  m o n i t o r i n g  ( t w o  s t e p s ) .  The 

e v a l u a t i o n  i s  t o  b e  a n  o b j e c t i v e  p r o c e s s  i n  w h i c h  " e a c h  

a l t e r n a t i v e  w i l l  be  d e s c r i b e d  w i t h  r e g a r d  t o  e f f e c t s  upon  t h e  

s u s t a i n e d  y i e l d  o f  a l l  r e s o u r c e s . "  ( U S D A ,  1 9 8 0 a )  

R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g .  

I n t e r n a l  t o  t h e  LMP p r o c e s s  a r e  u s e - s p e c i f i c  p l a n n i n g  

p r o c e s s e s ,  e . g .  R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g  (ROP) a n d  T imber  

Management P l a n n i n g .  A l t e r n a t i v e s  d e v e l o p e d  i n d i v i d u a l l y  i n  e a c h  

of  t h e s e  p a r a l l e l  p l a n n i n g  p r o c e s s e s  m u s t  b e  e v a l u a t e d  f o r  t h e i r  

c o n s e q u e n c e s  u p o n  o t h e r  u s e s  of t h e  f o r e s t  r e s o u r c e .  F o r  

e x a m p l e ,  t h e  s p a t i a l  a n d  s o c i a l  i m p a c t s  of  a  t i m b e r - o r i e n t e d  

a l t e r n a t i v e  u p o n  d i s p e r s e d  r e c r e a t i o n  n e e d  t o  be d e t e r m i n e d .  The 

u s e - s p e c i f y  p l a n n i n g  p r o c e s s e s  a r e  i n t e g r a t e d  i n  a r r i v i n g  a t  

U .S .Fores t  S e r v i c e  f o r e s t  p l a n s .  

P a r t i c u l a r l y  i m p o r t a n t  s t a g e s  of r e c r e a t i o n  o p p o r t u n i t y  

p l a n n i n g  a r e  t h e  d e t e r m i n a n t s  of s u p p l y  a n d  demand,  b o t h  c u r r e n t  

a n d  f u t u r e .  The demand p r o c e s s  t a k e s  d a t a  on c u r r e n t  

p a r t i c i p a t i o n  a n d  p r o j e c t s  f u t u r e  p a r t i c i p a t i o n  r a t e s  by 

o p p o r t u n i t y  c l a s s .  I n  a  s u p p l y  p r o c e s s ,  r e c r e a t i o n  o p p o r t u n i t i e s  

a r e  d e l i n e a t e d  as t o  ROS c l a s s .  I n  a d d i t i o n ,  e s t i m a t e s  a r e  made 



of the capacities of each opportunity class. Thus, outputs of 

the supply and demand processes determine the recreation 

situation. Such information is used in the LMP process in 

analyzing the current management situation and in formulating 

alternatives. 

Within the planning process, the Recreation Opportunity 

Spectrum (ROS) classification provides a basis for (USDA, 

1) establishing management objectives for the 

recreation resource, 

2) trade off analysis, 

3) monitoring outputs, 

4) guiding project plans. 

Trade-off analysis is performed in the evaluation phase of the 

LMP process. It is at this stage that the model presented in 

this study is of use in integrating nonrecreational resource 

uses with dispersed recreation. "Because the OROS system 

specifies the resource conditions ... for each RO [recreation 
oopportunityj class, one can determine the effect.of management 

for other resource outputs on recreation outputs."(Brown, 1973) 

Iteration in evaluation. - 

Planning for the best mix of public forest resource uses 

has been termed a "wicked system" (Rittel and Webber, 1973; 

Liebman, 1976; Bare and Kitto, 1980). No comprehensive set of 



nonconflicting objectives can be arrived at where resource uses 

are on equal footing. Economic approaches are insufficient due 

to lack of a commonly appropriate numeraire; usually a monetary 

valuation is used as a numeraire, while dispersed recreation 

benefits are significantly intangible. Furthermore, the LMP 

process involves conflicting political factors whioh thwart 

attempts at optimization, such as special interest input through 

public participation and legislative mandates, e.g. mandates for 

multiple use and sustained yield (Culchane and Friesema, 1979; 

Forest Policy Project, 1980). 

Lacking a clear set of objectives, an optimal solution to 

the allocation problem is unattainable. A second best solution 

must be accepted for a wicked system, involving public 

participation, a variety of planning emphases, and 

decision-maker discretion. Since decisions must be accountable 

to public review, as much of the planning process as is 

technically and financially reasonable should be systematized 

and reproducible. 

Because planning for the integration of forest uses is an 

exceedingly complex task, not all factors can be considered at 

once, and simplification is necessary. Generalization of 

resource information is greatest in the early stages of 

planning. At these stages, it is unlikely that all resource uses 

will be given equal treatment, since any particular type of 

analysis used will tend to support the strong aspects of some 

uses while giving little consideration to critical aspects of 
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o t h e r  u s e s .  A s  t h i s  i s  t o  b e  e x p e c t e d ,  t h e  c o n c l u s i o n s  of  one  

p l a n n i n g  s t a g e  s h o u l d  b e  e v a l u a t e d  f r o m  a  d i f f e r e n t  p e r s p e c t i v e  

a t  a  s u b s e q u e n t  p l a n n i n g  s t a g e .  A s  a  r e s u l t ,  m o d i f i c a t i o n  may b e  

w a r r a n t e d  a t  e a r l i e r  s t a g e s  i n  t h e  p l a n n i n g  p r o c e s s .  I n  o t h e r  

w o r d s ,  i n t e r n a l  e v a l u a t i o n  d u r i n g  t h e  p l a n n i n g  p r o c e s s  may l e a d  

t o  i t e r a t i o n  w h i c h  f e e d s  b a c k  f r o m  t h e  more s p e c i f i c  t o  t h e  more  

g e n e r a l  s t a g e s  o f  p l a n n i n g .  

The f l o w  of i t e r a t i o n  i n  t h e  LMP p r o c e s s  i s  o u t l i n e d  i n  

F o r e s t  S e r v i c e  g u i d e l i n e s  f o r  t h e  a n a l y s i s  p h a s e ,  a n d  m e n t i o n e d  

a s  i m p o r t a n t  t h r o u g h o u t  t h e  p r o c e s s  (USDA, 1980b). I n  e v a l u a t i n g  

t h e  e f f e c t s  o f  a l t e r n a t i v e s  upon d i s p e r s e d  r e c r e a t i o n ,  

l o c a t i o n a l  a n a l y s i s  h a s  a n  i m p o r t a n t  r o l e  i n  t h e  p o s s i b l e  

r e f o r m u l a t i o n  of a l t e r n a t i v e s .  However ,  t h e  l o c a t i o n a l  a n a l y s i s  

c u r r e n t l y  e m p l o y e d  i s  u n s y s t e m a t i c .  

L o c a t i o n a l  a n a l y s i s  p e r f o r m e d .  

The o b j e c t i v e  o f  t h e  e v a l u a t i v e  p h a s e  of  t h e  LMP p r o c e s s  i s  

t o  p r o v i d e  i n f o r m a t i o n  a s  t o  t h e  c o n s e q u e n c e s  o f  r e s a u r c e - u s e  

i n t e r a c t i o n s  t o  a s s i s t  f o r e s t  m a n a g e r s  i n  s e l e c t i n g  a  p r e f e r r e d  

a l t e r n a t i v e .  I n  o r d e r  t o  m i n i m i z e  c o n f l i c t i n g  i n t e r a c t i o n s  among 

r e s o u r c e  u s e s ,  i n c o m p a t i b l e  u s e s  s h o u l d  b e  a s s i g n e d  s e p a r a t e  

s p a t i a l  o r  t e m p o r a l  a l l o c a t i o n s .  T h i s  n e c e s s i t a t e s  t h e  

i n t e g r a t i o n  of a l l  s u c h  a s s i g n m e n t s  o v e r  t h e  management  u n i t .  

I n  p r e p a r i n g  a  Land Management P l a n ,  a  l i n e a r  p rogramming  

m o d e l ,  c a l l e d  FORPLAN f o r  F o r e s t  P l a n n i n g  Mode l ,  a s s i s t s  f o r e s t  



m a n a g e r s  i n  m a k i n g  f o r e s t - w i d e  d e c i s i o n s .  A s  a  l i n e a r  

programming r o u t i n e ,  a g g r e g a t e s  of c e l l s  a r e  a s s i g n e d  o p t i m a l  

u s e  a l l o c a t i o n s ,  b a s e d  on t h e  o p t i m i z a t i o n  of  n u m e r o u s  v a r i a b l e s  

t h r o u g h  t h e  y e a r  2030,  i . e .  w i t h  a  50 y e a r  t i m e  h o r i z o n .  A s  

d i f f e r e n t  c o n s t r a i n t s  a r e  a d d e d  o r  d e l e t e d ,  v a r i o u s  management 

s i t u a t i o n s  c a n  b e  m o d e l e d .  W h i l e  l i n e a r  p r o g r a m m i n g  t e c h n i q u e s  

a r e  u s e f u l  i n  p l a n n i n g  t h e  t e m p o r a l  i n t e g r a t i o n  o f  u s e s ,  t h e y  

a r e  l a r g e l y  i n e p t  a t  s p a t i a l  c o o r d i n a t i o n ,  o f t e n  t r e a t i n g  a  

whole  N a t i o n a l  F o r e s t  a s  a  s m a l l  number of  d i s c r e t e  a r e a s .  

F u r t h e r  l o c a t i o n a l  a n a l y s i s  which  i s  p e r f o r m e d  a s  a  manua l  

map a n a l y s i s  may b e  w a r r a n t e d  t o  d e t e r m i n e  t h e  e f f e c t s  upon 

d i s p e r s e d  r e c r e a t i o n  s e t t i n g s .  I t  may b e  a p p a r e n t  f r o m  t h e  

FORPLAN o u t p u t s  t h a t  r e a g g r e g a t i o n  of  a s s i g n m e n t s  i s  n e c e s s a r y .  

The e n s u i n g  m a n u a l  map a n a l y s i s  w i l l  r e q u i r e  t h e  u s e  of many 

o v e r l a y  maps i n  a p p l y i n g  a s p e c t s  of R e c r e a t i o n  O p p o r t u n i t y  

P l a n n i n g  i n  a  more d e t a i l e d  manner  t h a n  i s  d o n e  w i t h  FORPLAN. 

I t  i s  r e l a t i v e l y  r e c e n t l y  t h a t  t h e  F o r e s t  S e r v i c e  h a s  

d e e m p h a s i z e d  s p a t i a l  a n a l y s i s  ( H a g e s t e d t ,  1 9 8 0 ) .  A l a c k  of 

c o o r d i n a t i o n  a c r o s s  t h e  whole  f o r e s t  was a  p r o b l e m  w i t h  t h e  u n i t  

p l a n n i n g  a p p r o a c h  u s e d  by t h e  F o r e s t  S e r v i c e  i n  t h e  e a r l y  

1970's. The p r e s e n t  LMP p r o c e s s  a p p e a r s  t o  p l a c e  g r e a t e r  

e m p h a s i s  o n  e c o n o m i c  a n a l y s i s  t h a n  l o c a t i o n a l  a n a l y s i s  which  i s  

u n f o r t u n a t e .  l g n o r i n g  t h e  s p a t i a l  e x t e n t  o f  i n d i v i d u a l  l a n d  u s e s  

and  t h e i r  r e l a t i v e  l o c a t i o n  w i t h  r e s p e c t  t o  n e i g h b o r i n g  u s e s  

w i l l  l i k e l y  r e s u l t  i n  a v o i d a b l e  u s e  c o n f l i c t s  t o  w h i c h  d i s p e r s e d  

r e c r e a t i o n  i s  e s p e c i a l l y  s e n s i t i v e  ( s e e  s e c t i o n  1I.B a b o v e ) .  



P R E S E N T  D E F I C I E N C I E S  OF THE P L A N N I N G  PROCESS 

I m p o r t a n t  t h e m e s  of s p e c i a l  s i g n i f i c a n c e  f o r  d i s p e r s e d  

r e c r e a t i o n  p l a n n i n g  a r e  s p a t i a l  c o o r d i n a t i o n  a n d  t h e  i n t a n g i b l e  

n a t u r e  of  d i s p e r s e d  r e c r e a t i o n .  P l a n n i n g  f o r  a n  a d e q u a t e  s u p p l y  

of  p r e s e n t  a n d  f u t u r e  r e c r e a t i o n  o p p o r t u n i t y  i s  b a s i c a l l y  a  

s p a t i a l  p r o b l e m ,  w i t h  t h e  n e e d  t o  c o n s i d e r  t h e  t w o  

a f o r e m e n t i o n e d  l o c a t i o n a l  f a c t o r s :  a d j a c e n c y  a n d  minimum 

management u n i t  s i z e .  The t a s k  i s  compounded b y  t h e  i n t a n g i b l e  

n a t u r e  of b e n e f i t s  d e r i v e d  f r o m  d i s p e r s e d  r e c r e a t i o n  

o p p o r t u n i t i e s ,  mak ing  i d e n t i f i c a t i o n  and  m e a s u r e m e n t  o f  

r e c r e a t i o n  q u a l i t y  d i f f i c u l t .  Where p o i n t s  s u c h  a s  t h e s e  a r e  

i n a d e q u a t e l y  d e a l t  w i t h  i n  a r r i v i n g  a t  l a n d  u s e  a l l o c a t i o n s ,  

i m p l i c i t  t r a d e o f f s  w i l l  skew t h e  ou tcome  o f  t h e  p l a n n i n g  

p r o c e s s ,  c o n f o u n d i n g  t h e  n o m i n a l  ou tcome  of t h e  management  p l a n .  

I f  f o r e s t  m a n a g e r s  a r e  i l l - i n f o r m e d  a s  t o  t h e  p l a n n i n g  

r e q u i r e m e n t s  of d i s p e r s e d  r e c r e a t i o n ,  t h i s  i s  i n e v i t a b l e .  

I t  a p p e a r s  t o  be t h e  c a s e  t h a t  c e r t a i n  s p e c i a l  

c h a r a c t e r i s t i c s  of d i s p e r s e d  r e c r e a t i o n  d e s e r v e  more  a t t e n t i o n  

by p u b l i c  f o r e s t  m a n a g e r s .  T h e r e  a r e  t h r e e  a s p e c t s  t o  t h i s :  

I )  s u s t a i n e d  y i e l d  i s  i l l - d e f i n e d ;  

2 )  q u a n t i f i c a t i o n  e m p l o y e d  i n  FORPLAN i s  i n a p p r o p r i a t e ;  

and  

3 )  s p a t i a l  c o o r d i n a t i o n  i s  i n a d e q u a t e .  



The c o n c e p t  of s u s t a i n e d  y i e l d  of d i s p e r s e d  r e c r e a t i o n  ( a s  

w e l l  a s  o t h e r  n o n c o m m o d i t i e s )  h a s  y e t  t o  b e  d e f i n e d  c l e a r l y  i n  

a n y  F o r e s t  S e r v i c e  p u b l i c a t i o n s .  I n  p r a c t i c e ,  s u s t a i n e d  y i e l d  i s  

d e t e r m i n e d  a s  p a r t  of  t h e  ' s u p p l y  a n a l y s i s '  (USDA, 1 9 8 0 a ) .  Thus  

p r o j e c t e d  demand i s  a p p a r e n t l y  n o t  u t i l i z e d  i n  d e t e r m i n i n g  

f u t u r e  s u s t a i n e d  r e c r e a t i o n  o u t p u t s .  The i m p l i c a t i o n s  f o r  t h e  

q u a l i t y  o f  d i s p e r s e d  r e c r e a t i o n  s e r v i c e s  a r e  g r a v e ,  a s  

p a r t i c i p a t i o n  i s  e x p e c t e d  t o  i n c r e a s e  5 5  t o  108 p e r c e n t  by 2030.  

A d e f i n i t i o n  of s u s t a i n e d  r e c r e a t i o n  o u t p u t s  w h i c h  i n c l u d e s  

demand w o u l d  p r o v i d e  a  benchmark  f r o m  w h i c h  t o  m e a s u r e  

t r a d e o f f s .  

Of c o u r s e ,  t h e  e f f i c a c y  of  t h e  p l a n n i n g  p r o c e s s  d e p e n d s  on 

t h e  q u a l i t y  of  d a t a ,  b u t  i n  a d d i t i o n ,  i t  d e p e n d s  g r e a t l y  on d a t a  

w h i c h  c a n  b e  q u a n t i f i e d .  T h e r e  a r e  numerous  h a z a r d s  i n  r e l y i n g  

on q u a n t i f i c a t i o n .  The LMP p r o c e s s  i s  t a r g e t e d  t o  a t t a i n  

q u a n t i f i e d  g o a l s  ( R P A  g o a l s )  f o r  o u t d o o r  r e c r e a t i o n ,  i n  m i l l i o n s  

of  r e c r e a t i o n  v i s i t o r  d a y s  (RVD's). T h e s e  g o a l s  d o  n o t  

d i s t i n g u i s h  b e t w e e n  o p p o r t u n i t y  c l a s s e s .  T h e r e f o r e ,  i n  

m a x i m i z i n g  R V D ' s ,  t h e  t e n d e n c y  would  be t o  b i a s  a g a i n s t  a c r e s  

w i t h  l o w  p a r t i c i p a t i o n  c a p a c i t i e s .  The o v e r a l l  e f f e c t  c o u l d  b e  

the a l l o t m e n t  of f e w e r  a c r e s  t o  o u t d o o r  r e c r e a t i o n ,  w i t h  

p r i m i t i v e  o p p o r t u n i t i e s  p r o b a b l y  b e i n g  mos t  e f f e c t e d .  A l s o ,  i t  

i s  u n c l e a r  how w e l l  t h e s e  KPA g o a l s  r e f l e c t  s o c i e t y ' s  

p r e f e r e n c e s ,  o r  e v e n  t h e  l a n d ' s  p r o d u c t i v e  c a p a c i t y ,  s i n c e  t h e y  

a r e  s e t  i n  a  top-down p r o c e s s .  

------------------ 
U.S .Fores t  S e r v i c e  p r o j e c t i o n s  ( S c h a f  e r  a n d -  L u c a s ,  1 9 7 9 )  



T h e s e  RPA g o a l s  a r e ,  i n  t u r n ,  u s e d  t o  d e t e r m i n e  t h e  

o b j e c t i v e  f u n c t i o n  ( q u a n t i f i e d  g o a l s  w i t h  w e i g h t e d  p a r a m e t e r s  

a t t a c h e d )  w h i c h  FORPLAN i s  t o  m a x i m i z e .  The r e s u l t s  a r e  u s e d  i n  

a s s e s s i n g  w h a t  c a n  f e a s i b l y  a n d  e c o n o m i c a l l y  t a k e  p l a c e  

t h r o u g h o u t  t h e  f o r e s t  r e s o u r c e ,  a n d  when.  FORPLAN e n t e r s  t h e  

F o r e s t  S e r v i c e  p l a n n i n g  p r o c e s s  d u r i n g  t h e  a n a l y s i s  p h a s e  of  

LMP. O u t p u t  f r o m  FOKPLAN i s  s u b s e q u e n t l y  u s e d  i n  t h e  e v a l u a t i o n  

p h a s e  ( H e l f a n d  a n d  S t a h l ,  1 9 8 1 ) .  

F u r t h e r m o r e ,  FORPLAN d e t e r m i n e s  a n  opt imum by m a x i m i z i n g  

n e t  b e n e f i t s  ( t o t a l  p r e s e n t  n e t  v a l u e )  u s i n g  d o l l a r s  a s  t h e  

n u m e r a i r e .  A t  b e s t ,  t h e  v a l u e  p l a c e d  on  a  r e c r e a t i o n i s t s  

e x p e r i e n c e  w i l l  b e  a  c r u d e  e s t i m a t e .  F u r t h e r m o r e ,  t h e  o b j e c t i v e  

f u n c t i o n  d o e s  n o t  i n c l u d e  g o a l s  f o r  w a t e r ,  f i s h  and  w i l d l i f e ,  

a n d  t h e  o t h e r  noncommodi ty  u s e s .  Not i n c l u d i n g  some v a l u a t i o n  o f  

t h e s e  u s e s ,  w h i c h  h a v e  'common d e p e n d e n c i e s '  on t h e  l a n d  a l o n g  

w i t h  d i s p e r s e d  r e c r e a t i o n ,  w i l l  u n d e r s t a t e  t h e  v a l u e  of  o u t d o o r  

r e c r e a t i o n .  The f u t u r e  r o l e  t h a t  FORPLAN w i l l  a s s u m e  i s  y e t  

b e i n g  d e t e r m i n e d  t h r o u g h  t h e  e x p e r i e n c e s  o f  t h e  f i r s t . r o u n d  of 

Land Management P l a n n i n g .  The p r o b l e m s  o f  i n a p p r o p r i a t e  

q u a n t i f i c a t i o n  i n  FORPLAN q u a l i f y  t h e  r o l e  s u c h  a n  a s s e s s m e n t  

c a n  s e r v e .  

A l s o ,  a s  a  l i n e a r  p rogramming  t e c h n i q u e ,  FORPLAN g i v e s  

i n a d e q u a t e  c o n s i d e r a t i o n  t o  n e i g h b o r i n g  l a n d  u s e s  ( t h e  a d j a c e n c y  

f a c t o r ) ,  a n d  t o  t h e  a g g r e g a t e  c o n t i g u o u s  s i z e  of l a n d  u s e  

a l l o c a t i o n s  (minimum management u n i t  s i z e ) .  L i n e a r  p rogramming  

t e c h n i q u e s  a r e  n o t  s u i t e d  t o  t h e  t r e a t m e n t  of s p a t i a l  



c o o r d i n a t i o n  ( H a q e s t e d t ,  1 9 8 0 ;  H e l f a n d  a n d  S t a h l ,  1 9 8 1 ) .  Some 

a t t e m p t  i s  made i n  FORPLAN t o  m i t i g a t e  t h i s  d e f i c i e n c y  by 

g r o u p i n g  s i m i l a r ,  c o n t i g u o u s  p a r c e l s  o f  l a n d  i n t o  ' a n a l y s i s  

a r e a s ' .  I n  d o i n g  s o ,  f o r e s t  m a n a g e r s  mus t  b e  p a r s i m o n i o u s  i n  t h e  

number of a n a l y s i s  a r e a s  t h e y  s e l e c t ,  a  p r a c t i c a l  c o n s t r a i n t  d u e  

t o  r e a s o n a b l e  c o m p u t e r  l i m i t a t i o n s .  F o r  a n  a r e a  o f  t h e  s i z e  of  

t h e  p r e s e n t  s t u d y  a r e a ,  i n  t h e  o r d e r  o f  50  s u b a r e a s  would  b e  

d i s c r e t e l y  c o n t r a i n e d ,  w h i l e  2 1 , 4 5 0  c e l l s  o f  a r e a  a r e  d i s c r e t e l y  

m a n i p u l a t e d  i n  t h i s  s t u d y .  

The l i m i t e d  number  o f  a n a l y s i s  a r e a s  t h a t  c a n  be  d e l i n e a t e d  

on a  FORPLAN r u n  i n d i c a t e s  t h a t  t h e  s p a t i a l  r e s o l u t i o n  w i l l  b e  

c r u d e  and  t h e  s p a t i a l  c o o r d i n a t i o n  e l e m e n t a r y .  More 

s o p h i s t i c a t e d  s p a t i a l  c o o r d i n a t i o n  a n d  b e t t e r  r e s o l u t i o n  

r e q u i r e s  many o v e r l a y s ,  w h i c h  m u s t  e a c h  be h i g h l y  d e t a i l e d .  

C o n s i d e r i n g  t h e  many i m p a c t s  u p o n  r e c r e a t i o n  o p p o r t u n i t y  (RO),  

" i t  i s  l i k e l y  s e v e r a l  a l t e r n a t i v e  m i x e s  o f  r e s o u r c e  a l l o c a t i o n s  

w i l l  be t r i e d  b e f o r e  a n  a l l o c a t i o n  i s  c h o s e n .  I f  t h i s  h a p p e n s ,  

s e v e r a l  c h a n g e s  i n  t h e  RO a r e a  map a n d  r e c a l c u l a t i o n s  of  RO 

c a p a c i t i e s  w i l l  be  l i k e l y .  l1 (Brown e  t . a l e ,  1 9 7 9 )  

O u t p u t s  of FORPLAN w i l l  r e q u i r e  m a n u a l  c h e c k i n g  by f o r e s t  

m a n a g e r s  i n  o r d e r  t o  r e g r o u p  a n d  d i s a g g r e g a t e  t h o s e  a r e a s  w h i c h  

w e r e  n o t  t r u l y  homogenous when g r o u p e d  f o r  t h e  c o m p u t e r  r u n .  

Manua l  o v e r l a y i n g  a n d  r e d r a w i n g  of maps i s  cumbersome a s  w e l l  a s  

p r o n e  t o  r e g i s t r a t i o n  e r r o r s .  F u r t h e r m o r e ,  g r e a t  c a r e  i n  m a k i n g  

m a n u a l  a n a l y s i s  e x p l i c i t  a n d  r e p r o d u c e a b l e  i s  n e c e s s a r y  a n d  a p t  

t o  be o v e r l o o k e d .  



G i v e n  t h e  l a r g e  number of f a c t o r s  t o  be  c o n s i d e r e d ,  s u c h  a n  

u n s y s t e m a t i c  a p p r o a c h  i n  t h e  LMP p r o c e s s  i s  i n a p p r o p r i a t e ,  w i t h  

t h e  r e s u l t  t h a t  a  c o m p l e x  p l a n n i n g  s t e p  becomes u n d u l y  

o v e r s i m p l i f i e d .  A s  a  r e s u l t ,  m a n a g e r  judgement  w i l l  b e  e x e r c i s e d  

a t  a  c r i t i c a l  s t a g e .  A t  t h i s  s t a g e ,  d e c i s i o n  m a k e r s  w i l l  r e s p o n d  

t o  t h e i r  p e r c e p t i o n  of  t h e  s i t u a t i o n  r a t h e r  t h a n  t h e  a c t u a l  

s i t u a t i o n  ( B a r t e e ,  1 9 7 3 ) .  H a l l  ( 1 9 6 3 )  s t a t e s  t h a t  i t  " i s  common 

knowledge t h a t  o n e  R a n g e r  may b e  ' r e c r e a t i o n  c o n s c i o u s ' ,  a n o t h e r  

may be  f a s c i n a t e d  by o p p o r t u n i t i e s  t o  i m p r o v e  w i l d l i f e  h a b i t a t ,  

... Land J s t i l l  a n o t h e r  may b e  a  ' t i m b e r  b e a s t  ' . I g  The F o r e s t  

S e r v i c e  c a n n o t  a d e q u a t e l y  a s c e r t a i n  t h e  p r o v i s i o n  o f  s u s t a i n e d  

r e c r e a t i o n  o p p o r t u n i t y  w i t h o u t  f u r t h e r  c o n s i d e r i n g  t h e  s p a t i a l  

c o o r d i n a t i o n  of  v a r i o u s  u s e s  of t h e  f o r e s t  r e s o u r c e .  T r a d e o f  f s  

c o u l d  b e  more  e x p l i c i t l y  made w i t h  a n  a p p r o p r i a t e  s y s t e m a t i c  

a n a l y s i s .  

E f f o r t s  t o  make R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g  more 

s y s t e m a t i c  i n c l u d e  r e c e n t  r e s e a r c h  i n  which  c o m p u t e r  p r o g r a m s  

f o r  d e l i n e a t i n g  ROS c l a s s e s  h a v e  b e e n  d e v e l o p e d  ( B e r r y ,  1 9 7 9 ;  

B e r r y ,  1 9 8 0 ;  M a n f r e d o  a n d  Brown, 1 9 8 0 ) .  T h e s e  p r o g r a m s ,  w h i c h  

u t i l i z e  t h e  Map A n a l y s i s  P a c k a g e  ( T o m l i n ,  1 9 8 0 ) ,  h a v e  b e e n  t h e  

b a s i s  of p r o g r a m m i n g  d o n e  i n  t h e  p r e s e n t  s t u d y .  W h i l e  t h e  

r e s e a r c h  c i t e d  h a s  m o d e l l e d  a  s t a t i c  ROS s i t u a t i o n ,  t h e  a n a l y s i s  

i n v o l v e d  i n  a r r i v i n g  a t  f o r e s t  p l a n s  i s  d y n a m i c  i n  i n v o l v i n g  t h e  

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

u s e .  The p r e s e n t  s t u d y  h a s  a d d r e s s e d  t h i s  d y n a m i c  componen t  of 

R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g .  



Taken t o g e t h e r ,  t h e  a b o v e  d e f i c i e n c i e s  i n d i c a t e  t h a t  more  

i n t e r n a l  e v a l u a t i o n  i s  w a r r a n t e d ,  a n d  s u g g e s t  t h e  

c h a r a c t e r i s t i c s  t h a t  a n  e v a l u a t i o n  t o o l  m i g h t  i n c l u d e .  T h i s  

would  p r o v i d e  a  g r e a t e r  d e g r e e  of s y s t e m m a t i c  e v a l u a t i o n ,  

f e e d i n g  b a c k  t o  e a r l i e r  s t e p s  of t h e  p l a n n i n g  p r o c e s s .  W h i l e  t h e  

LMP p r o c e s s  i s  a  h i e r a r c h a l  s y s t e m  i n c o r p o r a t i n g  a  c e r t a i n  

d e g r e e  of i t e r a t i o n ,  t h e  p r o c e s s  c o u l d  b e n e f i t  f r o m  i n t e r n a l  

f e e d b a c k  w h i c h  g i v e s  p a r t i c u l a r  r e g a r d  t o  s p a t i a l  c o o r d i n a t i o n .  

A l s o ,  w h i l e  FORPLAN c a n  s e r v e  i m p o r t a n t  r o l e s  i n  l o n g - t e r m  

p l a n n i n g  f o r  t i m b e r ,  t h e  i n t e r m e d i a t e  t e r m  c o n s e q u e n c e s  t o  

r e c r e a t i o n  o p p o r t u n i t y  n e e d  t o  be  a s s e s s e d .  

CONCLUSIONS 

I n  t h i s  c h a p t e r ,  t h e  c a s e  h a s  b e e n  p r e s e n t e d  t h a t  i t  i s  t h e  

q u a l i t y  of  t h e  e x p e r i e n c e ,  a n d  t h e r e f o r e  t h e  r e c r e a t i o n  

o p p o r t u n i t y ,  r e l a t i v e  t o  demand ,  which  m u s t  be  m a i n t a i n e d  i n  

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

d e t e r m i n e s  l a n d - u s e  t r a d e o f f s  s h o u l d  i n c o r p o r a t - e  c a r t o g r a p h i c  

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

s e n s i t i v e  t o  s p a t i a l  f a c t o r s .  T r a d e o f f s  of d i s p e r s e d  r e c r e a t i o n  

o u t p u t s  s h o u l d  be  d i s c e r n e d  by o p p o r t u n i t y  c l a s s  t o  e n s u r e  t h a t  

a  d i v e r s i t y  of o p p o r t u n i t i e s  a r e  b e i n g  a p p r o p r i a t e l y  managed 

f o r .  

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

i n a d e q u a t e  r e g a r d  t o  t h e  p l a n n i n g  n e e d s  of  d i s p e r s e d  r e c r e a t i o n .  



Two p l a n n i n g  s t a g e s  a t  w h i c h  t h e  n a t u r e  of  r e c r e a t i o n  o u t p u t s  

mus t  be  g i v e n  c r i t i c a l  c o n s i d e r a t i o n  a r e  i n  f o r m u l a t i n g  a n d ,  

s u b s e q u e n t l y ,  e v a l u a t i n g  a l t e r n a t i v e s .  A l t h o u g h  FORPLAN a s s i s t s  

p l a n n e r s  i n  f o r m u l a t i n g  management a l t e r n a t i v e s ,  t h i s  l i n e a r  

programming m o d e l  i s  i n e p t  a t  c o n s i d e r i n g  s p a t i a l  c o o r d i n a t i o n  

i n  enough  d e t a i l  t o  a c c o u n t  f o r  i m p a c t s  upon d i s p e r s e d  

r e c r e a t i o n  o u t p u t s .  Manua l  map a n a l y s i s  t e c h n i q u e s  c u r r e n t l y  

employed  i n  R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g  a r e  c u m b e r s o m e , .  

p r o n e  t o  e r r o r s ,  a n d  may n o t  y i e l d  r e s u l t s  w h i c h  a re  

r e p r o d u c e a b l e .  

R e c r e a t i o n  p l a n n i n g  mus t  a c c o u n t  f o r  t h e  i n t a n g i b l e  n a t u r e  

of d i s p e r s e d  r e c r e a t i o n .  Whi le  commodity o u t p u t s  a r e  a m e n a b l e  t o  

q u a n t i t a t i v e  a n a l y s i s ,  noncommodity o u t p u t s  a r e  i n h e r e n t l y  

p r e s c r i p t i v e .  T h e r e t o r e ,  t h e r e  i s  t h e  n e e d  f o r  c a r e f u l  

e v a l u a t i o n ,  w i t h  a u x i l l a r y  p l a n n i n g  t o o l s  n o t  s o  h e a v i l y  s t e e p e d  

i n  q u a n t i t a t i v e  a n a l y s i s .  However ,  t h e  c o m p l e x i t y  of t h e  

p l a n n i n g  p r o b l e m  r e q u i r e s  a  s y s t e m a t i c  a n d  somewhat  q u a n t i t a t i v e  

a p p r o a c h .  

P l a n n i n g  r e q u i r e s  a  f i n e  b a l a n c e  b e t w e e n  o b j e c t i v e  

q u a n t i f i c a t i o n  a n d  j u d g e m e n t .  I n  p r o v i d i n g  t h e  f o r e s t  m a n a g e r  

w i t h  b e t t e r  i n f o r m a t i o n ,  p l a n n i n g  t o o l s  mus t  r e s p e c t  t h i s  

b a l a n c e  i n  m a t c h i n g  t h e  n e e d s  of d i f f e r e n t  u s e s .  Where 

q u a n t i t a t i v e  c r i t e r i a  a n d  p a r a m e t e r s  a r e  u s e d ,  p r o v i s i o n  s h o u l d  

b e  a l l o t t e d  f o r  i t e r a t i o n  b e t w e e n  s t a g e s  of t h e  p l a n n i n g  

p r o c e s s ,  a n d  f o r  s e n s i t i v i t y  t e s t s  of s u b j e c t i v e  a s p e c t s  s u c h  as 

c a r r y i n g  c a p a c i t y ,  a c c e s s i b i l i t y ,  a n d  t h e  q u a l i t y  o f  o p p o r t u n i t y  



provided, in general. It is the business of management to make 

judgements; it is the public's right that these tradeoffs be as 

explicit as possible. 

A method more systematic than manual map analysis is needed 

to account for the impacts of management alternatives upon 

dispersed recreation. Computer simulation modeling could be 

employed to address this shortcoming. Ln fact, computer modeling 

has been applied to dispersed recreation planning, although to 

static, and not dynamic, aspects. Whereas this chapter has - 
discussed the planning and management context In which such a 

model would fit, the next chapter discusses the conceptual 

framework for a dynamic simulation model. 



CHAPTER 111 

MODELING THE SUITABILITY OF DISPERSED RECREATION OPPORTUNITY 

The g o a l  of  f o r e s t  p l a n n i n g  i s  t o  a l l o c a t e  t h e  f o r e s t  

r e s o u r c e  among u s e s  s o  t h a t  s u p p l y  b e s t  m a t c h e s  t h e  c u r r e n t  a n d  

f u t u r e  demand f o r  t h o s e  u s e s .  T h u s ,  f o r e s t  m a n a g e r s  w i s h  t o  make 

a  c o m p a r i s o n  b e t w e e n  demand a n d  s u p p l y  f a c t o r s .  A c o m p a r i s o n  

b e t w e e n  demand and  s u p p l y  i n f o r m a t i o n  w h i c h  p r o v i d e s  i n f o r m a t i o n  

a b o u t  t h e  t r a d e o f f s  made i n  l a n d - u s e  d e c i s i o n s  i s  t e r m e d  a 

s u i t a b i l i t y  a n a l y s i s  by t h e  F o r e s t  S e r v i c e .  

F o r  d i s p e r s e d  r e c r e a t i o n  a s u i t a b i l i t y  a n a l y s i s  may a l s o  be  

u s e d  t o  d e t e r m i n e  w h e t h e r  r e c r e a t i o n  o u t p u t s  a r e  b e i n g  s u s t a i n e d  

r e l a t i v e  t o  demand,  i . e .  w h e t h e r  r e c r e a t i o n  q u a l i t y  i s  b e i n g  

m a i n t a i n e d  a t  h i g h  l e v e l s ,  b o t h  i n  t h e  c u r r e n t  management  

s i t u a t i o n  a n d  i n  f o r e s t  p l a n s .  The t r a d e o f f s  i n v o l v e d  i n  

R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g  a r e  i n  t e r m s  of  t h e  a v a i l a b i l i t y  

of o p p o r t u n i t y  i n  d i f f e r e n t  ROS c l a s s e s  a n d  t h e  number  o f  R V D ' s  

t h u s  s u p p l i e d .  By c o m p a r i n g  r e c r e a t i o n  p a r t i c i p a t i o n  (demand)  

a n d  r e c r e a t i o n  o p p o r t u n i t y  ( s u p p l y ) ,  a  d e t e r m i n a t i o n  i s  made a s  

t o  w h e t h e r  o r  n o t  t h e  r e c r e a t i o n  o p p o r t u n i t y  i s  a v a i l a b l e  i n  

s u f f i c i e n t  q u a n t i t y  t o  m e e t  demand. 

The number  o f  o v e r l a y s  r e q u i r e d  a s  b a s e  d a t a ,  a n d  t h e  

number of a l t e r n a t i v e  m i x e s  of  f o r e s t  o u t p u t s  t o  b e  f o r m u l a t e d  

a n d  t h e n  e v a l u a t e d ,  a f f o r d s  t h e  t y p e  of s i t u a t i o n  i n  w h i c h  

c o m p u t e r  m o d e l s  a r e  e x p e d i e n t  and  c o s t  e f f e c t i v e .  Computer  



m o d e l i n g  a l s o  o f f e r s  a  s y s t e m a t i c  a p p r o a c h  t o  e v a l u a t i o n .  Whi le  

c o m p u t e r  m o d e l i n g  i s  s o m e t i m e s  c o n s i d e r e d  t o  be  a b l a c k  box 

a p p r o a c h ,  t h e  manager  r e t a i n s  a n  i n t u i t i v e  u n d e r s t a n d i n g  of t h e  

a n a l y s i s  i f  a n a l y s i s  s t e p s  a r e  r e p r e s e n t e d  a s  c o m p u t e r  maps. 

Maps may b e  d i s p l a y e d  a t  a n y  p o i n t  i n  t h e  p r o c e d u r e  t o  i n f o r m  

t h e  m a n a g e r  o f  how a n  i m p a c t  was a c c o u n t e d  f o r .  

For  t h i s  s t u d y ,  a  mode l  h a s  b e e n  d e v e l o p e d  t h a t  d e t e r m i n e s  

a n d  c o m p a r e s  f u t u r e  r e c r e a t i o n  p a r t i c i p a t i o n  and  o p p o r t u n i t y  f o r  

e a c h  r e c r e a t i o n  o p p o r t u n i t y  c l a s s  f o r  a  s p e c i f i c  a r e a .  The 

R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  e v a l u a t e s  t h e  i m p a c t  of  

n o n r e c r e a t i o n a l  r e s o u r c e  u s e s  u p o n  d i s p e r s e d  r e c r e a t i o n  

o p p o r t u n i t y  by d e t e r m i n i n g  t h e  a v a i l a b i l i t y  o f  f u t u r e  r e c r e a t i o n  

o p p o r t u n i t y .  F u t u r e  r e c r e a t i o n  o p p o r t u n i t y  i s  s i m u l a t e d  a s  t h e  

c o n s e q u e n c e  of a  management a l t e r n a t i v e ,  w h i c h  i n  t u r n  i s  

m o d e l l e d  a s  a  s e q u e n c e  of  i m p a c t i n g  a c t i o n s  i n c o r p o r a t e d  i n  a 

s c e n a r i o .  I n  t h i s  s t u d y ,  two s c e n a r i o s  r e v e l a n t  t o  Skykomisn 

Ranger  D i s t r i c t  a r e  u s e d  t o  t e s t  t h e  mode l .  The r e s u l t i n g  

o u t p u t s  of  r e c r e a t i o n  o p p o r t u n i t y  a r e  c o m p a r e d  t o  t h e  

p a r t i c i p a t i o n  p r o j e c t e d  f o r  t h e  a r e a  i n  o r d e r  t o  d e t e r m i n e  t h e  

s u i t a b i l i t y  ( F i g u r e  2 ) .  W i n t e r  d i s p e r s e d  r e c r e a t i o n  i s  n o t  

i n c l u d e d  i n  t h e  s t u d y  a s  i t  i s  n o t  w e l l  s y s t e m a t i z e d  i n  U.S. 

F o r e s t  S e r v i c e  p l a n n i n g  a t  t h e  p r e s e n t  t i m e .  

I m p a c t s  on d i s p e r s e d  r e c r e a t i o n  o v e r  t i m e  a r e  s i m u l a t e d  

u s i n g  c o m p u t e r  c a r t o g r a p h i c  t e c h n i q u e s ,  w h i c h  p e r f o r m  a  map 

a n a l y s i s  o n  c o m p u t e r  r e p r e s e n t a t i o n s  of  t h e  f o r e s t  l a n d  b a s e .  

The i m p a c t s  of t i m b e r  h a r v e s t i n g  a n d  r o a d  c o n s t r u c t i o n ,  f o r  



FIGURE 2 

'FRAMEWORK OF NODEL 

F o r  Each A l t e r n a t i v e :  

t o  
d e t e r m i n e  

--------- > 
O p p o r t u n i t y  t h e  

e x a m p l e ,  o n  d i f f e r e n t  o p p o r t u n i t y  s e t t i n g s  would  l e a d  t o  a  

r e a d j u s t e d  s p a t i a l  d e l i n e a t i o n  of r e c r e a t i o n  o p p o r t u n i t y  i n  a  
- 

c o m p u t e r  f i l e .  

The f u n c t i o n s  of t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  may b e  

d e s c r i b e d  a t  t h r e e  l e v e l s :  (1)  t o  p e r f o r m  a s  a  p l a n n i n g  t o o l  i n  

d i s p e r s e d  r e c r e a t i o n  s u i t a b i l i t y  a n a l y s e s ;  ( 2 )  t o  p r o v i d e  

i n f o r m a t i o n  i n  e v a l u a t i n g  a n d  m o n i t o r i n g  s u s t a i n e d  r e c r e a t i o n  

o u t p u t s ;  a n d ,  i n  t h e  b r o a d e s t  t e r m s ,  ( 3 )  t o  a s s i s t  t h e  

- r e c r e a t i o n  manager  i n  m a i n t a i n i n g  r e c r e a t i o n  q u a l i t y .  

Such a mode l  would  complement  FORPLAN ( o r  o t h e r  l i n e a r  

p rogramming  t e c h n i q u e s )  w h i c h  l o o k s  f u r t h e r  i n t o  t h e  f u t u r e ,  b u t  

i s  i n e p t  a t  s p a t i a l  c o o r d i n a t i o n .  Where FORPLAN i s  u s e d  t o  a i d  

i n  t h e  f o r m u l a t i o n  of a l t e r n a t i v e s ,  t h e  model  would  g i v e  a n  

e s t i m a t i o n  of t h e  e f f e c t s  of  a l t e r n a t i v e s  upon  d i s p e r s e d  

r e c r e a t i o n  o p p o r t u n i t y .  T h i s  would  b e  of  a s s i s t a n c e  i n  

f o r m u l a t i n g  a  f i n a l  s e t  of  a l t e r n a t i v e s ,  a n d  i n  e s t i m a t i n g  t h e  

e f f e c t s  of  t h e s e  a l t e r n a t i v e s  upon d i s p e r s e d  r e c r e a t i o n .  A f t e r  

d i s p e r s e d  r e c r e a t i o n  t r a d e o f f s  a r e  more s p e c i f i c a l l y  d e t e r m i n e d ,  

m a n a g e r s  c o u l d  r e f o r m u l a t e  a l t e r n a t i v e s  i f  s o  d e s i r e d .  When a  
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wide r a n g e  o f  c o n s t r a i n t  c o m p l y i n g  a l t e r n a t i v e s  h a v e  b e e n  

f o r m u l a t e d ,  t h e  o u t p u t s  o f  s u c h  a  r e s o u r c e  s p e c i f i c  e v a l u a t i o n  

t o o l  would  a s s i s t  i n  c o m p a r i n g  t r a d e o f f s .  

The R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  p r o j e c t s  r e c r e a t i o n  

p a r t i c i p a t i o n  f o r  t h e  s t u d y  a r e a ,  s i m u l a t e s  t h e  r e c r e a t i o n  

o p p o r t u n i t y  a v a i l a b l e  a s  a  c o n s e q u e n c e  o f  e a c h  s c e n a r i o ,  a n d  

compares  t h e s e  r e s u l t s  by  d e t e r m i n i n g  t h e  c a p a c i t y  of  t h e  

r e c r e a t i o n  o p p o r t u n i t y .  T h i s  c h a p t e r  d i s c u s s e s  t h e  f a c t o r s  t h a t  

n e e d  t o  b e  c o n s i d e r e d  i n  e a c h  of  t h e s e  t h r e e  a s p e c t s  o f  a  

s u i t a b i l i t y  a n a l y s i s .  

PROJECTING RECREATION PARTICIPATION 

Any p a r t i c i p a t i o n  p r o j e c t i o n  i s  c o n s t r a i n e d  by t h e  n a t u r e  

of t h e  d a t a  a v a i l a b l e ,  t h e  f o r m  i n  w h i c h  t h e  p r o j e c t e d  d a t a  i s  

d e s i r e d ,  t h e  t i m e  h o r i z o n  of  t h e  p r o j e c t i o n ,  a n d  t h e  u s e  t o  

which t h e  p r o j e c t i o n  i s  t o  b e  p u t .  P a r t i c i p a t i o n  d a t a  f o r  t h e  

s t u d y  a r e a  a r e  t a b u l a t e d  by a c t i v i t y - t y p e s ,  w h i l e  t h e  e n d  r e s u l t  

of t h e  p r o j e c t i o n  i s  p a r t i c i p a t i o n  by o p p o r t u n i - t y  c l a s s .  I n  t h i s  

s t u d y ,  r e c r e a t i o n  o p p o r t u n i t y  i s  s i m u l a t e d  t o  a  15  y e a r  t i m e  

h o r i z o n .  T h u s ,  t h e  p a r t i c i p a t i o n  p r o j e c t i o n  i s  a  m i d - r a n g e  

p r o j e c t i o n  i n  b e i n g  g r e a t e r  t h a n  5 t o  10  y e a r s  ( s h o r t - r a n g e )  a n d  

l e s s  t h a n  25 y e a r s  ( l o n g - t e r m ) .  

The method  of p r o j e c t i o n  s e l e c t e d  mus t  h a v e  wide  

a p p ' l i c a b i l i t y  t o  be  of  g e n e r a l  u s e  i n  d i s p e r s e d  r e c r e a t i o n  

p l a n n i n g ,  a n d  t h e r e f o r e  s h o u l d  be  s i m p l e  e n o u g h  s o  t h a t  f o r e s t  



m a n a g e r s  may r e t a i n  i n t u i t i v e  c o n f i d e n c e  i n  t h e  r e s u l t s ,  w i t h o u t  

i n c o r p o r a t i n g  s o  much j u d g e m e n t  t h a t  p e r s o n a l  b i a s e s  h a v e  

o v e r w h e l m i n g  e f f e c t s .  A l s o ,  t h e  p r o j e c t i o n  s h o u l d  h i g h l i g h t  

d i f f e r e n c e s  among o p p o r t u n i t y  c l a s s e s ,  s i n c e  i n f o r m a t i o n  i s  

n e e d e d  u p o n  w h i c h  t o  b a s e  t r a d e o f f s  among o p p o r t u n i t y  c l a s s e s .  

F i n a l l y ,  p a r t i c i p a t i o n  i s  t a k e n  a s  n e i t h e r  c o n s t r a i n e d  n o r  

e n h a n c e d  by s u p p l y  f a c t o r s .  A l t h o u g h  p a r t i c i p a t i o n  l e v e l s  i n  

p a r t  r e f l e c t  t h e  o p p o r t u n i t y  a v a i l a b l e ,  t h e  i n f l u e n c e  of  f u t u r e  

a v a i l a b i l i t y  of r e c r e a t i o n  o p p o r t u n i t y  i s  m i n i m i z e d  i n  t h e  s t u d y  

p r o j e c t i o n .  T h i s  i s  d o n e  s o  t h a t  p r o j e c t e d  p a r t i c i p a t i o n  may be  

u s e d  a s  a  s t a n d a r d  a g a i n s t  w h i c h  t o  m e a s u r e  t h e  i m p a c t  o f  

p l a n n e d  c h a n g e s  i n  t h e  a r e a ' s  r e c r e a t i o n  o p p o r t u n i t y .  

F u r t h e r m o r e ,  t h e  i n f l u e n c e  of c h a n g e s  t o  r e c r e a t i o n  o p p o r t u n i t y  

i n  a r e a s  b e y o n d  t h e  m a n a g e r ' s  j u r i s d i c t i o n ,  i . e .  i n t e r v e n i n g  

o p p o r t u n i t i e s ,  i s  c o n s i d e r e d  t o o  c o m p l e x  t o  model  d u e  t o  

p r o b l e m s  o f  c o o r d i n a t i o n ,  a n d  i s ,  t h e r e f o r e ,  l e f t  f o r  t h e  

manager  t o  w e i g h  i n t o  h i s  d e c i s i o n s .  T h e r e f o r e ,  a  c o m p l e x  

m o d e l i n g  o f  r e c r e a t i o n i s t  b e h a v i o r  i s  u n n e c e s s a r y .  C a u t i o n  m u s t  

b e  v o i c e d  t h a t  a p p r o a c h e s  t o  f o r e c a s t i n g  r e c r e a t i o n  demand a r e  

no  more a c c u r a t e  t h a n  t h e  d a t a  t h a t  g o e s  i n t o  them.  H e r e  a g a i n ,  

a  s i m p l e r  a p p r o a c h  p r o b a b l y  f a i r s  b e t t e r .  



E x t e n s i o n  o f  c a u s a l  f a c t o r s  . - 

Many a p p r o a c h e s  c a n  b e  t a k e n  t o  p r o j e c t i n g ,  f o r e c a s t i n g ,  o r  

e s t i m a t i n g  f u t u r e  f o r e s t  r e c r e a t i o n  p a r t i c i p a t i o n .  M o e l l e r  a n d  

E c h e l b e r g e r  ( 1 9 7 4 )  d i s c u s s  s e v e r a l  m e t h o d s  r e p r e s e n t i n g  a  r a n g e  

of c o m p l e x i t y  a n d  d i v e r s i t y  of p u r p o s e  : 

e x t e n s i o n  o f  p a s t  p a r t i c i p a t i o n  t r e n d s ;  

i n f o r m e d  j u d g e m e n t ;  

e x t e n s i o n  bf t r e n d s  i n  b a s i c  c a u s a l  f a c t o r s ;  

r e g r e s s i o n  on  d e m o g r a p h i c  and  s o c i o e c o n o m i c  

c h a r a c t e r i s t i c s  of u s e r s ,  a n d / o r  r e c r e a t i o n  

s u b s t i t u t e s  a v a i l a b l e  ( s u p p l y  f a c t o r ) ;  

r e s o u r c e  c a p a c i t y  mode l s  f o r  a  s p e c i f i c  r e s o u r c e ;  

m o d e l s  b a s e d  on s u p p l y  f e a t u r e s  of  a s p e c i f i c  

r e s o u r c e  ; 

g r a v i t y  m o d e l s ;  

s y s t e m s  m o d e l s .  

a p p r o a c h e s  o f f e r  v a r i o u s  a d v a n t a g e s  a n d  d i s a d v a n t a g e s  

f o r  t h e  p u r p o s e  a t  h a n d .  A s  h a s  been  s t a t e d  a b o v e ,  a n  a p p r o a c h  

t o  p a r t i c i p a t i o n  p r o j e c t i o n  i s  d e s i r e d  which  d o e s  n o t  c o n s i d e r  

s u p p l y  f a c t o r s .  N e x t ,  r e s o u r c e  c a p a c i t y  m o d e l s  a s s u m e  i n f i n i t e  

demand, a n d  w o u l d  n o t  a s s i s t  t h e  manager  i n  m a k i n g  t r a d e o f f  s 

among r e c r e a t i o n  t y p e s  t h a t  a  s u i t a b i l i t y  a n a l y s i s  m u s t  s e r v e  t o  

do .  

The t h i r d  a p p r o a c h ,  e x t e n s i o n  of  t r e n d s  i n  b a s i c  c a u s a l  

f a c t o r s ,  w h i l e  a c c o u n t i n g  f o r  f a c t o r s  n o t  a c c o u n t e d  f o r  i n  

6 3  



e x t e n s i o n s  of  p a s t  p a r t i c i p a t i o n  t r e n d s ,  o f f e r s  s i m p l i c i t y  a s  

compared t o  r e g r e s s i o n s ,  g r a v i t y  m o d e l s ,  a n d  t h e  e v e n  more  

s o p h i s t i c a t e d  s y s t e m s  m o d e l s .  S u f f i c i e n t  d a t a  i s  g e n e r a l l y  

a v a i l a b l e  f o r  p r o j e c t i n g  b a s i c  c a u s a l  f a c t o r s  t h r o u g h  a n  

i n t e r m e d i a t e  t i m e  r a n g e  w i t h o u t  t h e  n e e d  t o  c o n d u c t  a d d i t i o n a l  

s u r v e y s .  F u r t h e r m o r e ,  some i n f o r m e d  j u d g e m e n t  a s  t o  r e a s o n a b l e  

s a t u r a t i o n  l i m i t s  may r e a d i l y  be  i n c o r p o r a t e d  s o  t h a t  r i d i c u l o u s  

r e s u l t s  a r e  a v o i d e d ,  s u c h  a s  e v e r y  U.S. c i t i z e n g b o a t i n g  on 

r e s e r v o i r s  t h o u s a n d s  of  t i m e s  e a c h  y e a r  ( a n  e x a m p l e  i n  Clawson 

a n d  K n e t s c h ,  1 9 6 6 ) .  A l s o ,  c a u s a l  f a c t o r s  may b e  c h o s e n  t o  

d i s c e r n  a n y  d i s p r o p o r t i o n a t e  i n c r e a s e  i n  p a r t i c i p a t i o n  among 

o p p o r t u n i t y  c l a s s e s .  

For  t h e s e  r e a o n s ,  t h e  method of e x t e n s i o n  o f  t r e n d s  i n  

b a s i c  c a u s a l  f a c t o r s  was c h o s e n ,  w i t h  a j u d i c i o u s  e l e m e n t  o f  

i n f o r m e d  j u d g e m e n t  a d d e d .  The u n d e r l y i n g  a s s u m p t i o n  of  e x t e n d i n g  

p a s t  t r e n d s  i s  t h a t  r e l a t i o n s h i p s  among c a u s a l  f a c t o r s  w i l l  

r e m a i n  t h e  same.  T h i s  i s  t e m p e r e d  w i t h  i n f o r m e d  j u d g e m e n t  a s  t o  

t h e  most  l i k e l y  ways i n  which  t h e  r e l a t i o n s h i p s ' w i l l  c h a n g e .  

C a u s a l  f a c t o r s  c o n s i d e r e d .  

The r e l e v a n t  f a c t o r s  e x p e c t e d  t o  accompany  g r o w t h  i n  

r e c r e a t i o n  p a r t i c i p a t i o n  mus t  be  d e t e r m i n e d  i n  o r d e r  t o  employ 

t h e  method of  e x t e n d i n g  t r e n d  f a c t o r s .  Two a s p e c t s  of  r e c r e a t i o n  

p a r t i c i p a t i o n  g r o w t h  a r e  l o o k e d  f o r  i n  p r o j e c t i n g  p a r t i c i p a t i o n :  

( 1 )  g r o w t h  i n  t h e  o v e r a l l  p a r t i c i p a t i o n  of  a l l  d i s p e r s e d  



r e c r e a t i o n  a c t i v i t i e s ;  and ( 2 )  t h e  g r o w t h  i n  p a r t i c i p a t i o n  of 

some a c t i v i t i e s  r e l a t i v e  t o  o t h e r s .  The r e l a t i v e  s i g n i f i c a n c e  o f  

d i f f e r e n t  f a c t o r s  i s  n o t  a t  a l l  c l e a r .  T h e r e  may be  a  h i g h  

d e g r e e  of c o r r e l a t i o n  among wha t  a p p e a r  t o  b e  demand g e n e r a t i n g  

f a c t o r s .  F u r t h e r m o r e ,  t h e  d e g r e e  of f u t u r e  g r o w t h  o f  some 

f a c t o r s  may b e  h i g h l y  u n c e r t a i n .  T h e r e f o r e ,  t h e  b e s t  c o u r s e  i s  

p r o b a b l y  t o  c o n s i d e r  o n l y  a  f e w  c a u s a l  f a c t o r s  w h i c h ,  n o t  o n l y  

c a n  b e  e x p e c t e d  t o  show c h a n g e ,  b u t  f o r  w h i c h  t h e  d a t a  may b e  

r e a d i l y  p r o j e c t e d  a n d  w h i c h  w i l l  g i v e  a  b r o a d  a c c o u n t i n g  o f  a l l  

f a c t o r s .  

A f e w  f a c t o r s  i n  p a r t i c u l a r  h a v e  b e e n  t r a d i t i o n a l l y  

i n c o r p o r a t e d  i n  r e c r e a t i o n  p a r t i c i p a t i o n  p r o j e c t i o n s .  P o p u l a t i o n  

g r o w t h  i s  o n e  of s e v e r a l  f a c t o r s  t r a d i t i o n a l l y  c o n s i d e r e d ,  

o t h e r s  b e i n g  d i s p o s e a b l e  i n c o m e ,  l e i s u r e  t i m e ,  e d u c a t i o n ,  a n d  

m o b i l i t y .  

The a n t i c i p a t e d  p o p u l a t i o n  g r o w t h  i s  e x p e c t e d  t o  b e  a  m a j o r  

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

n a t i o n a l l y .  The m a g n i t u d e  of p o p u l a t i o n  g r o w t h  w i l l  v a r y  f r o m  

r e g i o n  t o  r e g i o n ,  w i t h  some a r e a s  e x p e r i e n c i n g  n e g a t i v e  g r o w t h .  

T h u s ,  more l o c a l i z e d  p o p u l a t i o n  f o r e c a s t s  would  b e  p r e f e r r e d  t o  

b r o a d e r  r e g i o n a l  o r  n a t i o n a l  f o r e c a s t s .  

R i s i n g  p e r s o n a l  i n c o m e s  h a v e  t r a d i t i o n a l l y  b e e n  a  

s i g n i f i c a n t  f a c t o r  a t t r i b u t i n g  t o  i n c r e a s e d  r e c r e a t i o n  

p a r t i c i p a t i o n .  W h i l e  t h i s  t r e n d  may be  l e s s  i f  h i g h  i n f l a t i o n  

c o n t i n u e s ,  a t  l e a s t  o n e  s o u r c e  n o t e s  t h a t  a n y  l e v e l i n g  of 

p e r s o n a l  i n c o m e  w i l l  b e  c o u n t e r e d  by g r o w t h  i n  d u a l  income 



h o u s e h o l d s  ( M a q u i r e  a n d  Y o u n g e r ,  1 9 8 0 ) .  However ,  a  s t u d y  by 

Mealey  ( 1 9 8 1 a )  i n  t h e  P a c i f i c  N o r t h w e s t  r e g i o n  f o u n d  n o  

d i s t i n c t i o n  i n  a c t i v i t y  p a r t i c i p a t i o n  r a t e s  o n  t h e  b a s i s  of 

income e x c e p t  f o r  a l p i n e  s k i i n g .  T h e r e f o r e ,  i n  a d d i t i o n  t o  n o t  

p r e s e n t i n g  a  c l e a r  c a u s a l  r e l a t i o n s h i p  t o  f u t u r e  r e c r e a t i o n  

p a r t i c i p a t i o n ,  income l e v e l s  w i l l  p r o b a b l y  n o t  b e  a  s i g n i f i c a n t  

f a c t o r  i n  d i s c e r n i n g  f u t u r e  p a r t i c i p a t i o n  g r o w t h  among 

a c t i v i t i e s .  I n c r e a s e s  i n  l e i s u r e  t i m e  a n d  e d u c a t i o n a l  l e v e l s  

h a v e  p r o b a b l y  r e a c h e d  s a t u r a t i o n  l e v e l s  f o r  t h e  i n t e r m e d i a t e  

r a n g e  ( M e a l e y ,  1 9 8 1 b ) ,  a n d  a r e  n o t  u s e d  a s  c a u s a l  f a c t o r s .  

F i n a l l y ,  t h e  s t e a d i l y  i n c r e a s i n g  m o b i l i t y  of r e c r e a t i o n i s t s  o v e r  

t h e  l a s t  f e w  d e c a d e s  i s  u n c e r t a i n  t o  c o n t i n u e  d u e  t o  t h e  c l o u d y  

f u t u r e  e n e r g y  p i c t u r e .  Of t h e  c a u s a l  f a c t o r s  on  w h i c h  

p r o j e c t i o n s  a r e  t r a d i t i o n a l l y  b a s e d ,  n o n e  p r e s e n t  r e l i a b l e  

f u t u r e  t r e n d s  f o r  t h e  p u r p o s e  a t  h a n d  e x c e p t  p o p u l a t i o n  g r o w t h .  

F u r t h e r m o r e ,  p o p u l a t i o n  f o r e c a s t s  p r e p a r e d  f o r  a  m u l t i t u d e  of  

a p p l i c a t i o n s  a r e  a v a i l a b l e  f o r  mos t  g e o g r a p h i c  r e g i o n s .  

T h e r e  h a s  b e e n  a  w e a k e n i n g  i n  t h e  s i g n i f i c a n c e  o f  t h e s e  

t r a d i t i o n a l  f a c t o r s  a n d  a  new r o l e  t a k e n  on by c o n t e m p o r a r y  

f a c t o r s .  T h e s e  i n c l u d e  f a m i l y  s t r u c t u r e ,  u r b a n  s t r e s s ,  t h e  s e x  

of p a r t i c i p a n t s ,  a g e ,  a n d  e n e r g y  c o s t s .  A s  f a m i l y  s t r u c t u r e  

c h a n g e s  t o w a r d s  s i n g l e  g e n e r a t i o n  f a m i l i e s ,  f e w e r  c h i l d r e n ,  a n d  

i n d i v i d u a l - a d u l t  h o u s e h o l d s ,  t h e r e  w i l l  b e  l e s s  r e s t r i c t i o n s  on 

t i m e .  R e c r e a t i o n  m i g h t  t h e n  t a k e  on  a  s t a b i l i z i n g  r o l e  t h a t  

f a m i l y  s t r u c t u r e  a n d  communi ty  t i e s  o n c e  f u l f i l l e d .  R i s i n g  u r b a n  

s t r e s s  l e v e l s  m i g h t  r e s u l t  i n  more p e o p l e  s e e k i n g  p s y c h i c  



r e f u r b i s h i n g  i n  o u t d o o r  s e t t i n g s .  I n  a d d i t i o n ,  women h a v e  b e e n  

t a k i n g  o n  new r o l e s  a s  r e c r e a t i o n i s t s .  U n f o r t u n a t e l y ,  t h e  e f f e c t  

t h e s e  f a c t o r s  w i l l  h a v e  on r e c r e a t i o n  p a r t i c i p a t i o n  i s  n o t  a t  

a l l  c l e a r .  W i t h o u t  more r e s e a r c h  as t o  t h e  i m p a c t s  on r e c r e a t i o n  

p a r t i c i p a t i o n ,  i n c l u s i o n  of t h e s e  f a c t o r s  i n  t h e  p r o j e c t i o n  i s  

n o t  w a r r a n t e d .  

The a g e - c l a s s  s t r u c t u r e  of  o u r  s o c i e t y  on t h e  o t h e r  h a n d ,  

i s  l a r g e l y  b u i l t  i n  o v e r  t h e  n e x t  g e n e r a t i o n  a n d  w i l l  c o n t i n u e  

u n f o l d i n g  i n  p r e d i c t a b l e  ways  a s  t h e  b a b y  boom g e n e r a t i o n  a g e s .  

T h i s  d i s p r o p o r t i o n a t e l y  l a r g e  g r o u p ,  b o r n  i n  t h e  d e c a d e  

f o l l o w i n g  World  War 11, i s  now a t  a  p r i m e  a g e  f o r  o u t d o o r  

r e c r e a t i o n .  F o r  e x a m p l e ,  t h e  a v e r a g e  a g e  of  b a c k p a c k e r s  i s  3 3  

(Van D o r e n ,  1 9 8 0 ) .  Over t h e  t w e n t y  y e a r s  t o  t h e  y e a r  2 0 0 0 ,  t h e  

a v e r a g e  a g e  of  p e o p l e  i n  t h e  U.S. w i l l  i n c r e a s e  f r o m  a r o u n d  30  

y e a r s  t o  a r o u n d  35 y e a r s  (USDI, 1 9 8 0 ) .  F u r t h e r m o r e ,  a l t h o u g h  

c h a n g i n g  a g e  r o l e s  a r e  e x t e n d i n g  t h e  l i f e  c y c l e  of  p a r t i c i p a t i o n  

i n  a c t i v i t i e s ,  t h e  s h i f t  t o  o l d e r  a g e  i s  g e n e r a l l y  a c c o m p a n i e d  

by p a r t i c i p a t i o n  s h i f t s  away f r o m  a c t i v e - e x p r e s s i v e  a n d  t o w a r d s  

more a p p r e c i a t i v e - s y m b o l i c  a c t i v i t i e s  ( M a r c i n  a n d  Lime,  1 9 7 4 ) .  

Where t h e r e  w i l l  be  a  s i g n i f i c a n t  d e g r e e  of  a g e  s t r u c t u r e  

s h i f t i n g  i n  a p o p u l a t i o n ,  a g e  i s  e x p e c t e d  t o  b e  a n  i m p o r t a n t  

t a c t o r  i n  s t r u c t u r i n g  o v e r a l l  p a r t i c i p a t i o n  g r o w t h ,  a s  w e l l  a s  

r e l a t i v e  g r o w t h  among a c t i v i t i e s .  A s  s t a t e d  i n  t h e  W a s h i n g t o n  

S t a t e  SCORP r e p o r t  ( S t a t e  of  W a s h i n g t o n ,  1 9 7 9 ) ,  " i t  was 

d e t e r m i n e d  t h a t  a g e  h a s  a  s t r o n g  i n f l u e n c e  on  t h e  e x t e n t  of 

p a r t i c i p a t i o n  i n  v a r i o u s  a c t i v i t i e s . "  



The e f f e c t  of  r i s i n g  e n e r g y  c o s t s  on r e c r e a t i o n i s t  m o b i l i t y  

may be  i m p o r t a n t  i n  v a r y i n g  a c t i v i t y  ' p a r t i c i p a t i o n .  M o t o r i s t  

f u e l  c o s t s  i n c r e a s e d  6 7 . 9 %  i n  t h e  U.S. i n  1 9 7 9  a l o n e  (Van D o r e n ,  

1 9 8 0 ) .  F u e l  c o s t s  f o r  a  r e c r e a t i o n  t r i p  a r e  e s p e c i a l l y  

s i g n i f i c a n t  f o r  r e s o u r c e - b a s e d  r e c r e a t i o n  w h i c h  i s  i n  g e n e r a l  

d i s t a n t  f r o m  t h e  p o p u l a t i o n  c e n t e r s  w h e r e  mos t  r e c r e a t i o n i s t s  

r e s i d e .  W h i l e  F u l c h e r  ( 1 9 7 7 )  h a s  f o u n d  o u t d o o r  r e c r e a t i o n  t o  b e  

h i g h l y  p r i c e  i n e l a s t i c ,  M e a l e y  a n d  K r u h a r ' s  ( 1 9 8 1 )  more  r e c e n t  

s t u d y  f o r  two c o u n t i e s  of w e s t e r n  W a s h i n g t o n  S t a t e  ( w h i c h  

i n c l u d e  t h e  a r e a  of t h i s  s t u d y )  c o n c l u d e s  t h a t  t h e  e f f e c t s  w i l l  

be s i g n i f i c a n t  . 
Whi le  o v e r a l l  p a r t i c i p a t i o n  would  l i k e l y  d e c r e a s e  w i t h  

i n c r e a s i n g  t r a v e l  c o s t s ,  c e t e r i s  p a r a b i s ,  t h e  e f f e c t  l o c a l l y  

c o u l d  be  a n  i n c r e a s e  i n  p a r t i c i p a t i o n .  The more  removed a n  a r e a  

i s  f rom p o p u l a t i o n  c e n t e r s ,  t h e  more p a r t i c i p a t i o n  m i g h t  

d e c r e a s e .  W h i l e  t h i s  i s  somewhat  d e p e n d e n t  on t h e  mode of 

t r a v e l ,  i t  i s  e s p e c i a l l y  t h e  c a s e  f o r  a r e a s  w h e r e  t h e  u s e r - g r o u p  

t r a v e l s  t o  a n d  f r o  by a u t o m o b i l e .  Thus  a r e a s  i n t e r m e d i a t e  

b e t w e e n  c i t y  a n d  t h e  more r e m o t e  a r e a s  c o u l d  e x p e r i e n c e  

i n c r e a s e s  as  r e c r e a t i o n i s t s  who p r e v i o u s l y  t r a v e l l e d  h u n d r e d s  of 

m i l e s  s h o r t e n  t h e i r  t r i p .  

The i m p a c t  of  s u c h  d e s t i n a t i o n  s u b s t i t u t i o n  i s  t a k e n  t o  

v a r y  among a c t i v i t y  t y p e s .  Two f a c t o r s  a r e  c o m b i n e d  t o  a r r i v e  a t  

t h e  r e l a t i v e  i m p a c t  of d e s t i n a t i o n  s u b s t i t u t i o n  among v a r i o u s  

a c t i v i t i e s :  ( 1 )  a  l o c a l  e f f e c t  b a s e d  on  p r e s e n t  d e s t i n a t i o n s  a n d  

o r i g i n s  of r e c r e a t i o n i s t s ,  a n d  ( 2 )  t h e  component  t h a t  t r a v e l  



c o s t  i s  o f  t h e  t o t a l  c o s t  i n c u r r e d  i n  p a r t i c i p a t i o n .  T h i s  

a p p r o a c h  was t a k e n  i n  c o n s u l t a t i o n  w i t h  R o b e r t  Mea ley  ( 1 9 8 1 b ) ,  

K e c r e a t i o n  P r o g r a m  D a t a  M a n a g e r ,  P a c i f i c  N o r t h w e s t  R i v e r  B a s i n  

Commission.  

An a r e a  w h i c h  c u r r e n t l y  r e c e i v e s  more p a r t i c i p a n t s  i n  a n  

a c t i v i t y  t h a n  i t  g e n e r a t e s  ( n e t  e x p o r t e r ) ,  may e x p e c t  

p a r t i c i p a t i o n  i n  t h a t  a c t i v i t y  t o  d e c l i n e  a s  r e c r e a t i o n i s t s  

t r a v e l  l e s s .  On t h e  o t h e r  h a n d ,  i f  t h e  a r e a  i s  a  n e t  i m p o r t e r  

f o r  a  p a r t i c u l a r  a c t i v i t y  a n d  g e n e r a t e s  more p a r t i c i p a n t s  t h a n  

i t  r e c e i v e s ,  t h e n  i n c r e a s e s  i n  a c t i v i t y  p a r t i c i p a t i o n  m i g h t  b e  

e x p e c t e d  as  f u t u r e  r e c r e a t i o n i s t s  s t a y  c l o s e r  t o  home. 

R e c r e a t i o n i s t s  a r e  t h u s  e x p e c t e d  t o  make d e s t i n a t i o n  

s u b s t i t u t i o n s  a n d  t h e  e f f e c t  may be a  g a i n  o r  l o s s  i n  a c t i v i t y  

p a r t i c i p a t i o n  d e p e n d i n g  on  w h e t h e r  t h e  a r e a  i s  c u r r e n t l y  a  n e t  

e x p o r t e r  o r  i m p o r t e r  o f  p a r t i c i p a n t s  i n  t h a t  a c t i v i t y .  

The o t h e r  a s p e c t  t o  c o n s i d e r  i s  t h e  componen t  t h a t  t r a v e l  

c o s t s  a r e  o f  t o t a l  c o s t s .  F o r  a n  a c t i v i t y  f o r  w h i c h  t r a v e l  c o s t s  

a r e  s m a l l  r e l a t i v e  t o  o t h e r  c o s t s ,  s u c h  a s  e q u i p m e n t ,  i n c r e a s i n g  

t r a v e l  c o s t s  w i l l  h a v e  l e s s  e f f e c t  on  p a r t i c p a t i o n  t h a n  i f  

t r a v e l  c o s t s  c o m p r i s e d  m o s t  of t h e  t o t a l  c o s t  t o  t h e  

p a r t i c i p a n t .  By c o n s i d e r i n g  b o t h  t h e  l o c a l  e f f e c t  a n d  c o m p o n e n t  

c o s t s ,  t h e  manager  h a s  some i n d i c a t i o n  of t h e  e f f e c t  of 

d e s t i n a t i o n  s u b s t i t u t i o n s  on f u t u r e  a c t i v i t y  p a r t i c i p a t i o n .  

C e r t a i n  a c t i v i t i e s  e n j o y  a n  a n o m a l o u s  r i s e  i n  p o p u l a r i t y  

f o r  a  t i m e ,  w h i c h  s e r v e s  t o  t e a c h  t h e  n e c e s s a r y  r e c r e a t i o n a l  

s k i l l s ,  e s t a b l i s h  h a b i t s  of a c t i v i t y  c h o i c e s ,  a n d  p r o v i d e  a  



w i d e s p r e a d  a v a i l a b i l i t y  of good e q u i p m e n t .  A t  a  f u t u r e  d a t e ,  

o t h e r  a c t i v i t i e s  a r e  t h e  r i s i n g  s t a r s  o f  p o p u l a r  r e c r e a t i o n a l  

p a s t  t i m e s .  Such  s h i f t s  i n  a c t i v i t y  p r e f e r e n c e s  a r e  r e f l e c t e d  i n  

e q u i p m e n t  s a l e s ,  i n s t r u c t i o n a l  c l a s s e s ,  a n d  p a r t i c i p a t i o n  

s u r v e y s .  A s  a  r e s u l t ,  t h e  r e l a t i v e  g r o w t h  i n  a c t i v i t y  

p a r t i c i p a t i o n  i s  e f f e c t e d .  Such  a c t i v i t y  p r e f e r e n c e  s h i f t s  a r e  

a l s o  c o n s i d e r e d  a s  a  c a u s a l  f a c t o r .  

I n c o r p o r a t i n g  t h e  c a u s a l  f a c t o r s .  

A r e a s o n a b l e  a p p r o a c h  t o  c o m b i n i n g  a l l  t h e  b a s i c  c a u s a l  

f a c t o r s  of s i g n i f i c a n c e ,  i . e .  p o p u l a t i o n ,  a g e ,  d e s t i t u t i o n  

s u b s t i t u t i o n ,  a n d  a c t i v i t y  p r e f e r e n c e  s h i f t s ,  i s  t o  employ  two 

s t a g e s .  P o p u l a t i o n  by a g e  c l a s s  c a n  b e  p r o j e c t e d  w i t h  r e l a t i v e  

r e l i a b i l i t y .  I n  f a c t ,  i t  i s  assumed  t h a t  a s  a  b a s e  p r o j e c t i o n  

f o r  a n  a c t i v i t y ,  c h a n g e  i n  p a r t i c i p a t i o n  by p a r t i c i p a n t  a g e  

c l a s s  i s  p r o p o r t i o n a l  t o  c h a n g e  i n  p o p u l a t i o n  ( b y  a g e  c l a s s ) .  

Then i n  a  s e c o n d  s t a g e ,  f a c t o r s  whose m a g n i t u d e  c a n n o t  

i n d i v i d u a l l y  b e  d e t e r m i n e d  a s  d e f i n a t e l y  a r e  c o n s i d e r e d  a s  

v a r y i n g  t h e  b a s e  p r o j e c t i o n .  

I n  t h e  f i r s t  s t a g e ,  t h e  c u r r e n t  p a r t i c i p a t i o n  f o r  t h e  s t u d y  

a r e a  i s  d i s a g g r e g a t e d  by a g e  c l a s s  f o r  e a c h  a c t i v i t y .  T h e s e  b a s e  

y e a r  p a r t i c i p a t i o n s  a r e  p r o j e c t e d  y e a r - b y - y e a r  a s  i n c r e a s i n g  i n  

l i n e a r  p r o p o r t i o n s  t o  i n c r e a s e s  i n  p o p u l a t i o n  by a g e  c l a s s .  ~ h u s  

f o r  t h i s  s t u d y ,  p a r t i c i p a t i o n  f o r  e a c h  o f  t h e  f i v e  a g e  c l a s s e s  

of  2 0  i n d i v i d u a l  a c t i v i t i e s  i s  p r o j e c t e d  f o r  e a c h  of  15 y e a r s .  



The f o r e c a s t s  of  p o p u l a t i o n  u s e d  a r e  t h o s e  f o r  t h e  m a r k e t  a r e a  

of t h e  s t u d y  a r e a ,  i . e .  t h e  a r e a  f r o m  w h i c h  t h e  b u l k  o f  

r e c r e a t i o n i s t s  o r i g i n a t e  whose  d e s t i n a t i o n  i s  S k y k o m i s h  R a n g e r  

D i s t r i c t .  

I n  t h e  s e c o n d  s t a g e ,  t h e  two f a c t o r s  of d e s t i n a t i o n  

s u b s t i t u t i o n  a n d  a c t i v i t y - p r e f e r e n c e  s h i f t s  a r e  c o m b i n e d  as a 

n e t  e f f e c t  f o r  e a c h  a c t i v i t y .  When t h e s e  f a c t o r s  a r e  c o m b i n e d ,  

e a c h  a c t i v i t y  may b e  c l a s s i f i e d  a s  t o  s t a b l e ,  m o d e r a t e ,  o r  f a s t  

p e r  c a p i t a  g r o w t h  e x p e c t e d  ( n o  n e g a t i v e  p e r  c a p i t a  g r o w t h  r a t e s  

w e r e  n e e d e d  i n  t h i s  s t u d y ) .  M a g n i t u d e s  a r e  t h e n  a s s i g n e d  t o  e a c h  

of  t h e s e  r e l a t i v e  g r o w t h  c l a s s e s  b a s e d  on t h e  i n f o r m e d  judgement  

of r e c r e a t i o n  e x p e r t s .  A s i m i l a r  t e c h n i q u e  was u s e d  i n  t h e  

l a t e s t  W a s h i n g t o n  S t a t e  SCORP r e p o r t  ( S t a t e  of  W a s h i n g t o n ,  

1 9 7 9 ) .  I n  a  D e l p h i  s e s s i o n  i n  1 9 7 4 ,  m a g n i t u d e s  of  p e r  c a p i t a  

g r o w t h  i n  r e c r e a t i o n  p a r t i c i p a t i o n  f r o m  1975  t o  2000  w e r e  

a s s i g n e d  a s :  70% ( f a s t ) ,  3 7 %  ( m o d e r a t e ) ,  a n d  0% ( s t a b l e ) .  

G e o m e t r i c  p r o p o r t i o n s  of t h e s e  p e r c e n t a g e s  w e r e  a d o p t e d  f o r  t h i s  

s t u d y  g i v i n g  c l a s s e s  o f  g r o w t h  o v e r  15  y e a r s  a s :  3 7 . 5 % ,  1 7 2 ,  a n d  

P r o j e c t e d  p a r t i c i p a t i o n  f o r  a n  a c t i v i t y  i s  t h e n  t h e  p r o d u c t  

of c u r r e n t  p a r t i c i p a t i o n ,  p r o p o r t i o n a l  p o p u l a t i o n  g r o w t h  of 

p a r t i c i p a n t  a g e  c l a s s e s ,  a n d  a n  a d j u s t m e n t  f a c t o r  f o r  r e l a t i v e  

g r o w t h .  F i n a l l y ,  t h e  p r o j e c t e d  a c t i v i t y - p a r t i c i p a t i o n  f i g u r e s  

a r e  c o n v e r t e d  t o  p a r t i c i p a t i o n - b y - o p p o r t u n i t y  c l a s s .  I n  t h i s  

s t u d y ,  f o r  e x a m p l e ,  p r o j e c t e d  p a r t i c i p a t i o n  f o r  2 0  d i s p e r s e d  

r e c r e a t i o n  a c t i v i t i e s  i s  c o n v e r t e d  t o  f o u r  r e c r e a t i o n  
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o p p o r t u n i t y  c l a s s e s .  To do t h i s ,  b reakdowns  a r e  u s e d  g i v i n g  t h e  

p r o p o r t i o n  of  e a c h  a c t i v i t y ' s  p a r t i c i p a t i o n  b e l o n g i n g  t o  e a c h  

r e c r e a t i o n  o p p o r t u n i t y  c l a s s .  F o r  e x a m p l e ,  50% of  c a m p i n g  

a c t i v i t y  r e p o r t e d  may o c c u r  i n  Roaded N a t u r a l  s e t t i n g s ,  30% i n  

S e m i - p r i m i t i v e  s e t t i n g s ,  a n d  20% i n  P r i m i t i v e  s e t t i n g s .  The 

r e s u l t  o f  t h i s  c o n v e r s i o n  i s  p a r t i c i p a t i o n  p r o j e c t e d  

y e a r - b y - y e a r  f o r  e a c h  r e c r e a t i o n  o p p o r t u n i t y  c l a s s .  

Many u n c e r t a i n  f a c t o r s  e n t e r  i n t o  m a k i n g  t h e  p r o j e c t i o n s ,  

no m a t t e r  w h a t  a p p r o a c h  i s  u s e d .  T e c h n o l o g i c a l  i n n o v a t i o n s  a n d  

s h i f t s  i n  p a r t i c i p a n t  t a s t e s  a r e  e s p e c i a l l y  u n c e r t a i n .  T h e r e  

w e r e  no s n o w m o b i l e s  a n d  f e w  t r a i l  b i k e r s  t w e n t y  y e a r s  a g o .  The 

l a s t  t w e n t y  y e a r s  h a s  s e e n  a  t r e m e n d o u s ,  a n d  l a r g e l y  

u n a n t i c i p a t e d ,  r i s e  i n  t h e  p o p u l a r i t y  o f  b a c k p a c k i n g  a n d  snow 

a c t i v i t i e s .  I t  c o u l d  b e  t h a t  a  s e d a t e  p i c n i c  i n  a d e v e l o p e d  

c a m p s i t e  w i l l  b e  t h e  boom a c t i v i t y  of t h e  n e x t  t w e n t y  y e a r s .  

A l s o ,  much d e p e n d s  upon t h e  s t a t e  of  t h e  economy. T h i s  s t u d y  

a s s u m e s  a  s t e a d y ,  t h o u g h  s l o w ,  e c o n o m i c  g r o w t h  a n d  a  s t e a d y  r i s e  

i n  t h e  r e a l  c o s t  of e n e r g y .  T h e r e f o r e ,  t h e  c a l c u l a t e d  p r o j e c t i o n  

s h o u l d  b e  i n t e r p r e t e d  a s  h a v i n g  a  r a n g e  of  c o n f i d e n c e .  The 

p r o j e c t i o n  a p p r o a c h  p r e s e n t e d  h e r e  o f f e r s  a  b a l a n c e  b e t w e e n  

s i m p l i c i t y  w h i c h  i g n o r e s  t o o  much a n d  c o m p l e x i t y  w h i c h  c o n f o u n d s  

m a n a g e r s  who a r e  t o  u s e  t h e  r e s u l t s .  



SIMULATING FUTURE RECREATION OPPORTUNITY 

The c u r r e n t  s u p p l y  of  d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y  may 

b e  d e l i n e a t e d  a c r o s s  t h e  f o r e s t  r e s o u r c e .  I n  d o i n g  s o ,  e v e r y  

a c r e  of t h e  f o r e s t  r e s o u r c e  may b e  mapped as  t o  ROS 

c l a s s i f i c a t i o n  by a p p l y i n g  a  s m a l l  s e t  o f  c r i t e r i a ,  a l o n g  w i t h  

judgement  a s  t o  r e s o u r c e  c o n d i t i o n s .  A s  a  f i r s t  a p p r o x i m a t i o n ,  

t h e  r e s u l t i n g  z o n e s  of d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y  s p r e a d  

a c r o s s  t h e  l a n d  b a s e  i n  a  c o n c e n t r i c  p a t t e r n  s u r r o u n d i n g  t h e  

s y s t e m  of r o a d s .  A band of  Roaded N a t u r a l  s e t t i n g  c e n t e r e d  on  

t h e  r o a d  i s  b o r d e r e d  by a  band of  S e m i - p r i m i t i v e  s e t t i n g  a t  a  

g r e a t e r  d i s t a n c e  f r o m  t h e  r o a d ,  w i t h  P r i m i t i v e  s e t t i n g s  e x i s t i n g  

a t  t h e  g r e a t e s t  d i s t a n c e  f r o m  t h e  r o a d s  i f  t h e  r o a d  n e t w o r k  i s  

n o t  t o o  d e n s e  t o  p r e c l u d e  them. I n  a c t u a l i t y ,  t h e  ROS 

d e l i n e a t i o n  i s  s e n s i t i v e  t o  many more  f e a t u r e s  a n d  c o n d i t i o n s  

t h a n  o n l y  t h e  p r e s e n c e  of  r o a d s .  

C o n d i t i o n s  a c r o s s  t h e  f o r e s t  c h a n g e  o v e r  t i m e ,  a n d ,  a s  a 

r e s u l t ,  t h e  ROS d e l i n e a t i o n  c h a n g e s  t o  a c c o u n t  f o r  t h e  a f f e c t  of  

r e s o u r c e  c o n d i t i o n s  w h i c h  i m p a c t  upon r e c r e a t i o n  o p p o r t u n i t y .  

F o r t u n a t e l y  f o r  t h e  s a k e  o f  p l a n n i n g ,  t h e  t y p e s  o f  i m p a c t i n g  

a c t i o n s  a n d  c o n d i t i o n s  w h i c h  l e a d  t o  s i g n i f i c a n t  c h a n g e s  i n  t h e  

d e l i n e a t i o n  of r e c r e a t i o n  o p p o r t u n i t y  a r e  r e l a t i v e l y  f ew i n  

number .  By d e t e r m i n i n g  t h e  l i k e l y  f u t u r e  c o u r s e  a n d  e x t e n t  o f  

i m p a c t s  u p o n  d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y ,  f u t u r e  

o p p o r t u n i t y  may be  s i m u l a t e d .  



D e l i n e a t i n g  R e c r e a t i o n  O p p o r t u n i t y .  

An ROS d e l i n e a t i o n  i n c l u d e s  a l m o s t  e v e r y  a c r e  of t h e  f o r e s t  

r e s o u r c e ,  w i t h o u t  r e g a r d  t o  l a n d  o w n e r s h i p ,  w i l d e r n e s s  

d e s i g n a t i o n ,  o r  o t h e r  p o l i t i c a l  o r  a d m i n i s t r a t i v e  b o u n d a r i e s .  I n  

f a c t ,  a  W i l d e r n e s s  A r e a  (U.S . ) ,  h a v i n g  a d m i n i s t r a t i v e  

b o u n d a r i e s ,  may i n c l u d e  some Roaded N a t u r a l  s e t t i n g  o r  more  

S e m i - p r i m i t i v e  Non-Motor ized  t h a n  P r i m i t i v e  s e t t i n g .  

I n  c l a s s i f y i n g  a  s e t t i n g  a s  t o  ROS t y p e ,  p h y s i c a l ,  s o c i a l ,  

a n d  m a n a g e r i a l  f a c t o r s  a r e  c o n s i d e r e d .  A s s o c i a t e d  w i t h  e a c h  of  

t h e s e  f a c t o r s  a r e  c r i t e r i a  t o  be a p p l i e d  i n  mapp ing  t h e  f o r e s t  

r e s o u r c e  by ROS c l a s s .  

B e c a u s e  d i s p e r s e d  r e c r e a t i o n  i s  s e n s i t i v e  t o  t h e  c h a r a c t e r  

of s u r r o u n d i n g  l a n d  u s e s ,  t h e  s p a t i a l  i m p a c t s  of o t h e r  u s e s  m u s t  

be  a c c o u n t e d  t o r .  Two l o c a t i o n a l  f a c t o r s  a r e  of i m p o r t a n c e  i n  

a c c o u n t i n g  f o r  p h y s i c a l  i m p a c t s  upon  d i s p e r s e d  r e c r e a t i o n  

o p p o r t u n i t y :  a d j a c e n c y  a n d  minimum management  u n i t  s i z e .  

The e x t e r n a l  e f f e c t s  of  some f o r e s t  management a c t i o n s  

i m p a c t  on  d i s p e r s e d  r e c r e a t i o n  s e t t i n g s  m i l e s  removed.  T h e s e  

a t - a - d i s t a n c e  i m p a c t s  n e c e s s i t a t e  t h e  c o n s i d e r a t i o n  of wha t  a r e  

t e r m e d  a d j a c e n c y  f a c t o r s ,  a  t e r m  a l l u d i n g  t o  t h e  i m p o r t a n c e  of  

t h e  r e l a t i v e  l o c a t i o n  of  d i f f e r e n t  u s e s .  A d j a c e n c y  i s  a c c o u n t e d  

f o r  b y  a p p l y i n g  t h e  r e m o t e n e s s  c r i t e r i a  a n d  c r i t e r i a  f o r  

e v i d e n c e  o f  humans.  

A s m a l l  number  o r  e x c e p t i o n s  i n c l u d e  R e s e a r c h  N a t u r a l  A r e a s  
(RNA's).  



Forest Service remoteness criteria state that a Roaded 

Natural setting occurs within 112 mile of a road; the 

Semi-Primitive classes extend from 1/2 mile to 3 miles distance 

from the road;, and the Primitive class extends from a distance 

greater than 3 miles (Table 2). A Semi-Primitive Non-Motorized 

setting is distinguished from a Semi-Primitive Motorized setting 

by the nature of management restrictions as to the use of trail 

bikes, four-wheel drives, and other motorized modes of 

transportation. Thus a Semi-Primitive setting is removed from 

the immediate presence of the road, and a Primitive setting is 

beyond the distance that most day hikers will travel. Primitive 

opportunity should be removed from the sights and sounds of man 

(USDA, 1980~). 

These stated distances are adjusted to account for the 

varying effects of vegetation and terrain in screening out 

sights and sounds, and in restricting movement. Dense vegetation 

and steep trails more effectively provide isolation and solitude 

than do sparse vegetation and smooth terrain. On the other hand, 

recreationists "ill travel extra distance and tend to congregate 

around the general area of attractive features such as 

waterfalls, campgrounds, and major mountain peaks. The distance 

criteria should be adjusted to account for attractive features 

as well inhibiting features. 

Another criterion for ROS classification is the evidenci of 

human impacts. The degree of evident human impact which is 

permissible is incorporated as a percentage of the opportunity 



TABLE 2 

REMOTENESS CRITERIA * 

P r i m i t i v e  An a r e a  d e s i g n a t e d  by a  l i n e  w h i c h  i s  
3 m i l e s  f r o m  a l l  r o a d s ,  r a i l r o a d s  o r  t r a i l s  
w i t h  m o t o r i z e d  u s e .  

S e m i - P r i m i t i v e  An a r e a  d e s i g n a t e d  by a  l i n e  w h i c h  i s  1 / 2  
NOR-Motor ized  m i l e  f r o m  a l l  r o a d s ,  r a i l r o a d s  o r  t r a i l s  

w i t h  m o t o r i z e d  u s e ;  c a n  i n c l u d e  t h e  e x i s t e n c e  
of  p r i m i t i v e  r o a d s  a n d  t r a i l s  i f  u s u a l l y  
c l o s e d  t o  m o t o r i z e d  u s e .  

S e m i - P r i m i t i v e  An a r e a  d e s i g n a t e d  by a  l i n e  w h i c h  i s  1 1 2  
M o t o r i z e d  m i l e  f r o m  p r i m i t i v e  r o a d s  o r  t r a i l s  u s e d  by 

m o t o r  v e h i c l e s ;  g r e a t e r  t h a n  1 / 2 - m i l e  f r o m  
r o a d s  w h i c h  a r e  b e t t e r  t h a n  p r i m i t i v e  r o a d s .  

Roaded 
N a t u r a l  

An a r e a  d e s i g n a t e d  by a  l i n e  w h i c h  i s  1 1 2  
m i l e  f r o m  r o a d s  w h i c h  a r e  b e t t e r  t h a n  
p r i m i t i v e  r o a d s  a n d  r a i l r o a d s .  

R u r a l  No d i s t a n c e  c r i t e r i a .  

Urban No d i s t a n c e  c r i t e r i a .  

*The c r i t e r i a  c a n  be  m o d i f i e d  t o  c o n f o r m  t o  n a t u r a l  b a r r i e r s  
and s c r e e n i n g ,  o r  o t h e r  r e l e v a n t  f e a t u r e s  o f  l o c a l  
t o p o g r a p h i c  r e l i e f  a n d  v e g e t a t i v e  c o v e r .  T h i s  f i t s  t h e  
c r i t e r i a  t o  t h e  a c t u a l  F o r e s t  l a n d s c a p e .  

S o u r c e  : 

s e t t i n g  o n  

Adap ted  froU.S.D.A., F o r e s t  S e r v i c e ,  1 9 8 0  
R e c r e a t i o n  I n p u t  t o  Land and  R e s o u r c e  Management --- 
P l a n n i n g .  FSH 1909 .12 .  C h a p t e r  5 0 0 .  d r a f t .  

w h i c h  t h e r e  i s  i r r e v e r s i b l e  e v i d e n c e s  o f  mans 

a c t i v i t i e s ,  r e n e w a b l e  r e s o u r c e  m o d i f i c a t i o n s ,  o r  b u i l d i n g s  and  

o t h e r  man-made f e a t u r e s  ( T a b l e  3 ) .  Old m i n i n g  o p e r a t i o n s  m i g h t  

h a v e  r e s u l t e d  i n  i r r e v e r s i b l e  c h a n g e s  ( p r a c t i c a l l y  s p e a k i n g )  t o  

a  m o u n t a i n  f a c e .  Timber  h a r v e s t i n g ,  p a s t  a n d  p r e s e n t ,  i s  a n  

o b v i o u s  f o r m  of r e n e w a b l e  r e s o u r c e  m o d i f i c a t i o n ,  e s p e c i a l l y  when 

t h e  h a r v e s t i n g  method i s  c l e a r c u t t i n g .  
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TABLE 3 

EVIDENCE OF HUMANS 

P r i m i t i v e  : S e t t i n g  i s  e s s e n t i a l l y  a n  u n m o d i f i e d  n a t u r a l  
e n v i r o n m e n t .  E v i d e n c e  of humans would  b e  
u n n o t i c e d  by a n  o b s e r v e r  w a n d e r i n g  t h r o u g h  
t h e  a r e a ,  

E v i d e n c e  o f  t r a i l s  i s  a c c e p t a b l e ,  b u t  s h o u l d  n o t  
e x c e e d  s t a n d a r d  t o  c a r r y  e x p e c t e d  u s e .  

S t r u c t u r e s  a r e  e x t r e m e l y  r a r e .  

S e m i - P r i m i t i v e  : N a t u r a l *  s e t t i n g  may h a v e  s u b t l e  m o d i f i c a t i o n s  
Non-Motor ized  t h a t  w o u l d  b e  n o t i c e d  b u t n o t  d r a w  t h e  a t t e n t i o n  

of a n  o b s e r v e r  w a n d e r i n g  t h r o u g h  t h e  a r e a .  

L i t t l e  o r  n o  e v i d e n c e  of p r i m i t i v e  r o a d s  a n d  t h e  
m o t o r i z e d  u s e  o f  t r a i l s  a n d  p r i m i t i v e  r o a d s .  

S t r u c t u r e s  a r e  r a r e  and  i s o l a t e d .  

S e m i - P r i m i t i v e  : N a t u r a l *  s e t t i n g  may h a v e  m o d e r a t e l y  d o m i n a n t  
M o t o r i z e d  a l t e r a t i o n s  b u t  would  n o t  d r a w  t h e  a t t e n t i o n  o f  

of m o t o r i z e d  o b s e r v e r s  on t r a i l s  a n d  p r i m i t i v e  
r o a d s  w i t h i n  t h e  a r e a .  

S t r o n g  e v i d e n c e  of p r i m i t i v e  r o a d s  and  t h e  
m o t o r i z e d  u s e  of t r a i l s  a n d  p r i m i t i v e  r o a d s .  

S t r u c t u r e s  a r e  r a r e  a n d  i s o l a t e d .  

Roaded N a t u r a l  : N a t u r a l *  s e t t i n g  may h a v e  m o d i f i c a t i o n s  w h i c h  
r a n g e  f r o m  b e i n g  e a s i l y  n o t i c e d  t o  s t r o n g l y  
d o m i n a n t  t o  o b s e r v e r s  w i t h i n  t h e  a r e a .  However 
f r o m  s e n s i t i v e * *  t r a v e l  r o u t e s  a n d  u s e  a r e a s  
t h e s e  a l t e r a t i o n s  would r e m a i n  u n n o t i c e d  o r  
v i s u a l l y  s u b o r d i n a t e .  

T h e r e  i s  s t r o n g  e v i d e n c e  of  d e s i g n e d  r o a d s  a n d /  
o r  h i g h w a y s .  

S t r u c t u r e s  a r e  g e n e r a l l y  s c a t t e r e d ,  r e m a i n i n g  
v i s u a l l y  s u b o r d i n a t e  o r  u n n o t i c e d  t o  t h e  
s e n s i t i v e * *  t r a v e l  r o u t e  o b s e r v e r .  S t r u c t u r e s  
may i n c l u d e  power  l i n e s ,  m i c r o w a v e  i n s t a l l a t i o n s  
and  s o  o n .  



R u r a l  

Urban 

TABLE 3 ( c o n t . )  

: N a t u r a l *  s e t t i n g  i s  c u l t u r a l l y  m o d i f i e d  t o  t h e  
p o i n t  t h a t  i t  i s  d o m i n a n t  t o  t h e  s e n s i t i v e * *  
t r a v e l  r o u t e  o b s e r v e r .  May i n c l u d e  p a s t o r a l ,  
a g r i c u l t u r a l ,  i n t e n s i v e l y  managed w i l d l a n d  
r e s o u r c e  l a n d s c a p e s ,  o r  u t i l i t y  c o r r i d o r s .  
P e d e s t r i a n  o r  o t h e r  s l o w  moving o b s e r v e r s  a r e  
c o n s t a n t l y  w i t h i n  v i e w  of  c u l t u r a l l y  c h a n g e d  
l a n d s c a p e .  

T h e r e  i s  s t r o n g  e v i d e n c e  o f  d e s i g n e d  r o a d s  a n d /  
o r  h i g h w a y s .  

S t r u c t u r e s  a r e  r e a d i l y  a p p a r e n t  a n d  may r a n g e  
f o r m  s c a t t e r e d  t o  s m a l l  d o m i n a n t  c l u s t e r s  
i n c l u d i n g  power  l i n e s ,  mic rowave  i n s t a l l a t i o n s , .  
l o c a l  s k i  a r e a s ,  m i n o r  r e s o r t s  a n d  
r e c r a t i o n  s i t e s .  

: S e t t i n g  i s  s t r o n g l y  s t r u c t u r e  d o m i n a t e d .  N a t u r a l  
o r  n a t u r a l - a p p e a r i n g  e l e m e n t s  may p l a y  a n  
i m p o r t a n t  r o l e  b u t  b e  v i s u a l l y  s u b o r d i n a t e .  
P e d e s t r i a n  a n d  o t h e r  s l o w  moving o b s e r v e r s  a r e  
c o n s t a n t l y  w i t h i n  v i e w  of a r t i f i c i a l  e n c l o s u r e  
of s p a c e .  

T h e r e  i s  s t r o n g  e v i d e n c e  of d e s i g n e d  r o a d s  a n d /  
o r  h i g h w a y s  a n d  s t r e e t s .  

S t r u c t u r e s  a n d  s t r u c t u r e  c o m p l e x e s  a r e  d o m i n a n t ,  
a n d  may i n c l u d e  m a j o r  r e s o r t s  a n d  m a r i n a s ,  
n a t i o n a l  a n d  r e g i o n a l  s k i  a r e a s ,  t o w n s ,  
i n d u s t r i a l  s i t e s ,  c o n d o m i t ~ i u m s  o r  s e c o n d  home 
d e v e l o p m e n t s .  

* I n  many s o u r t h e r n  a n d  e a s t e r n  f o r e s t s  wha t  a p p e a r s  t o  be  
n a t u r a l  l a n d s c a p e s  may i n  a c t u a l i t y  h a v e  b e e n  s t r o n g l y  
i n f l u e n c e d  by humans .  The t e r m  n a t u r a l - a p p e a r i n g  may b e  more  
a p p r o p r i a t e  i n  t h e s e  c a s e s .  

**  S e n s i t i v i t y  l e v e l  1 a n d  2 t r a v e l  r o u t e s  f r o m  V i s u a l  
Management S y s t e m ,  USDA Handbook 4 6 2 .  

S o u r c e :  U.S.D.A., F o r e s t  S e r v i c e ,  1 9 8 0 ,  R e c r e a t i o n  I n p u t  t o  
Land a n d  R e s o u r c e  Management P l a n n i n g ,  FSH 1 9 0 9 . 1 2 ,  -- 
C h a p t e r  5 0 0 ,  d r a f t .  



The size of management units is another important 

locational factor in recreation opportunity planning. 

Backcountry recreationists seek out vast tracts of untrammelled 

land, gaining satisfaction from extensive remoteness and 

solitude. Areas managed for the more primitive opportunities 

must then be of a rather large minimum size. Forest Service size 

criteria state that a Semi-Primitive setting is to be at least 

2,500 acres in size, and a Primitive setting at least 5,000 

acres in size (Table 4). 

However, smaller size limits are appropriate where 

contiguous settings supplement the degree of primitiveness. If 

what would otherwise be a Semi-Primitive setting is undersized 

(less than 2,500 acres) but borders a Primitive setting, a 

Semi-Primitive designation might be appropriate. Similarly, a 

marginally sized Primitive area may be surrounded by extensive 

areas of Semi-Primitive Non-Motorized and nearby Primitive 

settings. Thus, the neighborhood characteristics of a setting 

must be considered. 

Adjacency factors and minimum management size are two types 

of locational factors which considered together account for the 

physical component of ROS mapping. Social factors must also be 

considered. 

To map the social component of ROS classification requires 

determination of the number and nature of encounters between 

recreationists that should be allowed to occur in each type of 

opportunity setting. User density is the criterion associated 



. . TABLE 4 

SIZE CRITERIA BY OPPORTUNITY CLASS 

S e m i - P r i m .  Semi -P r im.  Roaded  
P r i m i t i v e  Nonmoto r .  M o t o r i z e d  N a t u r a l  R u r a l  Urban  

5 , 0 0 0  2 , 5 0 0  2 , 5 0 0  No s i z e  No s i z e  No s i z e  
a c r e s *  a c r e s * *  a c r e s  c r i t .  c r i t .  c r i t .  

*May be  s m a l l e r  i f  c o n t i g u o u s  t o  Semi -P r im.  N o n m o t o r .  c l a s s .  
**May b e  s m a l l e r  i f  c o n t i g u o u s  t o  P r i m i t i v e  c l a s s .  

S o u r c e :  U.S.D.A., F o r e s t  S e r v i c e ,  1 9 8 0  R e c r e a t i o n  I n p u t  
t o  Land a n d  R e s o u r c e  Management  P l a n n i n g ,  --- 
FSH 1 9 0 9 . 1 2 ,  C h a p t e r  5 0 0 ,  d r a f t .  

w i t h  t h e  s o c i a l  c o m p o n e n t  ( T a b l e  5 ) ,  s i n c e  h i g h  u s e r  d e n s i t i e s  

w i l l  l e a d  t o  c o n g e s t i o n  w h i c h  d e t r a c t s  f r o m  t h e  s a t i s f a c t i o n  o f  

r e c r e a t i o n i s t s .  

A l t h o u g h  u s e r  d e n s i t y  i s  i n  terms of  n u m b e r s  o f  u s e r s ,  t h e  

n a t u r e  of  t h e  e n c o u n t e r s  i s  a l s o  of  c o n s e q u e n c e .  H i k e r  

d i s s a t i s f a c t i o n  f r o m  a  t r a i l  e n c o u n t e r  i s  l e s s  t h a n  t h a t  

r e p o r t e d  f r o m  h a v i n g  t o  camp n e x t  t o  a n o t h e r  p a r t y  ( S t a n k e y ,  

1 9 7 2 ) .  T h e  s i z e  o f  p a r t i e s  a n d  mode o f  t r a v e l  ( h o r s e ,  f o o t ,  

e t c . )  a r e  a l s o  i m p o r t a n t  p a r a m e t e r s  o f  i m p a c t .  I n  t h i s  s t u d y ,  

t h e s e  a d d i t i o n a l  s o c i a l  f a c t o r s  a r e  a s s u m e d . t d  b e  a c c o u n t e d  f o r  

i n  a p p l y i n g  t h e  u s e r - d e n s i t y  c r i t e r i a .  

F i n a l l y  m a n a g e r i a l  f a c t o r s  a r e  c o n s i d e r e d .  An a l l o w a b l e  

d e g r e e  of  m a n a g e m e n t  r e g i m e n t a t i o n  i s  a s s o c i a t e d  w i t h  e a c h  

o p p o r t u n i t y  c l a s s  ( T a b l e  6 ) .  I n  m a p p i n g  t h e  m a n a g e r i a l  

c o m p o n e n t ,  a  s e t t i n g  w i t h  n o t i c e a b l e  o n - s i t e  m a n a g e m e n t  m i g h t  b e  

d e l i n e a t e d  a s  Roaded  N a t u r a l ,  b u t  a  P r i m i t i v e  d e l i n e a t i o n  w o u l d  

1 8 0  



TABLE 5 

SOCIAL SETTING CRITERIA * 

P r i m i t i v e  

S e m i - P r i m i  t i v e  
N o n m o t o r i z e d  

S e m i - p r i m i t i v e  
M o t o r i z e d  

Roaded 
N a t u r a l  

R u r a l  

Urban 

*These  c r i t e r i a  

U s u a l l y  l e s s  t h a n  6 p a r t i e s  p e r  d a y  
e n c o u n t e r e d  o n  t r a i l s  a n d  l e s s  t h a n  3 
p a r t i e s  v i s i b l e  a t  c a m p s i t e .  

U s u a l l y  6-15 p a r t i e s  p e r  d a y  e n c u n t e r e d  on 
t r a i l s  a n d  6 o r  l e s s  p a r t i e s  v i s i b l e  a t  
c a m p s i t e .  

Low t o  m o d e r a t e  c o n t a c t  f r e q u e n c y .  

F r e q u e n c y  o f  c o n t a c t  i s :  m o d e r a t e  t o  h i g h  o n  
r o a d s ;  l ow t o  m o d e r a t e  o n  t r a i l s  a n d  away 
f r o m  r o a d s .  

F r e q u e n c y  o f  c o n t a c t  i s :  m o d e r a t e  t o  h i g h  i n  
i n  d e v e l o p e d  s i t e s ,  o n  r o a d s  a n d  t r a i l s ,  a n d  
w a t e r  s u r f a c e s ;  m o d e r a t e  away  f r o m  d e v e l o p e d  
s i t e s .  

L a r g e  n u m b e r s  o f  u s e r s  o n s i t e  a n d  i n  n e a r b y  
a r e a s .  

a p p l y  d u r i n g  t h e  t y p i c a l  r e c r e a t i o n  u s e  
s e a s o n .  P e a k  d a y s  may e x c e e d  t h e s e  l i m i t s .  

S o u r c e  : A d a p t e d  f r o m  U.S.D.A. , F o r e s t  S e r v i c e ,  1 9 8 0  
R e c r e a t i o n  I n p u t  t o  Land a n d  R e s o u r c e  Mgt.  --- 
P l a n n i n g ,  FSH 1909 .12 ,  C h a p t e r  5 0 0 ,  d r a f t .  

b e  i n a p p r o p r i a t e .  More s u b t l e  f o r m s  of  c o n t r o 1 , ' s u c h  as  p e r m i t s ,  

q u e u e s ,  a n d  k e e s ,  a r e  u s e d  i n  m a n a g i n g  P r i m i t i v e  a r e a s ,  a l t h o u g h  

u s e  of s u c h  m e t h o d s  i s  h i g h l y  c o n t e n t l o u s .  T h o u g h  s u c h  c o n t r o l  

i s  n o t  o n - s i t e ,  n e i t h e r  i s  t h a t  p a r t  o f  t h e  r e c r e a t i o n a l  

e x p e r i e n c e  w h i c h  p r o c e e d s  e n t e r i n g  a  p r i m i t i v e  a r e a ;  

f u r t h e r m o r e ,  a c t u a l  e ' n f o r c e m e n t  of s u c h  v i s i t o r  r e s t r i c t i o n s  

w o u l d  p r o b a b l y  o c c u r  o n - s i t e  i n  P r i m i t i v e  s e t t i n g s .  E x c e s s i v e  

c o n s t r a i n t  i s  t h e  a n t i t h e s i s  of o p p o r t u n i t y .  



TABLE 6 

MANAGERIAL SETTING CRITERIA * 

Primitive On-site regimentation is low with controls* 
primarily off -site. 

Semi-Primitive On-site regimentation and controls* present 
Nonmotorized but subtle. 

Semi-Primitive On-site regimentation and controls* present 
Motorized but subtle. 

Roaded On-site regimentation and controls* are 
Natural noticeable, but harmonize with the natural 

environment. 

Rural 

Urban 

Regimentation and controls* obvious and 
numerous, largely in harmony with the 
man-made environment. 

Regimentation and controls* obvious and 
numerous. 

*Controls can be physical (such as barriers) or regulatory 
(such as permits). 

Source: U.S.D.A., Forest Service, 1980 Recreation Input 
to Land and Resource Management Planning, --- 
FSB 1909.12, Chapter 500, draft. 

When the physical, social, and managerial components are 

compared to determine a composite ROS delineation, 

'inconsistencies' may exist in categorizing recreation 

opportunity. Although classified as a Primitive opportunity with 

regard to physical factors, a setting might have the social 

characteristics of a Semi-Primitive Non-Motorized opportunity. 

Where this presents difficulties in categorizing a setting, a 

classification which implements long term management objectives 

will foster the desired prescription. 



For certain purposes, the basic categories may be 

subdivided, thus providing greater discernment of opportunity 

settings. A Primitive-Restoration classification might apply to 

a primitive setting in which man-induced inconsistencies are 

present ti which restoration to a natural state is planned. The 

Roaded Natural classification might be subdivided to include 

harvested sites in a Roaded Modified category, thus indicating 

the extent of such renewable resource modification. 

Dynamic impacts upon dispersed recreation. 

An initial ROS delineation is subject to change due to 

dynamic factors, largely brought about by management actions and 

changing recreation participation levels. A process of 'invasion 

- succession - recovery' (see section 1I.B above) is occuring to 

manifest changes to recreation opportunity. For example, as 

roads are developed and timber sites are harvested, 

opportunities requiring a primitive setting are infringed upon 

more than opportunities in road-based settings. The more 

primitive areas are 'invaded ' and, thereafter , 'succession ' 

occurs towards more developed forms of recreational activity. 

Over time, the potential exists for partial 'recovery' through 

forest regrowth and road closure. This process may also proceed 

in the other direction with the invasion of road-based setti,nsgs, 

although the asymmetry of impacts makes this less likely. The 

process may be set in motion by inter-use conflict, intra- 



recreational conflict, or a combination of both, 

Management practices undertaken for nonrecreational 

resource uses of the forest resource affect dispersed recreation 

opportunity to various degrees, There is little impact upon 

dispersed recreation opportunity from management for wildlife, 

fish, watersheds, and environmental quality. In this way, 

dispersed recreation shares 'common dependencies' upon the 

forest resource with these resource services. The presence of 

wildlife, fish, pure waters, and amenities enhances the 

satisfaction of dispersed recreation experiences. If anything 

the adverse effect of recreationists upon these other resource 

services is more substantial than vica versa. 

The primary impacts upon dispersed recreational use of the 

forest resource result from timber management. Logging and 

recreational use are meeting head on. As receationists desire to 

drive less due to the cost of gasoline and therefore seek lower 

elevations, loggers are having to log in higher elevations after 

having logged much of the lower elevation forests. In the 

process, logging operations and the haul roads associated with 

logging are moving into formerly roadless areas. 

Even after the logging operation is finished (with 

attendant noise and truck activity) the harvested sites remain 

as a visual reminder, wildlife habitat is effected in many 

deleterious ways for up to 150 years (Franklin et.al., 1981), 

and fishing streams may have increased sedimentation and 

temperatures (Hyde, 1981). Most primitive recreationists would 



l a m e n t  t h e  l o n g e r  d r i v e ,  t h e  p r o b a b l e  h i g h e r  u s e r  d e n s i t i e s ,  t h e  

s q u e e z e  t o  h i g h e r  e l e v a t i o n s  a n d  a  s h o r t e r  u s e  s e a s o n ,  a n d  t h e  

p r o b a b l e  l o s s  of  w i l d l i f e .  T h e  a r e a  c o u l d  b e  r e s t o r e d  t o  

p r i m i t i v e  c o n d i t i o n s  a l t h o u g h  t h i s  t a k e s  a n  e x t r e m e l y  l o n g  t i m e .  

Regrowth  o f  h a r v e s t e d  s i t e s  t o  a n  a p p r e c i a b l e  s i z e  t a k e s  60-100 

y e a r s  o r  l o n g e r ,  d e p e n d i n g  on s i t e  c o n d i t i o n s .  Even  t h e n ,  t h e  

s t a n d  m i g h t  b e  c o n s p i c u o u s ,  b e c a u s e  of  i t s  m o n o c u l t u r e ,  

even-aged  a p p e a r a n c e .  Roadways c a n  b e  c l o s e d ,  s c a r i f i e d ,  a n d  i n  

o t h e r  ways  r e c l a i m e d  t o  m i n i m i z e  t h e i r  d i s t r a c t i v e  a p p e a r a n c e  

and  r e s t r i c t  u s e  of m o t o r i z e d  v e h i c l e s ,  a l t h o u g h  t h i s  c a n  b e  a n  

e x p e n s i v e  u n d e r t a k i n g .  I n  w e t t e r  a r e a s  of t h e  P a c i f i c  N o r t h w e s t ,  

a  c a n o p y  o f  t r e e s  a n d  t h e  a c t i o n  of n a t u r a l  e r o s i o n  may remake  

t h e  r o a d  i n t o  a n  o v e r l y  w i d e  t r a i l  w i t h  v e r y  g e n t l e  g r a d e s  i n  

40-60 y e a r s  t i m e .  

On t h e  o t h e r  h a n d ,  g a t h e r i n g  e l d e r b e r r i e s  o r  o t h e r  f o o d s  

may be f u r t h e r e d  by t i m b e r  h a r v e s t i n g ,  a n d ,  i n  l o w  s n o w f a l l  

a r e a s ,  h a b i t a t  f o r  c e r t a i n  b r o w s i n g  a n i m a l s  s u c h  a s  d e e r  may b e  

i m p r o v e d .  The p r e s e n c e  of  s m a l l e r  c l e a r c u t s  i s  v i e w e d  a s  

c o n s i s t e n t  and  a c c e p t a b l e  t o  mos t  r o a d - b a s e d  r e c r e a t i o n i s t s  

(Downing a n d  C l a r k ,  1 9 7 9 ) .  The  h a u l  r o a d s  would  u s u a l l y  be 

a v a i l a b l e  f o r  r o a d - b a s e d  r e c r e a t i o n i s t s  t o  c o n t i n u e  u s i n g ,  

i n c r e a s i n g  t h e i r  a c c e s s i b i l i t y  t o  r o a d - s i d e  c a m p i n g  s p o t s ,  

f i s h i n g  s p o t s ,  l a k e  r e c r e a t i o n ,  e t c .  

O t h e r  c o n f l i c t s  w i t h  d i s p e r s e d  r e c r e a t i o n  a r e  l e s s  

s i g n i f i c a n t ,  a l t h o u g h  p r e s e n t .  C o n f l i c t s  w i t h  d i s p e r s e d  

r e c r e a t i o n  a r i s e  f r o m  l i v e s t o c k  g r a z i n g ,  m i n i n g  a c t i v i t y ,  



reservoirs (which are more a setting for developed recreation), 

linear developments such as utility right-of -ways, and 

communications relay towers. Such impacts are important where 

they occur, although they occur with less frequency than timber 

harvesting and road construction. 

A few additional management actions other than those 

attributable to nonrecreational resource use are significant in 

affecting recreation opportunity. Land exchanges with other land 

owners, e.g. for the purpose of land consolidation, may result 

in a gain or loss of recreation opportunity supplied by the 

Forest Service. Trail construction affords a way of 

supplementing recreation opportunity. 

Road closure resulting from either management action or 

natural forces may significantly affect recreation opportunity. 

The closure may either be temporary with the management 

intention of reopening the road, or permanent with plans for 

reclaiming the road setting back to a natural state. A temporary 

road closure still leaves the road as evidence that vehicular 

traffic and probably logging activity will return. In fact, it 

is difficult to effectively close a road to all motorized use, 

and the road-based characteristics of the setting will persist. 

When a road is to be permanently closed, the long-term 

opportunity classification should prevail in order to avoid 

unwanted 'invasion-succession' effects such as the spreading 

effect of a campground. The degrading road would exist as an 

'inconsistency' in the primitive area for some time; however, 

8 6  



primitive recreationists would find the road much more 

acceptable if it is known that the road is returning to a 

natural state (Clark, 1981). 

Changes in the nature of management regimentation of 

recreationists will change the character of recreation 

opportunities. Primitive opportunities are the least tolerant of 

the opportunity types to management regimentation. For example, 

instituting user permits, queues, or fees detracts from the 

freedom of accessibility to these areas with the result that a 

degree of 'primitiveness' is lost. Such management regulations 

are often instituted as a method of curtailing or redistributing 

recreational usage. 

The impacts of relatively few of the above management 

actions are of primary importance for dispersed recreation 

planning. In the Pacific Northwest, the management actions which 

most affect dispersed recreation over an intermediate time frame 

are road construction, timber havesting, trail construction, 

land exchange, road closure, and management restrictions on 

recreationists. Other types of impacting management actions 

occur much less frequently and with less overall impact upon 

dispersed recreation. 

In addition to management actions, there are other 

conditions which may change a setting's recreational 

characteristics. Heavy recreational use may effect the 

classification of dispersed recreation opportunity. In certain 

instances, primitive hiking trails may receive such popular use 



that they become inconsistent with the character of a Primitive 

setting, possibly warranting reclassification of land alongside 

the trail to a Semi-primitive opportunity setting. Hiking trails 

are expected to become busier as recreation participation 

increases, especially if available Primitive opportunity 

continues to decrease. Also certain common natural events may 

affect recreation opportunity. Flood occurrences occasionally 

wash away sections of roadway; rock slides can block or carry 

away sections of roadway. 

Changes to recreation opportunity will also result due to 

highly uncertain factors. In some instances these effects will 

be natural in origin, although rare, such as floods, volcanoes, 

and fires. The eruption of Mt.Saint Helens has in all likelihood 

led to the redirecting of some recreationists away from the area 

at the same time that the area is a major attraction to others. 

The uncertainty of planning and political options is a further 

consideration in land management planning. How likely is it that 

the necessary money will be available to implement a plan? If 

the money is not available to support an ambitious program of 

timber harvesting and reforestation, recreation opportunity will 

also be affected. As another example, budgetary cuts might 

reduce road maintenance and thus lead to road closures. 

Decisions to designate additional lands as Wilderness Areas 

might have the local effect of intensifying harvesting on 

surrounding lands. 



D e v e l o p i n g  s c e n a r i o s  of i m p a c t s .  - 

S c e n a r i o s  of i m p a c t i n g  a c t i o n s  a n d  c o n d i t i o n s  may be 

d e v e l o p e d  a n d  s i m u l a t e d ,  i n  o r d e r  t o  f o r e s e e  t h e  e f f e c t s  o f  

v a r i o u s  i m p a c t s  on d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y .  P a r s i m o n y  

i s  a  c a r d i n a l  r u l e  i n  s i m u l a t i o n ;  a t t e m p t i n g  t o  i n c l u d e  e v e r y  

p o s s i b l e  f a c t o r  i s  a w a s t e  of  p r e p a r a t o r y  t i m e  a n d  c o m p u t i n g  

money, y i e l d i n g  r e s u l t s  t h a t  b e l i e  t h e  m o d e l ' s  v a l i d i t y  

( H o l l i n g ,  1 9 7 9 ) .  Management s c e n a r i o s  made u p  o f  o n l y  t h e  most  

s i g n i f i c a n t  i m p a c t i n g  f a c t o r s  w i l l  mode l  t h e  f u t u r e  i n  enough  

d e t a i l  t o  p r o v i d e  f o r e s t  m a n a g e r s  w i t h  i n f o r m a t i o n  t h a t  i s  of  

a s s i s t a n c e  i n  mak ing  a l l o c a t i o n  d e c i s i o n s .  A s  d i s c u s s e d  a b o v e ,  a 

l i s t  of s i g n i f i c a n t  i m p a c t i n g  f a c t o r s  would  i n c l u d e :  

1) r o a d  c o n s t r u c t i o n ;  

2 )  p e r m a n e n t  r o a d  c l o s u r e ;  

3 )  t r a i l  c o n s t r u c t i o n ;  

4 )  t r a i l s  which  become h e a v i l y  u s e d ;  

5 )  l a n d  e x c h a n g e s  ( i n  o w n e r s h i p  o r  j u r i s d i c t i o n ) ;  

6 )  n a t u r a l  a n d  p l a n n i n g  f a c t o r s .  

O t h e r  l e s s  u s u a l  f a c t o r s  s u c h  a s  c o n s t r u c t i o n  o f  a  power l i n e  

t h r o u g h  a  more  p r i m i t i v e  a r e a  c o u l d  b e  i n c l u d e d  w h e r e  

a n t i c i p a t e d .  

S i t e s  of  t i m b e r  h a r v e s t i n g  a r e  n o t  i n c l u d e d  i n  t h e  a b o v e  

l i s t .  Even t h o u g h  much d i f f e r e n t  i n  c h a r a c t e r ,  t h e  i m p a c t  of  

t i m b e r  h a r v e s t i n g  may b e  subsumed  f o r  t h e  p u r p o s e s  o f  z o n i n g  by  

t h e  i m p a c t  of  t h e  r o a d s  p r e s e n t  t o  h a u l  t h e  t i m b e r .  The 
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s u c c e s s f u l  e x t r a c t i o n  of l o g s  f r o m  t h e  f o r e s t  r e q u i r e s  t h e  

p r o x i m i t y  of  r o a d s .  Even h e l i c o p t e r  l o g g i n g  i s  g e n e r a l l y  l i m i t e d  

t o  w i t h i n  a h a l f  m i l e  of  a  h a u l  r o a d .  I f  t h e  i m p a c t  of t i m b e r  

h a r v e s t i n g  i s  i n a d e q u a t e l y  subsumed i n  a  p a r t i c u l a r  i n s t a n c e  by 

t h e  i m p a c t  of a s s o c i a t e d  r o a d s ,  t h i s  c o u l d  b e  i n c o r p o r a t e d .  

Management r e s t r i c t i o n s  o n  r e c r e a t i o n i s t s  a r e  n o t  i n c l u d e d .  

I f  i n c l u d e d ,  t h e s e  would  b e  a  c o n s t r a i n t  o n  p a r t i c i p a t i o n ,  w h i c h  

would  c o n c e a l  t h e  f u l l  e x t e n t  of t r a d e o f f s  of  r e c r e a t i o n  

q u a l i t y .  An i n d i c a t i o n  of  s u c h  t r a d e o f f s  i s  n e e d e d  a t  t h e  

a l l o c a t i o n  s t a g e  of p l a n n i n g  a s  a n  e s t i m a t i o n  o f  t h e  e f f e c t s  o f  

a l t e r n a t i v e s .  

D e a l i n g  w i t h  u n c e r t a i n  n a t u r a l  a n d  p l a n n i n g  f a c t o r s  p o s e s  a 

s p e c i a l  p r o b l e m  i n  d e v e l o p i n g  a  s c e n a r i o .  H i g h l y  u n c e r t a i n ,  

t h o u g h  p r o b a b l e ,  o c c u r r e n c e s  s u c h  a s  n a t u r a l  r o a d  c l o s u r e s  m i g h t  

b e  i n c l u d e d  i f  t h e  i m p a c t  i s  l i k e l y  t o  p e r s i s t  f o r  a  l o n g  t i m e .  

On t h e  o t h e r  h a n d ,  s u c h  u n c e r t a i n  f a c t o r s  would  b e  much l e s s  

s i g n i f i c a n t  i f  t h e y  w e r e  o f  s h o r t  d u r a t i o n .  R e c r e a t i o n i s t s  may 

n o t  s i g n i f i c a n t l y  a l t e r  t h e i r  h a b i t s  i n  t h e  s h o r t  t e r m  (Downing 

a n d  C l a r k ,  1 9 7 9 ) .  F o r  e x a m p l e ,  i f  a  r o a d  i s  c l o s e d  f o r  o n l y  a  

f e w  y e a r s  some m o t o r i z e d  r e c r e a t i o n i s t s  may i g n o r e  t h e  c l o s i n g  

i n  o r d e r  t o  r e a c h  a  f a v o r i t e  s p o t ,  w h i l e  p r i m i t i v e  

r e c r e a t i o n i s t s  may b e  s l o w  t o  d i s c o v e r  a n y  new d e  f a c t o  

w i l d e r n e s s  w h i c h  may r e s u l t .  F u r t h e r m o r e ,  i n f r e q u e n t ,  t h o u g h  

d e v a s t a t i n g ,  e v e n t s  s u c h  a s  e x t e n s i v e  f o r e s t  f i r e s  o r  p e s t  

i n f e s t a t i o n s  a r e  b e t t e r  l e f t  e x t e r n a l  t o  t h e  m o d e l i n g ,  a n d  

c o n s i d e r e d  by t h e  f o r e s t  m a n a g e r  i n  g i v i n g  a  l o n g - t e r m  



interpretation to the simulated outcomes. 

In all cases, it is not only the length of roads 

constructed, the amount of land exchanged, or other such 

quantities which are of significance. The scheduling and 

location of the impacts is of primary importance in determining 

the consequences to dispersed recreation opportunity. The 

current management direction or any of a variety of management 

alternatives might form the basis for developing a scenario. The 

impacting factors composing the scenario should be as specific 

to time and location as warranted by the temporal and spatial 

resolution of the model. 

DETERMINATION OF SUITABILITY 

The effects of different management alternatives upon 

dispersed recreation outputs may be compared. An alternative 

which emphasized extensive timber harvesting would be expected 

to result in greater Roaded Natural opportunity and less 

Primitive opportunity. Whether the recreation qhality of any 

opportunity classes would be decreased as a result of such an 

alternative depends upon the expected participation. Other 

alternatives would in all likelihood effect the availability of 

recreation opportunity in a different way. In order to cornpar-e 

scenario outputs, it is necessary to determine the capacity of 

the' recreation opportunity available. 



Information as to the projected participation and the 

capacity of simulated opportunity are compared in determining 

whether the supply would be adequate to meet the demand. Where 

the supply is adequate to.meet the demand, the availability of 

dispersed recreation opportunity, relative to demand, is being 

sustained. On the other hand, the consequence of undersupplying 

a particular opportunity type is conflict. Such 

intra-opportunity class conflict may be between recreationists 

and the physical, social, or managerial environments. The result 

could be fewer fish per fisherman; wildlife populations that are 

too small to be viewed by those who seek to; or a situation in 

which more backpackers have relatively less available 

opportunity with the consequence being more congestion or more 

management regimentation; and so forth. This is only a problem 

where supply does not meet demand, i.e. where recreation 

capacities are going to be exceeded. 

Attributes determining carrying capacity. 

Carrying capacity coefficients are used to convert spatial 

measures of recreation opportunity to recreation capacity in 

numbers of participants. Thus the potential number of users that 

could be satisfactorily handled at capacity is determined. Then 

the potential number of users that the recreation setting could 

sustain may be compared to the expected number of users, for 

each opportunity class. Two approaches to determining recreation 



capacity are employed in the model: a size-dependent and a 

feature-dependent approach. 

Many principal factors affect recreation capacity, 

including land types, vegetation, recreationist behavior, 

access, attractiveness, and patterns of use. Generally, 

capacities are lower in open landscapes or where soil or 

vegetation is fragile, and lower the more primitive the class 

along the Recreation Opportunity Spectrum. 

A theoretical maximum recreation capacity for a setting 

would consider limitations posed by the physical tolerance of 

the setting and the level of social congestion appropriate for 

an opportunity class. Such a theoretical maximum overstates the 

useable capacity of the recreation resource. Not all acres are 

equally accessible, with some areas being relatively 

inaccessible due to steep slope, dense vegetation, or lack of 

trails, for example, Furthermore, the recreationist is 

constrained as to the times that are suitable for participation. 

Time constraints result from the season of use, e.g. the 

snowfree season for hikers and the migratory patterns of fish 

and game animals for fishermen and hunters; and the greater 

freedom of time for recreation on weekends. Capacity 

coefficients for these factors of accessibility and temporal 

patterns of use adjust the theoretical maximum capacity 

downward, resulting in a practical maximum capacity. The 

practical maximum capacity recognizes the characteristic of peak 

loading in recreational use. 



Bowever l a r g e  t h e  c a p a c i t y  of t h e  o p p o r t u n i t y  s e t t i n g s ,  

accessibility m i g h t  b e  l i m i t e d  by t h e  c a p a c i t y  of  r o a d s  l e a d i n g  

t o  t h e  s e t t i n g s .  The t r a n s p o r t a t i o n  s y s t e m  m i g h t  p r o v e  t o  be  a  

l i m i t i n g  f a c t o r  a s  a n  i n c r e a s i n g  f u t u r e  demand i s  c o n s t r a i n e d  by 

a  r o a d  s y s t e m  of i n s u f f i c i e n t  c a p a c i t y .  F o r  t h i s  r e a s o n ,  f o r e s t  

managers  s h o u l d  s e p a r a t e l y  compare  r o a d  c a p a c i t y  s t a n d a r d s  w i t h  

t h e  c o m p u t e d  c a p a c i t i e s  s e r v e d  by t h e  r o a d  n e t w o r k  t o  c h e c k  f o r  

p o t e n t i a l  b o t t l e n e c k s .  

Over t i m e ,  v a l u e s  f o r  t h e  c a p a c i t y  c o e f f i c i e n t s  may c h a n g e .  

However,  c o e f f i c i e n t s  s h o u l d  n o t  b e  c h a n g e d  w i t h o u t  c o n d u c t i n g  

t h o r o u g h  r e s e a r c h .  C h a n g i n g  c e r t a i n  c a p a c i t y  c o e f f i c i e n t s  ( e .g .  

u s e r  d e n s i t y )  would  i n d i c a t e  a  management b e l i e f  t h a t  

r e c r e a t i o n i s t s '  s t a n d a r d s  of  r e c r e a t i o n  q u a l i t y  a r e  c h a n g i n g .  

U n f o r t u n a t e l y ,  t h i s  c o u l d  b e  t h e  r e s u l t  of d e g r a d i n g  s e t t i n g  

c o n d i t i o n s  a n d  n o t  t h e  d e s i r e  of  r e c r e a t i o n i s t s .  T h i s  i s  b e c a u s e  

r e c r e a t i o n i s t s '  e x p e c t a t i o n s  w i l l  l o w e r  a s  a  c o n s e q u e n c e  o f  t h e  

f l o a t i n g  b a s e l i n e  phenomenon i f ,  f o r  e x a m p l e ,  e x c e s s i v e  

c o n g e s t i o n  o r  management r e s t r i c t i o n s  p e r s i s t .  O t h e r  f u t u r e  

o c c u r a n c e s  c o u l d  e f f e c t i v e l y  i n c r e a s e  r e c r e a t i - o n  c a p a c i t y .  

S o c i o - e c o n o m i c  phenomena s u c h  a s  t h e  l e n g t h e n i n g  o f  t h e  s c h o o l  

y e a r  and i n t r o d u c t i o n  of  f l e x i b l e  work weeks  c o u l d  l e a d  t o  a 

s m o o t h i n g  o u t  of  p e a k  demand a n d  a n  a l l e v i a t i o n  o f  c o n g e s t i o n .  

The p r o t o t y p e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  makes  no  c h a n g e s  t o  

c a p a c i t y  c o e f f i c i e n t s  o v e r  t i m e ,  b e c a u s e  t h e  f a c t o r s  l e a d i n g v t o  

------------------ 
A r o a d  s i m u l a t i o n  model  h a s  b e e n  d e v e l o p e d  b y  Ron H e n d r i c k s ,  
Land Management S e c t i o n ,  Mt.Hood N a t i o n a l  F o r e s t ,  S u p e r v i s o r ' s  - 
O f f i c e ,  P o r t l a n d .  



c h a n g e s  i n  c a p a c i t y  a n d  t h e  d e g r e e  o f  t h e i r  e f f e c t  a r e  h i g h l y  

u n c e r t a i n .  

S i z e - d e p e n d e n t  c a p a c i t i e s .  

I d e a l l y ,  a n  i n  p l a c e  i n v e n t o r y  o f  e v e r y  a c r e  c o u l d  b e  made 

i n  a r r i v i n g  a t  r e c r e a t i o n a l  c a p a c i t y .  More  p r a c t i c a l l y ,  a  b r o a d  

p e r - a c r e  c a p a c i t y  c o e f f i c i e n t  i s  u s e d ,  w h i c h  i s  b a s e d  o n  c e r t a i n  

f a c t o r s  a f f e c t i n g  c a p a c i t y ,  s u c h  a s  t h e  e c o - c l a s s .  The  t o t a l  

c a p a c i t y  o f  a n  o p p o r t u n i t y  c l a s s  i s  t h e n  p r i m a r i l y  a f u n c t i o n  o f  

t h e  s i z e  o f  o p p o r t u n i t y  s e t t i n g  b e l o n g i n g  t o  t h a t  c l a s s .  

Two a p p r o a c h e s  a r e  e m p l o y e d  b y  t h e  U . S . F o r e s t  S e r v i c e  w h i c h  

u s e  e i t h e r  a r e c r e a t i o n  v i s i t o r  d a y  ( R V D )  c o e f f i c i e n t  o r  a  

p e r s o n - a t - o n e - t i m e  (PAOT) c o e f f i c i e n t .  B o t h  a p p r o a c h e s  c o n s i d e r  

p h y s i c a l  a n d  s o c i a l  f a c t o r s ' o f  c a p a c i t y ,  a l t h o u g h  b o t h  

c o e f f i c i e n t s  e m p h a s i z e  d i f f e r e n t  a s p e c t s .  The  PAOT c o e f f i c i e n t  

a f f o r d s  a  m o r e  d i r e c t  a p p l i c a t i o n  o f  t h e  s o c i a l  c r i t e r i o n  f o r  

d e n s i t y  o f  u s e r s ,  w h i l e  t h e  R V D  c o e f f i c i e n t  h a s  i n  p r a c t i c e  

v a r i e d  w i t h  t h e  e c o l o g i c a l  s u b c l a s s i f i c a t i o n  o f  a n  R O S  s e t t i n g .  

( S e e  USDA ( 1 9 8 0 ~ )  f o r  a n o t h e r  d i s c u s s i o n  o f  t h e s e  a p p r o a c h e s . )  

T h i s  s t u d y  e m p l o y s  t h e  PAOT a p p r o a c h  u s e d  f o r  Mt .Bake r  - 
------------------ 
A c o m p u t e r - c a r t o g r a p h i c  a p p r o a c h  c o u l d  r e a d i l y  c o m p u t e  
c a p a c i t i e s  f o r  e a c h  g r i d  c e l l ,  i f  t h e  c a p a c i t y  w e r e  d e f i n e d  a s  a  
f u n c t i o n  o f  r e s o u r c e  a t t r i b u t e s  s u c h  a s  v e g e t a t i o n ,  s l o p e ,  . 
s o i l s ,  ROS c l a s s ,  p r o x i m i t y  t o  t r a i l s ,  e t c .  ( B e r r y ,  1 9 8 0 ) .  
Howeve r ,  t h e  a p p r o p r i a t e  c a p a c i t y  c o e f f i c i e n t s  h a v e  n o t  b e e n  
d e t e r m i n e d .  I t  w o u l d  b e  i m p r a c t i c a l  t o  c o m p u t e  s o  many c a p a c i t y  
f  i g ' u r e s  by  h a n d .  
One r e c r e a t i o n  v i s i t o r  d a y  ( R V D )  i s  t h e  r e c r e a t i o n a l  u s e  of a n  
a r e a  f o r  a  t o t a l  o f  1 2  h o u r s  by  o n e  p e r s o n .  



S n o q u a l m i e  N a t i o n a l  F o r e s t ,  i n  w h i c h  t h e  s t u d y  a r e a  i s  l o c a t e d .  

A t  t h e  p r e s e n t  t i m e  a r r i v i n g  a t  PAOT c o e f f i c i e n t s  i s  h i g h l y  

j u d g e m e n t a l ,  a l t h o u g h  a n u m b e r  of  e x p l i c i t  s e t t i n g  f a c t o r s  a r e  

' c o n s i d e r e d .  A c o e f f i c i e n t  f r o m  w i t h i n  a g e n e r a l  r a n g e  o f  

c o e f f i c i e n t s  ( T a b l e  7 )  i s  s e l e c t e d ,  b a s e d  o n  t h e  p e r c e n t a g e  of  

a c r e s  w h i c h  a r e  u s e a b l e  c o n s i d e r i n g  s l o p e ,  v e g e t a t i o n ,  

a t t r a c t i v e n e s s ,  a n d  a c c e s s  l i m i t a t i o n s .  T h u s  t h e  p r a c t i c a l  

l i m i t a t i o n s  o f  a c c e s s i b i l i t y  a r e  i n c o r p o r a t e d  i n  t h e  PAOT 

c o e f f i c i e n t  ( e x c e p t  f o r  t h e  a c c e s s i b i l i t y  a s  l i m i t e d  b y  t h e  

t r a n s p o r t a t i o n  s y s t e m ) .  

The PAOT c o e f f i c i e n t  f o r  a n  ROS c l a s s  i s  t h e n  a d j u s t e d  by 

f a c t o r s  s p e c i f y i n g  t h e  t e m p o r a l  p a t t e r n  o f  u s e .  T h e s e  i n c l u d e  

t h e  l e n g t h  o f  t h e  managed  s e a s o n  ( M S ) ,  t h e  r e l a t i o n s h i p  b e t w e e n  

t h e  a v e r a g e  w e e k e n d  u s e  a n d  a v e r a g e  w e e k d a y  u s e  o f  a r e a s  (PU, 

f o r  p a t t e r n - o f - u s e ) ,  t h e  a v e r a g e  l e n g t h  o f  t i m e  t h e  a r e a  i s  

o c c u p i e d  i n  h o u r s  ( L O S ) ,  a n d  a  c o n s t a n t  f o r  1 2  h o u r s ,  i . e .  i 

R V D  : 

RVD's = PAOT x MS x PU x LOS/12. 

By a d j u s t i n g  t h e  PAOT c o e f f i c i e n t  by t h e s e  f a c t o r s ,  t h e  number  

of  R V D 8 s / a c r e / y e a r  i s  a r r i v e d  a t ,  g i v i n g  t h e  c a p a c i t y  o f  e a c h  

a c r e  a s  a p o t e n t i a l  number  o f  p a r t i c i p a n t s  p e r  y e a r .  The  t o t a l  

a c r e s  of e a c h  o p p o r t u n i t y  c l a s s  m u l t i p l i e d  by t h e  

R V D 8 s / a c r e / y e a r  e q u a l s  t h e  number  of  u s e r s  p o t e n t i a l l y  s u p p l i e d  

i n  R V D ' s I y e a r .  



TABLE 7 

CAPACITY C O E F F I C I E N T  RANGES * 
( i n  PAOT/Acre)  

Semi -P r im.  Semi-Pr im.  ~ o a d e d  
P r i m i t i v e  Nonmoto r .  M o t o r i z e d  N a t u r a l  R u r a l  

H i g h :  0 2 5  0 8 3  - 0 8 3  2 . 5 0 0  7 .500  
LOW: . 0 0 2  - 0 0 8  . 0 0 8  0 8 3  e 8 3 0  

* S p e c i f i c  r a n g e s  m u s t  b e  d e v e l o p e d  t o  m e e t  R e g i o n a l  o r  
F o r e s t  c o n d i t i o n s .  

S o u r c e :  A d a p t e d  f r o m  U.S.D.A. ,Forest  S e r v i c e ,  1 9 8 0  
R e c r e a t i o n  I n p u t  t o  Land a n d  R e s o u r c e  Management  --- 
P l a n n i n g ,  FSH 1 9 0 9 . 1 2 ,  C h a p t e r  5 0 0 ,  d r a f t .  

I n  t h e  a b o v e  f o r m u l a ,  t h e  l e n g t h  o f  s e a s o n  f a c t o r ,  MS, 

g l o s s e s  o v e r  t h e  a c t u a l  s e a s o n a l  v a r i a t i o n  i n  u s e .  H u n t e r s  may 

p r e f e r  t h e  e a r l y  p a r t  o f  t h e  h u n t i n g  s e a s o n  when game i s  m o s t  

a v a i l a b l e ;  many o u t d o o r  r e c r e a t i o n i s t s  p l a n  t h e i r  more  e x t e n d e d  

o u t i n g s  o v e r  t h e  l o n g e r  h o l i d a y  w e e k e n d s  of  summer ,  d u r i n g  t h e  

m o n t h s  t h a t  s c h o o l  i s  r e c e s s e d ,  a n d  i n  mid-summer when t h e  

w e a t h e r  i s  m o r e  r e l i a b l y  f a v o r a b l e .  A b e t t e r  c o r r e s p o n d e n c e  w i t h  

t h e  p r a c t i c a l  t i m e  l i m i t a t i o n s  f a c i n g  r e c r e a t i o n i s t s  wou ld  b e  

a f f o r d e d  b y  a  s e a s o n a l  p a t t e r n - o f - u s e  f a c t o r ,  -SPU, a n a l o g o u s  t o  

t h e  w e e k l y  p a t t e r n - o f - u s e  f a c t o r  a b o v e  (PU). F i r s t  t h e  p r o b l e m s  

o f  a v e r a g i n g  s e a s o n a l  p a t t e r n s - o f - u s e  f o r  a l l  a c t i v i t i e s  w o u l d  

h a v e  t o  b e  o v e r c o m e .  T h e n ,  t h e  s i g n i f i c a n c e  o f  t h i s  r e v i s i o n  

c o u l d  be  t e s t e d .  S u c h  s t u d i e s  h a v e  n o t  b e e n  u n d e r t a k e n ,  a n d  t h e  

MS f a c t o r  a n d  n o t  a SPU f a c t o r  i s  u s e d  i n  t h i s  s t u d y .  



F e a t u r e - d e p e n d e n t  c a p a c i t i e s .  

A n o t h e r  a p p r o a c h  t o  c a l c u l a t i n g  t h e  c a p a c i t y  of r e c r e a t i o n  

o p p o r t u n i t y  i s  n o t  b a s e d  on  t h e  a c r e a g e  o f  e a c h  o p p o r t u n i t y  

t y p e ,  b u t  on  t h e  r e c r e a t i o n a l  f e a t u r e s  p r e s e n t  i n  a n  o p p o r t u n i t y  

s e t t i n g .  F e a t u r e - d e p e n d e n t  c a p a c i t i e s  a r e  c a l c u l a t e d  f o r  t h e  

number of l a k e s ,  m i l e s  of t r a i l s  a n d  r o a d s ,  number o f  m o u n t a i n  

p e a k s ,  a n d  s o  f o r t h ,  t h a t  a r e  p r e s e n t  i n  t h e  s e t t i n g s  o f  e a c h  

o p p o r t u n i t y  c l a s s .  T h u s ,  c a p a c i t y  i s  d e t e r m i n e d  on  o r  c l o s e  t o  a  

f e w  c l e a r l y  r e c o g n i z a b l e  f e a u r e s ,  p l u s  a  s m a l l  amount  f o r  

s u r r o u n d i n g  a r e a s .  PAOT and  t e m p o r a l  p a t t e r n - o f - u s e  c o e f f i c i e n t s  

s i m i l a r  t o  t h o s e  u s e d  i n  t h e  s i z e - d e p e n d e n t  a p p r o a c h  a r e  u s e d  i n  

t h i s  a p p r o a c h .  

The f e a t u r e - d e p e n d e n t  a p p r o a c h ,  i n  o f f e r i n g  t h e  a d v a n t a g e  

of  d e t e r m i n i n g  PAOT c o e f f i c i e n t s  f o r  e a c h  f e a t u r e  s e p a r a t e l y ,  i s  

p r o b a b l y  more  a c c u r a t e  t h a n  when c o n s i d e r i n g  a l l  f e a t u r e s  e n  

m a s s e ,  e s p e c i a l l y  o v e r  t i m e  a s  ROS d e l i n e a t i o n s  c h a n g e .  A l s o ,  

t h e  j u d g e m e n t s  t h a t  go  i n t o  a r r i v i n g  a t  c a p a c i t y  c o e f f i c i e n t s  

a r e  more e x p l i c i t  t h a n  w i t h  t h e  PAOT a p p r o a c h . .  

D i s a d v a n t a g e s  of t h i s  a p p r o a c h  a r e  t h a t  a l l  r e l e v a n t  

f e a t u r e s  may n o t  b e  c o n s i d e r e d ,  a n d ,  s e c o n d l y ,  t h a t  a g g r e g a t i n g  

a l l  t h e  f e a t u r e - d e p e n d e n t  c a p a c i t i e s  w i t h i n  a n  o p p o r t u n i t y  c l a s s  

i s  somewhat i n a p p r o p r i a t e .  More a p p r o p r i a t e l y ,  f e a t u r e - r e l a t e d  

c a p a c i t y  would  b e  compared  w i t h  t h e  demand f o r  e a c h  f e a t u r e ,  n o t  

------------------ 
Thi 's  a p p r o a c h  i s  b e i n g  d e v e l o p e d  by W i l l i a m  F e s s e l  a n d  P a u l  
F r a n k e n s t e i n ,  R e c r e a t i o n  P l a n n e r s ,  S u p e r v i s o r ' s  O f f i c e ,  M t .  
Baker  - S n o q u a l m i e  N a t i o n a l  F o r e s t ,  S e a t t l e .  



t h e  demand f o r  a n  o p p o r t u n i t y  c l a s s  a s  a  w h o l e .  T h i s  a g g r e g a t i o n  

a s s u m e s  t h a t  a c t i v i t y  s u b s t i t u t i o n  w i t h i n  a n  o p p o r t u n i t y  c l a s s  

i s  c o m p l e t e l y  p l a s t i c .  F o r  e x a m p l e ,  s u c h  a  c o m p a r i s o n  w o u l d  b e  

b l i n d  t o  a s i t u a t i o n  w i t h i n  a n  o p p o r t u n i t y  c l a s s  i n  w h i c h  t h e  

c a p a c i t y  f o r  f i s h e r m e n  i s  h i g h ,  b u t  f e w  f i s h e r m e n  a r e  e x p e c t e d ,  

w h i l e  t h e r e  i s  l i t t l e  c a p a c i t y  f o r  c a m p e r s  a n d  many c a m p e r s  a r e  

e x p e c t e d .  T h e  f e a t u r e - d e p e n d e n t  a p p r o a c h  i s  i n c o r p o r a t e d  f o r  

o n l y  t h e  l a s t  t i m e  s t e p  o f  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e ,  

d u e  t o  i t s  d e v e l o p m e n t a l  n a t u r e .  

I n t e r p r e t i n g  t h e  c o m p a r i s o n .  

Once t h e  c a p a c i t y  w h i c h  a  m a n a g e m e n t  a l t e r n a t i v e  c o u l d  

s u p p l y  i s  c a l c u l a t e d ,  a  c o m p a r i s o n  may b e  made w i t h  t h e  

p r o j e c t e d  p a r t i c i p a t i o n .  T h e  d i f f e r e n c e  b e t w e e n  t h e  s i m u l a t e d  

c a p a c i t y  a n d  t h e  p r o j e c t e d  p a r t i c i p a t i o n  ( b o t h  m e a s u r e d  i n  R V D ' s  

p e r  y e a r )  w i l l  i n d i c a t e  a n t i c i p a t e d  u n d e r s u p p l y  o r  o v e r s u p p l y  

w i t h i n  e a c h  o p p o r t u n i t y  c l a s s .  An o v e r s u p p l y  i m p l i e s  a  s i t u a t i o n  

i n  w h i c h  r e c r e a t i o n  o p p o r t u n i t y  i s  n o t  o n l y  b e i n g  s u s t a i n e d ,  b u t  

i n  w h i c h  t h e r e  i s  a  s u p e r f l u o u s  l a u a  a l l o c a t i o n  w h i c h  c o u l d  

p o s s i b l y  b e  u s e d  t o  s u p p l y  a n  u n d e r s u p p l i e d  o p p o r t u n i t y  c l a s s .  

An u n d e r s u p p l y  i m p l i e s  t h a t  t h e  o p p o r t u n i t y - t y p e  i s  n o t  b e i n g  

s u s t a i n e d ,  a n d  t h a t  w a y s  t o  i n c r e a s e  t h e  s u p p l y  o f  t h a t  

p a r t i c u l a r  o p p o r t u n i t y ' c l a s s  s h o u l d  b e  c o n s i d e r e d .  An a d e q u a t e  

s u p p l y  i m p l i e s  t h a t  r e c r e a t i o n  o p p o r t u n i t y  i s  b e i n g  s u s t a i n e d ,  

r e l a t i v e  t o  demand .  



A f f e c t s  u p o n  r e c r e a t i o n  q u a l i t y  may b e  i n f e r r e d  f r o m  s u c h  

i n f o r m a t i o n ,  s p e c i f i c a l l y  r e c r e a t i o n  q u a l i t y  as d e p e n d e n t  u p o n  

t h e  d e g r e e  o f  c o n g e s t i o n .  S i n c e  a n  u n d e r s u p p l y  i m p l i e s  

c o n g e s t i o n ,  a  d e c r e a s e  ( i n c r e a s e )  i n  t h e  d e g r e e  o f  u n d e r s u p p l y  

o v e r  t i m e  w o u l d  i m p l y  t h a t  c o n g e s t i o n  d e c r e a s e s  ( i n c r e a s e s ) .  

A l s o ,  a n  i n c r e a s e  i n  t h e  d e g r e e  of  o v e r s u p p l y  i m p l i e s  t h a t  w h i l e  

u s e r  d e n s i t y  w o u l d  be  d e c r e a s i n g  r e c r e a t i o n  q u a l i t y  w o u l d  n o t  

n e c e s s a r i l y  b e  g r e a t e r ,  s i n c e  a n  o v e r s u p p l y  i m p l i e s  t h a t  

c o n g e s t i o n  i s  n o t  p r e s e n t .  I n  f a c t ,  r e c r e a t i o n  q u a l i t y  m i g h t  

a c t u a l l y  d e c r e a i e  f o r  t h o s e  r e c r e a t i o n i s t s  who v a l u e  a  c e r t a i n  

d e g r e e  of s o c i a l  i n t e r a c t i o n ,  a t r a i t  w h i c h  i s  m o r e  common among 

r o a d - b a s e d  r e c r e a t i o n i s t s  t h a n  p r i m i t i v e  r e c r e a t i o n i s t s .  

T h e r e f o r e ,  t h e  s a t i s f a c t i o n  o f  t h e  r o a d - b a s e d  r e c r e a t i o n i s t  

m i g h t  be g r e a t e r  i f  t h e  o v e r s u p p l y  o f  Roaded  N a t u r a l  o p p o r t u n i t y  

i s  d e c r e a s e d ,  u p  t o  t h e  p o i n t  w h e r e  s u p p l y  i s  a d e q u a t e  t o  m e e t  

demand.  S u c h  s t a t e m e n t s  a r e  made f o r  t h e  r e c r e a t i o n i s t  who 

r e p r e s e n t s  a norm f o r  a  p a r t i c u l a r  o p p o r t u n i t y  c l a s s .  The  

P r i m i t i v e  r e c r e a t i o n i s t  w o u l d  b e  i n d i f f e r e n t ,  t e c h n i c a l l y  

s p e a k i n g ,  t o  a  d e c r e a s e  i n  o v e r s u p p l y  o f  P r i m i t i v e  s e t t i n g s ,  

s i n c e  when c o n g e s t i o n  i s  n o t  p r e s e n t  t h e i r  s a t i s f a c t i o n  i s  n o t  

s i g n i f i c a n t l y  c h a n g e d  w h e t h e r  m o r e  o r  l e s s  p e o p l e  a r e  p r e s e n t .  

C a u t i o n  s h o u l d  b e  e x e r c i s e d  i n  i n t e r p r e t i n g  t h e s e  o u t c o m e s ,  

s i n c e  t h e  f i g u r e s  f o r  p r o j e c t e d  p a r t i c i p a t i o n  a n d  s i m u l a t e d  

c a p a c i t y  h a v e  a n  e r r o r  a s s o c i a t e d  w i t h  them.  P a r t i c i p a t i o n  

p r o j e c t i o n s  a n d  s i m u l a t i o n s  o f  r e c r e a t i o n  o p p o r t u n i t y  o u t  o f  

n e c e s s i t y  make a s s u m p t i o n s  a b o u t  a f u t u r e  w h i c h  i s  f u l l  o f  



uncertainties; also, determination of capacity coefficients is 

always going to be in part a judgemental process, as are all 

decisions about quality. Analogously, timber sustained yield 

levels are sensitive to uncertain factors such as estimates of 

stand age, site productivity, success of reforestation, effect 

of thinning and fertilization, and even the units of measurement 

(Forest Planning, 1982). Therefore, the forest manager should 

consider the outputs as having a range of confidence associated 

with them when making interpretations like those above. 

The dispersed recreation outputs of each scenario which has 

been simulated may be compared to the level of sustained 

recreation outputs, thus indicating affects upon recreation 

quality, in particular, recreation quality as dependent upon 

congestion. An oversupply of recreation opportunity is a bank 

account which may be drawn upon in making tradeoffs with other 

opportunity classes or with nonrecreational resource uses. An 

undersupply is a deficit which the forest manager should only 

incur with caution when the deficits to other opportunity 

classes or with nonrecreational resource uses is in some sense 

greater. 



CHAPTER IV 

MODEL STRUCTURE AND OBGANZZATION 

The m o d e l  s t r u c t u r e  o f  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  

(RAR) n a t u r a l l y  b r e a k s  i n t o  t h r e e  s u b m o d e l s :  o p p o r t u n i t y ,  

p a r t i c i p a t i o n ,  a n d  s u i t a b i l i t y  s u b m o d e l s  ( F i g u r e  3 ) .  P r o j e c t e d  

p a r t i c i p a t i o n  a n d  s i m u l a t e d  o p p o r t u n i t y  a r e  c o m p a r e d  t o  i n d i c a t e  

t h e  s u i t a b i l i t y  o f  t h e  r e s o u r c e  t o  p r o v i d e  t h e  r e c r e a t i o n  

o p p o r t u n i t y  n e e d e d  t o  m e e t  demand.  To d o  s o ,  f u t u r e  demand  a n d  

s u p p l y  i n f o r m a t i o n  f o r  d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y  i s  

c o m p a r e d  i n  common u n i t s  o f  r e c r e a t i o n  v i s i t o r  d a y s  (RVD's).  

P a r t i c i p a t i o n  i s  p r o j e c t e d  t o  d e t e r m i n e  t h e  n u m b e r  o f  f u t u r e  

RVD's d e m a n d e d  ( F i g u r e  5 ) .  S u p p l y  i s  s i m u l a t e d  a s  t h e  

c o n s e q u e n c e  o f  d i f f e r e n t  managemen t  s c e n a r i o s  y i e l d i n g  o u t p u t s  

o f  r e c r e a t i o n  o p p o r t u n i t y  ( F i g u r e  4 ) .  U s i n g  c a p a c i t y  

c o e f f i c i e n t s ,  t h e  c a p a c i t y  i n  R V D ' s  o f  t h e  o p p o r t u n i t y  o u t p u t s  

i s  c a l c u l a t e d  ( F i g u r e  6 ) .  The  a v a i l a b l e  o p p o r t u n i t y  s h o u l d  h a v e  

t h e  c a p a c i t y  t o  s u p p l y  t h e  p r o j e c t e d  d e m a n d ,  i f  o u t p u t s  a r e  t o  

be s u s t a i n e d  a n d / o r  q u a l i t y  m a i n t a i n e d .  

The R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  i s  t h e  p r o t o t y p e  o f  a  

m o d e l  w h i c h  c o u l d  b e  d e v e l o p e d  f o r  more  g e n e r a l  u s e .  T h e  u s e r  

s u p p l i e s  t h e  d a t a  b a s e s  f o r  t h e  o p p o r t u n i t y  a n d  p a r t i c i p a t i o n  

s u b m o d e l s ,  t h e  s c e n a r i o s  w h i c h  a r e  t o  b e  c o m p a r e d ,  a n d  a f e w  

p a r a m e t e r s  f o r  t h e  s u i t a b i l i t y  s u b m o d e l .  The  m o d e l  i s  d r i v e n  by  

a m a n a g e m e n t  s c e n a r i o .  I t  i s  n o t  o r i e n t e d  t o  a p o l i c y  l e v e l ,  b u t  



FIGURE 3 

INTEKRELATION OF SUBMODELS; 
WITH DATA REQUIREMENTS 

[ > ~ a n a ~ e m e n t  s c e n a r i o s  1 
I > ~ a s e  map d a t a  I 

OPPORTUNITY 
SUBMODEL 1 

A c c o u n t s  f o r  t h e  s p a t i a l  
e f f e c t s  o f  f o r e s t  n a n a g e -  
ment a c t i o n s  on  r e c r .  
o p p o r t u n i t y .  A p p l i e s  
d i s t a n c e  a n d  s i z e  
c r i t e r i a  t o  a c c o u n t  f o r  
a d j a c e n c y  f a c t o r s  a n d  
m a i n t a i n  minimum manage- 
ment u n i t  s i z e  

> B a s e  y e a r  p a r t i c .  
> P o p u l a t i o n  p r o j e c t i o n  
> T r e n d  f a c t o r s  
> T r a n s f o r m a t i o n  f a c t o r s  

- - 

PARTICIPATION 
SUBNODEL 

P r o j e c t s  p a r t i c .  f o r  
d i s p .  r e c r .  a c t i v i t i e s  
i n  two s t a g e s  i n  p r o p o r -  
t i o n  t o  ( 1 )  f u t u r e  pop.  
by a g e  c l a s s  a n d  ( 2 )  
a c t i v i t y - t r e n d  f a c t o r s .  
A c t i v i t y  p a r t i c .  i s  
t r a n s f o r m e d  t o  ROS 
c l a s s  p a r t i c i p a t i o n .  

r 
SUITABILITY 

SUBHODEL 

Makes a  c o m p a r i s o n  of 
f u t u r e  o p p o r t u n i t y  a n d  
p a r t i c .  t o  d e t e r m i n e  
o v e r -  o r  u n d e r s u p p l y  
f o r  e a c h  d i s p e r s e d  ROS 
c l a s s .  O p p o r t u n i t y  i s  
c o n v e r t e d  t o  R V D ' s  
u s i n g  c a p a c i t y  c o e f .  

c o e f f i c i e n t s  



FIGURE 4 

FLOW DIAGRAM OF OPPORTUNITY 
SUBMODEL 

C r e o t e  map t o  be  used  
R S  a  d i s t ~ n c e  s c a l e  

I 

4-71 
s c e n a r i o  + R C  t i o n s ?  

t o  a c c o u n t  f o r  i m p a c t i n g  
a c t i o n s ,  r e d e l  i n e a t i n n  

t h e  s i z e  end o p p o r t .  

H e c l e s s i f y  s e t t i n g s  
a s  a more deve loped  
ROS t y p e  ----I 

T a b u l a t e  a r e a  o f  
e a c h  o p n o r t u n i t y  t y p e  +I----- 

t h e  l a s t  

P r i n t  o u t  r e s u l t s  L-I 
t 

Postpac k s e v e r a l  maps 

Next m a r q i n a l l y -  
s i z e d  ~ e t t i n q  I 

See  F i g u r e  9 f o r  a n  e n l a r g e m e n t  
upon t h e  e n c l o s e d  p r o c e d u r e .  
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to an operational level, so scenarios are comprised of 

location-specific actions. Each scenario run would proceed 

through RAR without user interaction, opportunity submodel 

first, followed by the participation submodel, and finally the 

suitability submodel. Interpretation of and comparison between 

scenario runs is done by the user. 

All programming has been written by the author in FORTRAN 

and in the user-oriented language of the Map Analysis Package 

(MAP), which has been developed at the Yale School of Forestry 

and Environmental Studies (Tomlin, 1980) (Appendix C). 

Programming for the participation and suitability submodels is 

in FORTRAN, and that for the opportunity submodel is written 

partly in the MAP language and partly as modifications and 

extensions to the base code of MAP (which is written in FORTRAN) 

(Appendix B). The MAP package is highly useful in cartographic 

modeling and forms the basis of programming for the Recreation 

Allocation Routine. Alterations as listed in Appendix C were 

made to the MAP package to more effectively model this dispersed 

recreation problem. 



OPPORTUNITY SUBNQDEL 

The o p p o r t u n i t y  s u b m o d e l  i s  t h e  m o s t  c o m p l e x  s u b m o d e l ,  a n d  

a l s o  t h e  m o s t  d e v e l o p e d  i n  t h e  p r o t o t y p e  v e r s i o n  o f  RAR. It 

s i m u l a t e s  t h e  i n v a s i o n ,  s u c c c e s s i o n ,  r e c o v e r y  p r o c e s s ,  d e t a i l i n g  

t h e  m a n n e r  i n  w h i c h  f o r e s t  managemen t  a c t i o n s  e f f e c t  t h r e e  

c l a s s e s  o f  d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y :  R o a d e d  N a t u r a l ,  

S e m i - P r i m i t i v e  N o n - M o t o r i z e d ,  a n d  P r i m i t i v e .  A s  a p r o t o t y p e  

mode l  d e v e l o p e d  f o r  a  p a r t i c u l a r  s t u d y  a r e a ,  t h e  m o d e l  i s  n o t  

p r e s e n t l y  c a p a b l e  of  a c c o a n t i n g  f o r  t h e  i m p a c t s  u p o n  

S e m i - P r i m i t i v e  M o t o r i z e d  o p p o r t u n i t y .  No a t t e m p t  h a s  b e e n  made 

t o  mode l  w i n t e r  d i s p e r s e d  r e c r e a t i o n  u s e ,  as  w i n t e r  o p p o r t u n i t y  

i s  n o t  i n  c o n f l i c t  w i t h  t h r e e - s e a s o n  o p p o r t u n i t y  a n d  w i n t e r  

d i s p e r s e d  r e c r e a t i o n  p l a n n i n g  h a s  n o t  y e t  b e e n  made  a s  

s y s t e m a t i c  a s  t h r e e - s e a s o n  d i s p e r s e d  r e c r e a t i o n  p l a n n i n g .  

S p a t i a l  f a c t o r s  i n v o l v e d  i n  t h e  i n v a s i o n ,  s u c c e s s i o n ,  

r e c o v e r y  p r o c e s s  a r e  a c c o u n t e d  f o r  u s i n g  c a r t o g r a p h i c  m o d e l i n g  

t e c h n i q u e s .  C a r t o g r a p h i c  m o d e l i n g  u s e s  t h e  i n f o r m a t i o n  o n  maps 

i n  a  s y s t e m a t i c  a n a l y s i s  o f  l o c a t i o n a l  c h a r a c t e r i s t i c s .  I n  a 

c o m p u t e r  r e p r e s e n t a t i o n  o f  a  map,  t h e  s p a t i a l  c o n t e n t  i s  

r e t a i n e d  a s  a n  i m p l i c i t  g r i d  w o r k  of  c e l l s ,  s o  t h a t  e a c h  c e l l  i s  ' 

a s s o c i a t e d  w i t h  a p a i r  of  C a r t e s i a n  c o o r d i n a t e s .  A g r i d  of 

2 0 , 0 0 0  c e l l s ,  f o r  e x a m p l e ,  r e p r e s e n t s  2 0 , 0 0 0  row-and-column 

c o o r d i n a t e s  of i n f o r m a t i o n ,  u n i f o r m l y  s a m p l e d  a c r o s s  a s t u d y  

a r e a .  



The d a t a  b a s e  f o r  t h e  o p p o r t u n i t y  s u b m o d e l  c o n s i s t s  of  a 

s m a l l  number  of  c o m p u t e r  maps.  The  n e c e s s a r y  d a t a  a r e  o r g a n i z e d  

by t h e m e s ,  w i t h  o n e  t h e m e  r e p r e s e n t e d  o n  e a c h  c o m p u t e r  map, o r  

map l a y e r .  F o r  e x a m p l e ,  water  f e a t u r e s  a r e  o n  o n e  map l a y e r ,  

s l o p e  on  a n o t h e r ,  ROS c l a s s i f i c a t i o n  o n  a t h i r d .  E i g h t  map 

l a y e r s  w e r e  u s e d  f o r  t h e  d a t a  b a s e  o f  t h e  c a s e  s t u d y  ( T a b l e  8 ) .  

T h e m a t i c  i n f o r m a t i o n  a s s o c i a t e d  w i t h  e a c h  g r i d  c e l l  i s  

r e p r e s e n t e d  a s  a  n u m e r i c a l  c o d e ,  e . g .  o n  t h e  ROS map l a y e r ,  1 

r e p r e s e n t s  R u r a l  o p p o r t u n i t y  s e t t i n g ;  2 r e p r e s e n t s  Roaded  

N a t u r a l ;  3 :  S e m i - P r i m i t i v e  M o t o r i z e d ;  4 :  S e m i - P r i m i t i v e  

N o n - M o t o r i z e d ;  a n d  5 :  P r i m i t i v e .  I n  a  s i m i l a r  m a n n e r ,  o t h e r  d a t a  

b a s e  t h e m e s  a r e  e n c o d e d  o n  map l a y e r s .  S i m i l a r l y ,  a  managemen t  

s c e n a r i o  i s  o r g a n i z e d  by  y e a r s  s o  t h a t  e a c h  y e a r  o f  a s c e n a r i o  

i s  o n e  map l a y e r .  T h e  i m p a c t i n g  a c t i o n s  f o r  t h e  y e a r  a r e  s i m p l y  

e n c o d e d  a s  a  n u m e r i c a l  c o d e  a t t a c h e d  t o  t h e  c e l l s  i n  w h i c h  t h e y  

o c c u r .  

The map a n a l y s i s  p r o c e e d s  a s  a  f o r m  o f  map a l g e b r a  ( b e r r y  

a n d  M a n f r e d o ,  1 9 8 1 ) .  O p e r a t i o n s  i n ' t h i s  map a l g e b r a  a r e  

p e r f o r m e d  o n  o n e ,  t w o ,  o r  m o r e  maps t o  c r e a t e  o r  u p d a t e  a map. 

B e g i n n i n g  w i t h  b a s e  d a t a  m a p s ,  e a c h  s t e p  i n  t h e  p r o c e s s  i n v o l v e s  

map r e t r i e v a l ,  o p e r a t i o n  o n  t h e  map, a n d  map s t o r a g e .  A n a l o g o u s  

t o  a n  a l g e b r a i c  p r o c e s s ,  t h e  s i m u l a t i o n  may b e  v i e w e d  a s  a  s e t  

o f  n e s t e d  p a r e n t h e t i c a l s  made up  of o p e r a t i o n s  w h i c h  a l t e r  map 

l a y e r s  ( F i g u r e  4 ) .  T h e  s e q u e n c e  of  e v a l u a t i o n  p r o c e e d s  f r o m  t h e  

i n n e r m o s t  p a r e n t h e s i s  o u t w a r d s .  In t h i s  p r o c e s s ,  a d d i t i o n a l  map 

l a y e r s  a r e  s t o r e d  a s  m o d e l i n g  s t e p s  c r e a t e  t hem.  A t  o t h e r  



TABLE 8 

MAP LAYERS COMPRISING DATA BASE 
FOR OPPORTUNITY SUBMODEL 

Map 

ROSBASE 

ACCESS 

V a l u e s  C a t e g o r i e s  

1 R u r a l  
2 R o a d e d - N a t u r a l  
3 S e m i - P r i m i t i v e  M o t o r i z e d  ( n o t  p r e s e n t  i n  s t u d y )  
4 S e m i - P r i m i t i v e  N o n - M o t o r i z e d  
5  P r i m i t i v e  

H i g h w a y s  
A r t e r i a l s  
C o l l e c t o r s  
L o c a l s  
P r i m i t i v e  r o a d s  
C l o s e d  r o a d s  
Busy  t r a i l s  
T r a i l s ,  g e n e r a l  
H i g h  r o u t e s  

OWNERSHIP 1 S k y k o m i s h  R a n g e r  D i  s t r i c t ,  n o n  w i l d e r n e s s  
2 S k y k o m i s h  R a n g e r  D i s t r i c t ,  w i l d e r n e s s  
3 O t h e r  N a t i o n a l  F o r e s t  l a n d  
4 O t h e r  o w n e r s h i p  

SLOPE O F l a t  ( n o t  p r e s e n t  i n  s t u d y )  
1 L e s s  t h a n  3 5 % ,  s m o o t h  
2 3 5 % - 8 0 % ,  i n t e r m e d i a t e  
4 5 0 % - 9 0 % ,  r u g g e d ,  35-100% o u t c r o p s  a n d  t a l u s ,  

o r  a  d e n s e  d r a i n a g e  p a t t e r n  

VEGETATION 0  < 2 0 %  v e g e t a t i o n  c o v e r a g e ,  e . g .  w a t e r ,  r o c k s  
1  Low a n d  d e n s e ,  o r  somewha t  o p e n ,  e . g .  meadows 
2  H i g h  a n d  somewhat  o p e n ,  e . g .  a l p i n e  f o r e s t  
3 H i g h  a n d  d e n s e ,  e . g .  r e g r o w t h  

ATTRACT O ( n o t  p r e s e n t  i n  t h i s  s t u d y )  
1 N o r m a l  f o r  t h e  a r e a  
2  D i v e r s e  
3  S p e c i a l  f e a t u r e s ,  e . g .  c a m p g r o u n d s ,  m a j o r  p e a k s  

WATER 1 1-12 a c r e  l a k e  
2  12 -25  a c r e  l a k e  
3 L a r g e r  l a k e ,  mos t  of g r i d  c e l l  c o v e r e d  
4 L a r g e r  l a k e ,  a b o u t  h a l f  o f  g r i d  c e l l  c o v e r e d  

FEATURES 1 M a j o r  p e a k s  



F I G U R E :  7 

AN EXAMPLE OF MAP ALGEBRA 

( X G S  ( I M P  @ ( A T T  n SLP V E G ) ) ) *  

*I represents a n  operation 

modeling steps, existing map layers are progressively updated. 

The operations which create and update maps belong t o  four 

classes: reclassification, overlaying, measurement of 

cartographic distances, and characterization of cartographic 

neighborhoods (Tomlin, 1980). In performing an operation, it is 

the codes of map layers which are manipulated. 



Model ing  s c e n a r i o  a c t i o n s .  

For  e a c h  y e a r  of t h e  s c e n a r i o ,  t h e  c o n s e q u e n c e s  of  

i m p a c t i n g  a c t i o n s  upon d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y  a r e  

c a l c u l a t e d  u s i n g  m a p - a l g e b r a  t e c h n i q u e s .  The  s c e n a r i o  d i r e c t s  

which  map l a y e r s  a r e  t o  be  combined  u s i n g  w h i c h  o p e r a t i o n s .  

T h u s ,  p r o g r a m  f l o w  d e p e n d s  upon  t h e  t y p e ,  n u m b e r ,  a n d  s e q u e n c e  

of i m p a c t i n g  a c t i o n s  p r e s e n t  i n  t h e  s c e n a r i o .  

A t  t h e  e n d  of e a c h  y e a r ,  t h e  s c e n a r i o  map l a y e r  h a s  been  

r e a d  ( i n v a s i o n ) ,  a n d  a d j a c e n c y  m a n i p u l a t i o n s  h a v e  b e e n  made 

( s u c c e s s i o n ) ,  i n c l u d i n g  t h o s e  r e s u l t i n g  f r o m  r o a d  c l o s u r e  

( r e c o v e r y j ,  t h e r e b y  u p d a t i n g  t h e  ROS map l a y e r .  The manner  i n  

which  i m p a c t i n g  a c t i o n s  a r e  a c c o u n t e d  f o r  i s  c r i t i c a l  t o  t h e  

v a l i d i t y  o f  t h e  model .  The u s e f u l n e s s  of  m o d e l i n g  i s  i n  

s i m p l i f y i n g  r e a l i t y  and  y e t  r e t a i n i n g  t h e  e s s e n t i a l  a s p e c t s .  

O v e r s i m p l i f i c a t i o n  o r  m i s c o n s t r u i n g  t h e  e s s e n t i a l  a s p e c t s  would  

l e a d  t o  r e s u l t s  which  a r e  u s e l e s s ,  i f  n o t  m i s l e a d i n g .  

Each t y p e  of  i m p a c t i n g  a c t i o n  r e q u i r e s  a d i f f e r e n t  m o d e l i n g  

a p p r o a c h  ( T a b l e  9 ) .  F o r  l a n d  e x c h a n g e s ,  t h e  a p p r o p r i a t e  c e l l s  

a r e  s i m p l y  r e c l a s s i f i e d  on t h e  o w n e r s h i p  map l a y e r .  R e c r e a t i o n  

c a p a c i t y  i s  a f f e c t e d  by a d d i n g  t o  o r  s u b t r a c t i n g  f r o m  t h e  s t u d y  

a r e a  l a n d  b a s e .  T r a i l  c o n s t r u c t i o n  r e q u i r e s  r e c l a s s i f i c a t i o n  o f  

t h e  a p p r o p r i a t e  c e l l s  on  t h e  a c c e s s  map l a y e r .  S e c t i o n s  of b u s y  

t r a i l s  c r o s s i n g  P r i m i t i v e  (PR)  s e t t i n g s  a r e  r e c l a s s i f i e d  a s  

S e m i - P r i m i  t i v e  Non-Motor ized  (SPNM) t o  a  d i s t a n c e  o f  1/ 2 m i l e  t o  

e i t h e r  s i d e  of t h e  t r a i l .  ( A l l  d i s t a n c e s  g i v e n  i n  t h i s  s e c t i o n  

1 1 1  



TABLE 9 

SCENARIO ACTIONS AND THEIR AFFECT ON 
DISPERSED RECREATION OPPORTUNITY 

- - 

lmpacts 
f 

I Road construction 

Effect on Opportunity * 
- 

Linear development 
Reclassification of a corridor of land 
from PR to SPNM. (Could otherwise be 

Harvest sites treated as an inconsistency.) 

Road closure- 
permanent 

I 

I Trail construction 

Reclassification to either side of the 
road of a 112 mile corridor of land to 
RN bordered by a 2 112 mile band of 
land reclassifiied to SPNM. 

Area is reclassified as if closed road 
does not exist. Usually there would be 
loss of RN settingh and a gain of SPNM 
and possibly PR settings. 

Addition of trail to 'ACCESS' map will 
affect feature-dependent capacity. 

I Land ownership-in 1 I 

Busy trail 

May effect land of any opportunity type, 
but the addition or loss of RN setting 1 

Reclassification of a corridor of land 
from PR to SPNM. 

( Land ownership-out I is more common. I 

* No SPM setting is present'in study area. 

should be understood as average noneuclidean di-stances, which 

take into account the varying resistances to transmission of 

impacts and to movement of recreationists; this is discussed 

below with respect to modeling the criteria.) Although not 

needed in this case study, linear developments and harvest si-tes 

similarly require reclassification of a band of land 114 mile to 

either side, such that effected PR settings are reclassified as 

SPNM. 



I n  m o d e l i n g  t h e  i m p a c t  of r o a d  c o n s t r u c t i o n ,  two d i s t a n c e  

c r i t e r i a  a r e  u s e d .  One c r i t e r i o n  d e l i n e a t e s  a  Roaded  N a t u r a l  

(RN) c l a s s i f  i c a t i o n  f r o m  a S e m i - P r i m i t i v e  N o n - M o t o r i z e d  (SPNM) 

c l a s s i f i c a t i o n ;  t h e  s e c o n d  s e p a r a t e s  a  S e m i - P r i m i t i v e  

Non-Moto r i zed  c l a s s i f i c a t i o n  f r o m  a P r i m i t i v e  (PR)  

c l a s s i f i c a t i o n .  I n  a  z o n e  e x t e n d i n g  t o  1 1 2  m i l e  f r o m  t h e  

c o n s t r u c t e d  o r  r e o p e n e d  r o a d ,  c e l l s  o n  t h e  ROS map l a y e r  a r e  

r e c l a s s i f i e d  a s  RN; f r o m  1 1 2  m i l e  t o  3 m i l e s ,  t h e  c e l l s  a r e  

r e c l a s s i f i e d  as  SPNM ( a n y  e x i s t i n g  RN c l a s s i f i c a t i o n  t a k e s  

p r i o r i t y ) ;  b e y o n d  3 m i l e s  f r o m  t h e  r o a d ,  c e l l s  a r e  c l a s s i f i e d  as 

PR ( e x i s t i n g  SPNM a n d  RN c l a s s i f i c a t i o n s  t a k e  p r i o r i t y ) .  

F o r  p e r m a n e n t  r o a d  c l o s u r e s ,  t h e  a r e a  i s  r e c l a s s i f i e d  a s  i f  

t h e  p e r m a n e n t l y  c l d s e d  r o a d  d o e s  n o t  e x i s t .  H o w e v e r ,  r e m a i n i n g  

r o a d s  i n  t h e  v i c i n i t y  of  t h e  p e r m a n e n t l y  c l o s e d  r o a d  d o  i m p a c t  

r e c r e a t i o n  o p p o r t u n i t y ,  a n d  m u s t  be  a c c o u n t e d  f o r .  C e l l s  o n  t h e  

ROS map l a y e r  w i t h i n  a  z o n e  6 m i l e s  f r o m  t h e  c l o s e d  r o a d  a r e  

r e c l a s s i f i e d  t o  a c c o u n t  f o r  o p e n  r o a d s ,  l i n e a r  d e v e l o p m e n t s ,  a n d  

b u s y  t r a i l s .  A s  a  r e s u l t ,  t h e r e  i s  t h e  p o s s i b l e  o u t c o m e  o f  f e w e r  

@ R N  c e l l s ,  o r  l e s s  RN o p p o r t u n i t y .  The 6 m i l e  d i s t a n c e  i s  n e e d e d  

f o r  t h o s e  c e l l s  w i t h i n  3 m i l e s  of  t h e  c l o s e d  r o a d  w h i c h  m i g h t  b e  

e f f e c t e d  b y  r e m a i n i n g  r o a d s  w h i c h  a r e  u p  t o  3 m i l e s  f u r t h e r  

away ;  t h u s  t h e  3 m i l e  c r i t e r i o n  m u s t  be d o u b l e d .  



Model ing  t h e  c r i t e r i a .  - 

Through a p p l i c a t i o n  of t h e  r e m o t e n e s s  a n d  s i z e  c r i t e r i a ,  

t h e  i m p a c t  o f  s c e n a r i o  a c t i o n s  o n  t h e  r e c r e a t i o n  o p p o r t u n i t y  o f  

a d j a c e n t  l a n d s  i s  a c c o u n t e d  f o r .  R e m o t e n e s s  c r i t e r i a  a r e  u s e d  i n  

r e c l a s s i f y i n g  t h e  ROS map l a y e r  t o  a c c o u n t  f o r  t h e  a t - a - d i s t a n c e  

e f f e c t s  o f  i m p a c t i n g  a c t i o n s .  N e x t ,  a f t e r  a l l  a c t i o n s  of  a  

p a r t i c u l a r  s c e n a r i o  y e a r  a r e  d e a l t  w i t h ,  s i z e  c r i t e r i a  a r e  

a p p l i e d  t o  t h e  r e s u l t i n g  ROS a r e a s .  O u t p u t s  o f  t h e  o p p o r t u n i t y  

submode l  a r e  s e n s i t i v e  t o  t h e  way i n  which  t h e  r e m o t e n e s s  a n d  

s i z e  c r i t e r i a  a r e  m o d e l l e d .  

A n o n e u c l i d e a n  m e a s u r e  o f  c a r t o g r a p h i c  d i s t a n c e  i s  u s e d  i n  

m o d e l i n g  t h e  s p a t i a l  e x t e n t  o f  s c e n a r i o  i m p a c t s  upon  r e c r e a t i o n  

o p p o r t u n i t y .  The r e l a t i v e  r e s i s t a n c e  t o  movement,  o r  ' c o s t ' ,  

t h a t  i s  a s s o c i a t e d  w i t h  d i f f e r e n t  s l o p e s ,  v e g e t a t i o n  t y p e s ,  a n d  

a t t r a c t i n g  f e a t u r e s  v a r i e s  f r o m  p l a c e  t o  p l a c e .  I n  t h e  m o d e l ,  

t h e  r e l a t i v e  ' c o s t '  of  t h e s e  f a c t o r s  i n  u n i t s  of  d i s t a n c e  i s  

p l a c e d  on a  map c a l l e d  FRICTION. Thus  e a c h  c e l l  o f  FRlCTION 

c o n t a i n s  t h e  v a l u e  of t h e  r e l a t i v e  c o s t ,  o r  f r i c t i o n ,  r e q u i r e d  

t o  move t h r o u g h  t h a t  c e l l .  T h i s  i s  a  f r i c t i o n  t o  t h e  e x t e r n a l  

e k f e c t s  of  i m p a c t i n g  a c t i o n s ,  a s  w e l l  a s  t o  t h e  movement o f  

r e c r e a t i o n i s t s .  By i n c o r p o r a t i n g  FRICTION a s  a  d i s t a n c e  s c a l e ,  

l o c a l  v a r i a t i o n s  i n  n o n e u c l i d e a n  d i s t a n c e  may be  a c c o u n t e d  f o r .  

The a p p r o a c h  t a k e n  i n  d e v e l o p i n g  t h e  FRICTION map was t o  

combine  t h e  r e s i s t a n c e s  of  s l o p e  a n d  v e g e t a t i o n  a n d  t h e  

a t t r a c t i o n s  of d i v e r s e  l a n d s c a p e s  a n d  s p e c i a l  f e a t u r e s .  The  
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w e i g h t e d  sum o f  t h e  c o d e s  f r o m  t h e  s l o p e ,  v e g e t a t i o n ,  a n d  

a t t r a c t i o n  G a p s  g i v e  t h e  a p p r o p r i a t e  d i s t a n c e  m e a s u r e m e n t  f o r  

e a c h  c e l l :  

[ ( 2  x SLOPE)  + VEGET - ATTRACT] x 10 = FRICTION 

The f r i c t i o n  d i s t a n c e  h a s  b e e n  n o r m a l i z e d  t o  t h e  e u c l i d e a n  

d i s t a n c e  s c a l e .  I n  d o i n g  s o ,  t h e  w e i g h t e d  sum o f  t h e  m e a n s  o f  

t h e  c o d e s  a c t u a l l y  p r e s e n t  o n  t h e  map l a y e r s  f o r  s l o p e ,  

v e g e t a t i o n ,  a n d  a t t r a c t i o n  r e p r e s e n t s  a  d i s t a n c e  o f  

a p p r o x i m a t e l y  . 2 2  m i l e s  p e r  c e i l ,  w h i c h  i s  t h e  a v e r a g e  d i s t a n c e  

of t r a v e l  a c r o s s  a c e l l .  T h u s ,  t h e  mean n o n e u c l i d e a n  u n i t  of 

m e a s u r e  i s  s e t  e q u a l  t o  t h e  e u c l i d e a n  u n i t  o f  m e a s u r e ,  a n d  t h e  

v a r i a t i o n  i n  n o n e u c l i d e a n  m e a s u r e m e n t  a c c o u n t s  t o  some  d e g r e e  

f o r  e n v i r o n m e n t a l  v a r i a t i o n .  

The s i z e  c r i t e r i a  a r e  a p p l i e d  t o  t h e  o p p o r t u n i t y  s e t t i n g s  

on  t h e  ROS map a f t e r  a p p l y i n g  t h e  r e m o t e n e s s  c r i t e r i a .  Any 

s p l i n t e r  a r e a s  c r e a t e d  i n  a p p l y i n g  t h e  r e m o t e n e s s  c r i t e r i a  a r e  

j o i n e d  t o  a c o n t i g u o u s  s e t t i n g  u s i n g  r e c l a s s i f i c a t i o n  

o p e r a t i o n s .  T h e n  s e t t i n g s  w h i c h  a r e  m a r g i n a l l y  u n d e r s i z e d  

a c c o r d i n g  t o  t h e  s i z e  c r i t e r i a  a r e  c o n s i d e r e d  ( F i g u r e  8 ) .  

The n e i g h b o r h o o d  o f  t h e  m a r g i n a l l y - u n d e r s i z e d  s e t t i n g  n e e d s  

t o  be c h a r a c t e r i z e d .  W h e t h e r  o r  n o t  t h e  s e t t i n g  i s  l a r g e  e n o u g h  

d e p e n d s  o n  t h e  t y p e  a n d  s i z e  o f  n e i g h b o r i n g  o p p o r t u n i t y  

s e t t i n g s .  The  n e i g h b o r i n g  s e t t i n g s  may be  of  a  t y p e  a n d  s i z e  

w h i c h  w o u l d  s u f f i c i e n t l y  c o m p l e m e n t  t h e  r e c r e a t i o n i s t ' e  

p e r c e p t i o n  of  a n  e x p a n s i v e  b a c k c o u n t r y  e n v i r o n m e n t .  ------------------ 
The f a c t o r  o f  10  p r o d u c e s  t h e  m a g n i t u d e  a p p r o p r i a t e  f o r  t h e  
n e c e s s a r y  MAP command. 



F I G U R E  8 

PROCEDURE T O  HANDLE 
MARGINALLY-SIZED S E T T I N G S  " 

1 Order  them I I small- 
t o  l a r q e s t  PR, s m a l l .  
t o  l a r g e s t  SFkiil 

t 
Next m a r g i n a l l y - s i z e d  
s e t t i n q  

1 

Form a 1 /2  m i l e  wide 
band around s e t t i n g  

n bnnd which nre i n  band which rrro 
a r g o  enough SPNM (ti) 

I a r e a  o f  t h e  band I 
S t a n d a r d i z e ( a 6  a r a t i o  
t h i s  t o t a l  a t w i n f i t  t h e  
a re t i  of  thf?  band i-1 ------T 

p r e s e n t  ROS 
c l a s s i f i c a t i o n  

'~emove s e t t i n g '  
/ \ f r o m  f u r t h e r  

c o n s i d e r ~ t i o n  

No 1 ,  - 

Done f o r  y e a r ,  
t ~ b u l a t e  a r e a  o f  e a c h  
o ~ o o r t u n i  t y  t y  oe 

*See F i g u r e  4 f o r  t h e  p lacement  of  t h i s  p rocedure  
w i t h i n  o p p o r t u n i t y  submodel. 



The approach taken in modeling this fairly subjective 

matter is to weight the codes for ROS type and setting size of 

those grid cells within 1/2 mile of the marginally-sized setting 

by their ROS type and setting size. For a marginally sized SPNM 

setting for example, a neighboring cell belonging to a large 

Primitive setting is given a high (plus) weighting and a cell 

belonging to a Roaded Natural setting is given a low (minus) 

weighting. The weighted sum of such codes is divided by the 

number of cells in the band to yield a ratio independent of the 

size of the band surrounding the setting in question. The 

resulting ratio must be greater than a standard ratio for the 

setting to be considered large enough. 

The order in which the size criteria are applied to 

undersized and marginally-sized settings is important, since 

reclassifying the ROS class of a setting might effect the 

subsequenr testing of another setting. The undersized and 

marginally sized settings are considered in an order that 

minimizes the number of modeling steps required. 

The evidence of humans criteria are not considered due to 

the insignificant degree of impact which has resulted from past 

mining operations, settlements, and other miscellaneous 

developments in the study area, and the close association of 

harvest sites with roads. Similar conditions are probably 

widespread throughout the West, where development is yet 

expanding into the forests. 



Submodel p r o g r a m m i n g  a n d  s t r u c t u r e .  

The n e c e s s a r y  c a r t o g r a p h i c  m o d e l i n g  i s  programmed u s i n g  a  

m o d i f i e d  v e r s i o n  of  t h e  Map A n a l y s i s  P a c k a g e  (MAP). MAP i s  a  

g e n e r a l ,  a d a p t i v e  c o m p u t e r  p a c k a g e  d e s i g n e d  t o  b e  u s e d  i n  a  

v a r i e t y  of  a p p l i c a t i o n s  s u i t e d  t o  c a r t o g r a p h i c  m o d e l i n g .  T h u s ,  

MAP i s  s t r u c t u r e d  a s  a  number of commands w r i t t e n  i n  a  

u s e r - o r i e n t e d  l a n g u a g e  which  d i r e c t s  how o p e r a t i o n s  a r e  t o  b e  

p e r f o r m e d  o n  u s e r - s u p p l i e d  maps. The u s e r  s i m u l a t e s  h i s  p r o b l e m  

by d e t e r m i n i n g  t h e  a p p r o p r i a e e  s e q u e n c e  of  commands,  i . e .  by 

programming i n  t h e  MAP l a n g u a g e .  

I n  t u r n ,  t h e  Map A n a l y s i s  P a c k a g e  i s  w r i t t e n  i n  FORTRAN. I n  

d e v e l o p i n g  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e ,  m o d i f i c a t i o n s  w e r e  

made t o  t h e  FORTRAN programming of t h e  MAP p r o g r a m  t o  s u i t  t h i s  

m o d e l i n g  p r o b l e m .  T h i s  was p r i m a r i l y  d o n e  u s i n g  a  p r o v i s i o n  o f  

t h e  Map A n a l y s i s  P a c k a g e  f o r  t h e  a d d i t i o n  o f  u s e r - d e f i n e d  

o p e r a t i o n s  which  a r e  a d d r e s s e d  w i t h  t h e  INSERT command. 

I n  s t r u c t u r e ,  t h e  o p p o r t u n i t y  s u b m o d e l  i s  c o n c e p t u a l l y  

o r g a n i z e d  i n t o  t h r e e  l e v e l s :  e x e c u t i v e ,  m a n a g e r i a l ,  a n d  w o r k e r  

( F i g u r e  5 ) .  The t h r e e  l e v e l s  i n t e r a c t  w i t h  e a c h  o t h e r  i n  a  

h i e r a r c h i c a l  f a s h i o n  a s  a l l u d e d  t o  by t h e  c h o i c e  of names  f o r  

e a c h  l e v e l .  T h i s  a n a l o g u e  h a s  a  t a n g i b l e  b a s i s  i n  R e c r e a t i o n  

A l l o c a t i o n  R o u t i n e  p r o g r a m m i n g ,  w h i c h  i s  o r g a n i z e d  i n t o  f i l e s  

a t t a c h e d  t o  d i f f e r e n t  i n p u t - o u t p u t  ( 1 0 )  u n i t s .  

A t  t h e  e x e c u t i v e  l e v e l ,  p r e l i m i n a r y  work i s  p e r f o r m e d  s u c h  

a s  r e a d i n g  i n  t h e  d a t a  b a s e  a a c  s c e n a r i o  maps ,  c r e a t i n g  a  f e w  
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maps w h i c h  a r e  u s e d  r e p e a t e d l y  a s  p a r a m e t e r s ,  a n d  t a b u l a t i n g  

b a s e  y e a r  d a t a .  The e x e c u t i v e  l e v e l  p r i m a r i l y  d i r e c t s  t h e  y e a r  

t o  y e a r  f l o w  of  s c e n a r i o  maps t o  t h e  m a n a g e r i a l  l e v e l ,  a n d  

p e r f o r m s  f i n a l  t a b u l a t i o n s  a t  t h e  e n d  of  t h e  s c e n a r i o .  

A t  t h e  m a n a g e r i a l  l e v e l ,  t h e  n e c e s s a r y  d i r e c t i n g  w i t h i n  

e a c h  m o d e l l e d  y e a r  i s  p e r f o r m e d  t o  a c c o u n t  f o r  t h e  i m p a c t  o f  

s c e n a r i o  a c t i o n s .  P rogram f l o w  i s  d i r e c t e d  t o  t h e  w o r k e r  l e v e l  

t o  p e r f o r m  r e c l a s s i f i c a t i o n  o p e r a t i o n s  a n d  a p p l y  t h e  r e m o t e n e s s  

a n d  s i z e  c r i t e r i a  i n  p r o p e r  s e q u e n c e .  Bo th  t h e  e x e c u t i v e  a n d  

m a n a g e r i a l  l e v e l s  a r e  w r i t t e n  e n t i r e l y  i n  t h e  MAP command 

l a n g u a g e ,  w i t h  t h e  programming p l a c e d  i n  f i l e s  named EXEC and 

MANAGER ( I 0  u n i t  l o ) ,  r e s p e c t i v e l y .  

The w o r k e r  l e v e l  c o n s i s t s  of  a  number of s e p a r a t e  w o r k i n g  

u n i t s .  Some w o r k i n g  u n i t s  a t  t h e  w o r k e r  l e v e l  a r e  w r i t t e n  a s  

s u b r o u t i n e s  u s i n g  t h e  MAP l a n g u a g e  w h i c h  a r e  p l a c e d  i n  f i l e s  

named: DIGIT2 ( I 0  u n i t  l l ) ,  BANDMAP (I0 u n i t  1 4 ) ,  a n d  CONTIGSZ 

( I 0  u n i t  1 5 ) .  ~ t h e r  w o r k i n g  u n i t s  a r e  w r i t t e n  i n  FORTRAN and  

t h e n  a d d r e s s e d  u s i n g  t h e  INSERT o p e r a t i o n  of  t h e  Map A n a l y s i s  

P a c k a g e .  N i n e  d i f f e r e n t  INSERT commands w e r e  prpgrammed i n  

FORTRAN by t h e  a u t h o r  s p e c i f i c a l l y  f o r  t h e  R e c r e a t i o n  A l l o c a t i o n  

R o u t i n e .  

The INSEKT o p e r a t i o n  p e r f o r m s  e s s e n t i a l  f u n c t i o n s  i n  t h e  

R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  ( T a b l e  1 0 ) .  A l l  b r a n c h i n g  of 

p rogram f l o w  o c c u r s  w h i l e  e x e c u t i n g  a n  INSEKT command. T h i s  i s  

b e c a u s e  t h e  MAP l a n g u a g e  h a s  no  commands s u c h  a s  ' i f  s t a t e m e n t s '  

w h i c h  b r a n c h  p r o g r a m  f l o w  a s  a  r e s u l t  of  i n t e r m e d i a t e  o u t c o m e s .  



INSERT 1: 

INSERT 2: 

INSERT 3: 

INSERT 4: 

INSERT 5: 

INSERT 6: 

INSERT 7: 

INSERT 8: 

TABLE 1 0  

FUNCTION OF THE 'INSERT' WORKING UNITS 

Tests for existence of undersized areas. 

Tests for existence of marginally-sized areas. 

Marginally-sized areas are ordered in a hierarchy 
and aispensed one at a time to INSERT 4 .  

Determines whether a particular undersized area is 
large enough due t ?  neighborhood conditions. 

Stores the output of the opportunity submodel 
for each year. 

Resets variables and a map in preparation for 
the next year. 

Distance criteria are applied to update ROSBASE 
as appropriate for the impacting actions of the 
scenario year. Others maps are appropriately 
updated. 

Feature-dependent carrying capacity is determined 
in units of RVD's. Results are put into a file and 
attached to an I0 unit. 

Postpacks a map in run length encoded format 
appropriate for use in a later run of MAP. 

When MAP is used in an interactive mode, the user makes such 

intermediate decisions. RAR is written to be used in a batch 

mode, i.e. without user interaction during a run, thus affording 

substantial reductions in run costs and taster run times, while 

making the user's task easier. Therefore, internal decisions are 

made using FORTRAN statements which test for certain conditions 

while executing an INSERT command. 

Certain working units addresstd with the INSERT operation 

determine the next series of MAP commands to be executed, i.e. 



how maps a r e  t o  b e  a l t e r e d .  T h e s e  MAP commands a r e  p a s s e d  f r o m  

t h e  FORTRAN p r o g r a m m i n g  t o  t h e  e x e c u t i v e  a n d  m a n a g e r i a l  l e v e l s  

f o r  e x e c u t i o n  by u s i n g  a g o - b e t w e e n  f i l e ,  GOPHER ( 1 0  u n i t  1 7 ) .  

O t h e r  w o r k i n g  u n i t s  s t o r e  i n f o r m a t i o n  o f f  o f  maps a n d  into 

a r r a y s  f o r  l a t e r  u s e  i n  t h e  s u i t a b i l i t y  s u b m o d e l .  

The i n p u t  d a t a  i n  e n c o d e d  f o r m  a n d  t h e  MAP commands n e e d e d  

t o  s t o r e  t h e s e  d a t a  a s  maps a r e  c o n t a i n e d  i n  f i l e s  named MDATA 

( I 0  u n i t  8 )  a n d  SCEN.D o r  SCEN.P ( I 0  u n i t  1 2 ) .  T h e r e  a r e  t h r e e  

a d d i t i o n a l  f i l e s  a t t a c h e d  t o  I 0  u n i t s  f o r  o u t p u t  d a t a :  ROAREAS 

( I 0  u n i t  1 8 ) ,  FDDATA ( I 0  u n i t  1 9 ) ,  a n d  FDCAP ( I 0  u n i t  1 3 ) .  

I n  a r u n  o f  t h e  RAR r o u t i n e ,  p r o g r a m  f l o w  b e g i n s  a t  t h e  

e x e c u t i v e  l e v e l  (EXEC). Run s t a t e m e n t s  e n a b l e  t h e  MAP p a c k a g e  

a n d  a s s i g n  I 0  u n i t s .  E x e c u t i o n  o f  t h e  f i r s t  MAP commands s t o r e  

t h e  e n c o d e d  d a t a  b a s e  (MDATA) a n d  a  s c e n a r i o  of  i m p a c t i n g  

a c t i o n s  ( i n  t h i s  c a s e  e i t h e r  SCEN.D o r  SCEN.P) a s  c o m p u t e r  maps.  

U s i n g  INSERT 5 ,  b a s e  y e a r  o u t p u t s  of  o p p o r t u n i t y  i n  n u m b e r s  o f  

c e l l s  of e a c h  ROS c l a s s  a r e  s t o r e d  i n  a  FORTRAN a r r a y .  T h e n  e a c h  

t i m e  s t e p  o t  t h e  s i m u l a t i o n  i s  c o n s i d e r e d  i n  t u r n ,  w i t h  t h e  

i m p a c t i n g  a c t i o n s  f o r  t h e  y e a r  f i r s t  b e i n g  t r a n s f e r r e d  t o  a map 

(WKMGTACT). 

C o n t r o l  t h e n  moves  t o  t h e  m a n a g e r i a l  l e v e l  (MANAGER). 

MANAGER f i r s t  d i r e c t s  t h e  p r o g r a m  f l o w  t o  INSERT 7 ,  w h i c h  c h e c k s  

WKMGTACT t o  s ee  i f  t h e r e  a r e  a n y  i m p a c t i n g  a c t i o n s  f o r  t h e  y e a r .  

If n o t ,  a number  of  r e c o r d s  i n  MANAGER a r e  s k i p p e d  s o  t h a t  t h e  

o u t p u t s  f o r  t h e  y e a r  a r e  r e c o r d e d  ( t h e  s a m e  a s  t h e  p r e v i o u s  

y e a r ) ,  a n d  c o n t r o l  i s  t h e n  p a s s e d  t o  EXEC t o  c o n t i n u e  w i t h  t h e  



n e x t  t i m e  s t e p .  I f  t h e r e  a r e  i m p a c t i n g  a c t i o n s  f o r  t h e  c u r r e n t  

t i m e  s t e p ,  a  s e q u e n c e  of  MAP commands a r e  s t o r e d  i n  GOPHER w h i c h  

a c c o u n t  f o r  t h e  e f f e c t  of  i m p a c t i n g  a c t i o n s  by a p p l y i n g  d i s t a n c e  

c r i t e r i a  a n d  u p d a t i n g  maps. When c o n t r o l  r e t u r n s  t o  MANAGER, 

GOPHER i s  r e a d  t o  e x e c u t e  t h e s e  o p e r a t i o n s .  

A s  d i r e c t e d  f r o m  MANAGER, t h e  s i z i n g  p r o c e d u r e  i s  t h e n  

begun .  INSERT 6 s i m p l y  r e s e t s  t h r e e  f l a g s  u s e d  i n  s u b s e q u e n t  

p rogramming .  The p r o g r a m  f l o w  moves t o  DIGIT2 which  i s  a  f i l e  o f  

MAP commands u s e d  t o  c r e a t e  a  map o f  r e c r e a t i o n  o p p o r t u n i t y  (RO) 

s e t t i n g s  r e p r e s e n t e d  a s  t w o - d i g i t  c o d e s :  t h e  f i r s t  d i g i t  

i n d i c a t e s  t h e  RO c l a s s  a n d  t h e  s e c o n d  d i g i t  i n d i c a t e s  t h e  s i z e .  

T h e n ,  u n d e r s i z e d  RO s e t t i n g s  m u s t  b e  r e c l a s s i f i e d  a n d  

m a r g i n a l l y - s i z e d  RO s e t t i n g s  m u s t  h a v e  t h e  c h a r a c t e r  o f  t h e i r  

s u r r o u n d i n g  s e t t i n g s  t e s t e d ,  i n  o r d e r  t o  c o m p l e t e  t h e  s i z i n g  

p r o c e d u r e .  

U n d e r s i z e d  s e t t i n g s  a r e  p a s s e d  t o  INSERT 1 o n  a  map. T h e s e  

s e t t i n g s  a r e  r e c l a s s i f i e d  s o  t h a t  t h e i r  RO c l a s s i f i c a t i o n  i s  

t h a t  of a n  a p p r o p r i a t e  n e i g h b o r i n g  s e t t i n g .  T h i s  r e q u i r e s  two 

s t a g e s ,  t h e r e f o r e  a  s e c o n d  p a s s  i s  made t h r o u g h  t h e  commands i n  

DIGIT2 a n d  INSERT 1. 

Next m a r g i n a l l y - s i z e d  R O  s e t t i n g s  a r e  p a s s e d  t o  INSERT 2 0'1 

a . m a p .  I t  t h e r e  a r e  no  m a r g i n a l l y - s i z e d  s e t t i n g s ,  t h e  s i z i n g  

p r o c e d u r e  i s  c o m p l e t e  a n d  t h e  y e a r - e n d  o u t p u t s  a r e  s t o r e d .  I n  

t h a t  c a s e ,  c o n t r o l  i s  p a s s e d  b a c k  t o  EXEC t o  c o n t i u u e  w i t h  t h e  

n e y t  t i m e  s t e p .  I f  t h e r e  a r e  m a r g i n a l l y - s i z e d  s e t t i n g s ,  a  

p r o c e d u r e  i s  s t a r t e d  w h i c h  c o n s i d e r s  t h e  s i z e  a n d  t y p e  o f  



neighboring KO settings (Figure 8). 

In this procedure, MAP commands, which are passed from 

INSERT 2 to MANAGER, create a map of four-digit codes uniquely 

identifying the marginally-sized settings. Then, INSERT 3 is 

used to order the marginally-sized settings for consideration 

one at a tize. They are considered in a specific order to 

minimize the redundant use of programming and computing time: 

smallest to largest PR settings, followed by smallest to largest 

SPNM settings, 

Next, a series of MAP commands are returned to BANDMAP from 

INSERT 3 via GOPHER. These commands create a map comprised of a 

band of cells surrounding the marginally-sized setting. The 

codes in this band identify the size and type of neighboring RO 

settings. 

The information on this map is used in INSERT 4 to derive a 

coefficient which is subsequently compared to a standard 

(BRATlO), thereby indicating whether the marginally-sized 

setting is large enough, If it is large enough, the ROS 

classification does not change. If it is not la-rge enough, MAP 

commands which reclassify the setting are passed from INSERT 4 

to CONTIGSZ to be executed. Either way, the procedure is 

repeated for the next marginally-sized setting in queue by first 

returning to INSERT 3 in order to create a new map of 

surrounding cells. Once all the marginally-sized settings are 

checked, the sizing procedure is complete and control is 

returned to MANAGER. 



A t  t h i s  s t a g e ,  t h e  a c c o u n t i n g  f o r  t h e  e f f e c t s  of  i m p a c t i n g  

a c t i o n s  f o r  t h e  s c e n a r i o  y e a r  i s  c o m p l e t e .  The  o u t p u t s  f o r  t h e  

y e a r  a r e  s t o r e d  i n  a n  a r r a y  u s i n g  INSERT 5.  C o n t r o l  i s  t h e n  

p a s s e d  f r o m  MANAGER t o  EXEC i n  o r d e r  t o  g e t  t h e  i m p a c t i n g  

a c t i o n s  f o r  t h e  n e x t  y e a r ,  w h i c h  a r e  c o n s i d e r e d  i n  a s i m i l a r  

c o u r s e  of p r o g r a m  f l o w .  

A f t e r  t h e  l a s t  y e a r  of t h e  s c e n a r i o  i s  s i m u l a t e d ,  t h e  r u n  

of t h e  o p p o r t u n i t y  s u b m o d e l  i s  c o m p l e t e  e x c e p t  f o r  a  f e w  

c o n c l u d i n g  t a s k s .  C e r t a i n  maps a r e  p o s t p a c k e d  i n  r u n - l e n g t h  

encoded  f o r m  u s i n g  INSERT 9 f o r  l a t e r  p l o t t i n g  a n d  f o r  u s e  i n  a  

s u b s e q u e n t  r u n  of t h e  p r o g r a m  which  c a l c u l a t e s  f e a t u r e - d e p e n d e n t  

c a p a c i t i e s .  T h e s e  p o s t p a c k e d  maps a r e  s t o r e d  i n  FDDATA. The 

s i z e - d e p e n d e n t  o u t p u t s  a r e  s t o r e d  i n  ROAREAS. T h r o u g h o u t  t h e  

r u n ,  l i n e - p r i n t e r  d i s p l a y s  o f  maps a r e  made. A t  t h e  e n d  of  t h e  

r u n ,  a map (ROSCHANGE) i s  d i s p l a y e d  of t h o s e  c e l l s  w h i c h  a r e  

d i f f e r e n t  i n  ROS c l a s s i f i c a t i o n  f r o m  t h e  b a s e  y e a r .  The  f i r s t  

d i g i t  of t h e  c o d e s  on t h e  map g i v e  t h e  ROS c l a s s i f i c a t i o n  a t  

s c e n a r i o ' s  e n d  a n d  t h e  s e c o n d  d i g i t  i n d i c a t e s  t h e  b a s e  y e a r  ROS 

c l a s s i f i c a t i o n .  

Programming i n  t h e  o p p o r t u n i t y  submode l  o f  t h e  RAR r o u t i n e  

h a s  been b a s e d  i n  p a r t  on  d e v e l o p m e n t a l  p r o g r a m m i n g  d o n e  by 

B e r r y  ( 1 9 7 9 ) .  The a p p r o a c h e s  of f o r m i n g  t w o - d i g i t  maps f o r  u s *  

i n  s i z i n g  RO s e t t i n g s  a n d  of a p p l y i n g  d i s t a n c e  c r i t e r i a  u s i n g  

MAP commands a r e  t a k e n  f r o m  B e r r y .  A s  e x t e n t i o n s  t o  t h i s  

pro.gramming f o r  t h e  p r e s e n t  o p e r a t i o n a l  c a s e  s t u d y ,  

m a r g i n a l l y - s i z e d  a r e a s  a r e  d e a l t  w i t h  a n d ,  a s  a m i n o r  p o i n t ,  



n o n e u c l i d e a n  d i s t a n c e  i s  m e a s u r e d  u s i n g  t h e  FRICTION map. 

F u r t h e r m o r e ,  o b j e c t i v e s  i n  t h i s  s t u d y  h a v e  b e e n  t o  mode l  dynamlc  , 

s c e n a r i o s  of  i m p a c t i n g  a c t i o n s  i n  a  p r o g r a m  t o  b e  u s e d  i n  b a t c h  

mode, w h i l e  B e r r y  m o d e l l e d  a  s t a t i c  ROS d e l i n e a t i o n  w h i c h  i s  

d e p e n d e n t  on  u s e r - i n t e r v e n t i o n .  

O u t p u t s  - of  r e c r e a t i o n  o p p o r t u n i t y .  

The o p p o r t u n i t y  s u b m o d e l  d e t e r m i n e s  o u t p u t s  o f  d i s p e r s e d  

r e c r e a t i o n  o p p o r t u n i t y  i n  two ways:  by t h e  s i z e  of  t h e  

o p p o r t u n i t y  s e t t i n g s  of  e a c h  c l a s s ,  a n d  by t h e  

r e c r e a t i o n - d e p e n d e n t  f e a t u r e s  w i t h i n  o p p o r t u n i t y  s e t t i n g s  of  

e a c h  c l a s s .  T h a r  i s ,  o u t p u t s  of  r e c r e a t i o n  o p p o r t u n i t y  f o r  e a c h  

o p p o r t u n i t y  c l a s s  a r e  e i t h e r  i n  a c r e s ,  o r  i n  n u m b e r s  of  l a k e s  

and  m o u n t a i n  p e a k s ,  m i l e s  of r o a d s  a n d  t r a i l s ,  e t c .  P r e s e n t l y ,  

s i z e  o u t p u t s  a r e  t a b u l a t e d  f o r  e a c h  y e a r ,  w h i l e  

f e a t u r e - d e p e n d e n t  o u t p u t s  a r e  c a l c u l a t e d  a t  t h e  e n d  of t h e  

s c e n a r i o  r u n  o n l y .  I n  b o t h  c a s e s ,  o n l y  t h e  o p p o r t u n i t y  w i t h i n  

t h e  s t u d y  a r e a  p r o p e r  i s  t a b u l a t e d  ( S k y k o m i s h  R a n g e r  D i s t r i c t  i n  

t h i s  s t u d y ) ,  i . e .  l a n d s  u n d e r  o t h e r  j u r i s d i c t i o n s  a r e  e x c l u d e d .  

By o v e r l a y i n g  t h e  ROS map w i t h  t h e  o w n e r s h i p  map a t  t h e  end  o f  

e a c h  s c e n a r i o  y e a r ,  t h e  r e s u l t  i s  t h e  ROS c l a s s i f i c a t i o n  of o n l y  

t h o s e  c e l l s  i n  t h e  s t u d y  a r e a  p r o p e r .  

Wi th  t h e  s i z e - d e p e n d e n t  a p p r o a c h ,  t h e  number  of c e l l s  of  

e a c b  o p p o r t u n i t y  t y p e  i s  t o t a l l e d  a n d  s t o r e d  i n  a n  a r r a y ,  a t  t h e  

end  of e a c h  y e a r .  T h u s  a t  t h e  end of t h e  s c e n a r i o  r u n ,  t h e  a r r a y  



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

T h e s e  a r e  t h e  d a t a  u s e d  by  t h e  s u i t a b i l i t y  s u b m o d e l .  F o r  t h e  

f e a t u r e - d e p e n d e n t  a p p r o a c h ,  t h e  n e c e s s a r y  d a t a  a r e  o n  maps  w h i c h  

m u s t  b e  p o s t p a c k e d  u s i n g  a n  INSERT o p e r a t i o n .  T h e s e  p o s t p a c k e d  

maps  a r e  u t i l i z e d  by  a n o t h e r  p r o g r a m  t o  d e t e r m i n e  

f e a t u r e - d e p e n d e n t  c a p a c i t y  ( s e e  s e c t i o n  1 V . C  b e l o w ) .  

PARTICIPATION SUBMODEL 

The p a r t i c i p a t i o n  s u b m o d e l  p r o j e c t s  f u t u r e  d i s p e r s e d  

r e c r e a t i o n  p a r t i c i p a t i o n  f o r  t h e s t u d y  a rea .  B e c a u s e  t h e  

p a r t i c i p a t i o n  s u b m o d e l  i s  l a r g e l y  a u t o n o m o u s  t o  t h e  o t h e r  

s u b m o d e l s ,  u s e r - p r e f e r r e d  p r o j e c t i o n s  c o u l d  b e  s u b s t i t u t e d .  The 

a p p r o a c h  d i s c u s s e d  b e l o w  h a s  b e e n  u s e d  i n  t h e  p r o t o t y p e  RAR 

m o d e l .  T h e  i n p u t  n e e d e d  i n c l u d e s :  b a s e - y e a r  a c t i v i t y  

p a r t i c i p a t i o n  d i s a g g r e g a t e d  by  a g e  c l a s s ;  p r o j e c t e d  p o p u l a t i o n  

f i g u r e s  b y  a g e  c l a s s ;  r e l a t i v e  g r o w t h  f a c t o r s  f o r  e a c h  a c t i v i t y  

t y p e ;  a n d  c o e f f i c i e n t s  t o  t r a n s f o r m  p a r t i c i p a t i o n  b y  a c t i v i t y  

t y p e  t o  p a r t i c i p a t i o n  b y  o p p o r t u n i t y  c l a s s .  The  o u t p u t  n e e d e d  

f r o m  t h e  p a r t i c i p a t i o n  s u b m o d e l  i s  t h e  number  o f  p a r t i c i p a n t s  i n  

e a c h  o p p o r t u n i t y  c l a s s ,  f o r  e a c h  y e a r ;  t h e s e  a r e  i n p u t  d a t a  t o  

t h e  s u i t a b i l i t y  s u b m o d e l .  The  a p p r o a c h  u s e d  s t a r t s  w i t h  b a s e  

y e a r  p a r t i c i p a t i o n  d a t a  p e r  a c t i v i t y  t y p e  ( s u c h  a s  U . S . F o r e s t  

S e r v i c e  RIM d a t a ) ,  p r o j e c t s  t h i s  p a r t i c i p a t i o n  p e r  a c t i v i t y  i n t o  

t h e  f u t u r e  a n d  i i n a l l y  t r a n s f o r m s  t h e  d a t a  t o  p a r t i c i p a t i o n  b y  

o p p o r t u n i t y  c l a s s .  



Base  y e a r  p a r t i c i p a t i o n  i s  p r o j e c t e d  i n  two s t a g e s :  f i r s t  

t o  a c c o u n t  f o r  p o p u l a t i o n  i n c r e a s e s ,  a n d  t h e n ,  t o  a d j u s t  f o r  

d i f f e r e n c e s  i n  r e l a t i v e  g r o w t h  among a c t i v i t i e s .  F o r  e a c h  

a c t i v i t y ,  p a r t i c i p a t i o n  by a g e  c l a s s  i s  a d j u s t e d  by t h e  

p r o p o r t i o n  of  p o p u l a t i o n  i n c r e a s e  f o r  t h e  a p p r o p r i a t e  a g e  c l a s s .  

T h i s  i s  d o n e  f o r  e v e r y  f i f t h  y e a r  o n l y  ( s u b s e q u e n t l y  f i g u r e s  f o r  

i n t e r m e d i a t e  y e a r s  a r e  i n t e r p o l a t e d ) ,  b e c a u s e  p o p u l a t i o n  

p r o j e c t i o n s  a r e  u s u a l l y  t a b u l a t e d  a t  5 y e a r  i n t e r v a l s  a t  b e s t .  

T h e s e  f i r s t  s t a g e  p r o j e c t i o n s  a r e  a d j u s t e d  by r e l a t i v e  g r o w t h  

f a c t o r s ,  y i e l d i n g  a c t i v i t y - p a r t i c i p a t i o n  p r o j e c t i o n s  by a g e  

c l a s s .  E a c h  a c t i v i t y  h a s  p r e v i o u s l y  b e e n  a s s i g n e d  o n e  of  t h r e e  

c a t e g o r i e s  of p a r t i c i p a t i o n  g r o w t h  r e l a t i v e  t o  t h e  b a s e  y e a r  

p a r t i c i p a t i o n :  s t a b l e  ( 0 %  i n c r e a s e  i n  e a c h  5 y e a r s ) ,  m o d e r a t e  

( 5 . 7 %  i n c r e a s e  i n  e a c h  5  y e a r s ) ,  o r  f a s t  ( 1 2 . 5 %  i n c r e a s e  i n  e a c h  

5 y e a r s ) .  When a g e  c l a s s  f i g u r e s  a r e  t o t a l l e d  f o r  e a c h  y e a r ,  t h e  

r e s u l t  i s  t h e  p r o j e c t e d  p a r t i c i p a t i o n  i n  t h e  a c t i v i t y  f o r  e v e r y  

f i f t h  y e a r .  

N e x t ,  t h e  a c t i v i t y  p a r t i c i p a t i o n  f i g u r e  i s  b r o k e n  down a s  

t o  o p p o r t u n i t y  c l a s s e s .  For  e x a m p l e ,  i t  m i g h t  b-e t h e  c a s e  t h a t  

6 0 %  of t h e  d i s p e r s e d  camping  a c t i v i t y  o c c u r s  i n  Roaded N a t u r a l  

s e t t i n g s ,  20% o c c u r s  i n  S e m i - p r i m i t i v e  N o n - M o t o r i z e d ,  a n d  20% 

o c c u r s  i n  P r i m i t i v e  s e t t i n g s .  I n  t h a t  c a s e ,  t h e  t r a n s f o r m a t i o n  

f a c t o r s  w h i c h  d i s a g g r e g a t e  t h e  c a m p i n g  p a r t i c i p a t i o n  w o u l d  b e :  

.6 (RN),  .2  (SPNM), a n d  .2 ( P R ) .  T h e s e  s t e p s  of  p r o j e c t i o n  and  

t r a n s f o r m a t i o n  a r e  r e p e a t e d  f o r  e a c h  a c t i v i t y .  



T h e n ,  f o r  e a c h  o p p o r t u n i t y  c l a s s ,  t h e  number  o f  

p a r t i c i p a n t s  i n  a l l  a c t i v i t i e s  i s  t o t a l l e d .  F o r  e x a m p l e ,  t h e  

number  o f  RN c a m p i n g  p a r t i c i p a n t s  p l u s  t h e  number  o f  RN 

f i s h e r m e n  p l u s  t h e  number  o f  RN m o t o r c y c l i s t s ,  a n d  s o  f o r t h ,  

g i v e s  t h e  t o t a l  RN p a r t i c i p a t i o n .  F i n a l l y ,  t h e  p a r t i c i p a t i o n  i n  

y e a r s  o t h e r  t h a n  e v e r y  f i f t h  y e a r  i s  i n t e r p o l a t e d  l i n e a r l y .  T h i s  

p r o j e c t i o n  i s  u s e d  a s  a  s t a n d a r d  a g a i n s t  w h i c h  t o  c o m p a r e  

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

The p r o g r a m m i n g  f o r  t h e  p a r t i c i p a t i o n  s u b m o d e l  i s  w r i t t e n  

i n  FORTRAN.  

S U I T A B I L I T Y  SUBMODEL 

I n  t h e  s u i t a b i l i t y  s u b m o d e l ,  t h e  r e s u l t s  o f  t h e  o t h e r  

s u b m o d e l s  a r e  c o m b i n e d ,  t h u s  p r o v i d i n g  t h e  f o r e s t  m a n a g e r  w i t h  

i n f o r m a t i o n  a s  t o  t h e  d e f i c i t s  a n d  s u r p l u s s e s  o f  f u t u r e  

r e c r e a t i o n  o p p o r t u n i t y .  D a t a  f r o m  t h e  o p p o r t u n i t y  s u b m o d e l  m u s r  

f i r s t  be  c o n v e r t e d  t o  R V D ' s  o f  c a p a c i t y  u s i n g  c a p a c i t y  

c o e f f i c i e n t s  w h i c h  a r e  i n p u t  t o  t h e  s u i t a b i l i t y  s u b m o d e l .  The  

c a p a c i t y  i s  t h e n  c o m p a r e d  w i t h  t h e  p r o j e c t e d  p a r t i c i p a t i o n ,  f o r  

e a c h  d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y  c l a s s  f o r  e a c h  y e a r .  

Two a p p r o a c h e s  t o  c a l c u l a t i n g  t h e  c a p a c i t y  of t h e  a v a i l a b l e  

o p p b r t u n i t y  h a v e  b e e n  p r o g r a m m e d :  (1 )  s i z e  d e p e n d e n t ,  a n d  ( 2 )  

f e a t u r e  d e p e n d e n t .  I n  t h e  f i r s t  a p p r o a c h ,  t h e  number  o f  a c r e s  i n  



e a c h  o p p o r t u n i t y  c l a s s  i s  m u l t i p l i e d  by  c a p a c i t y  c o e f f i c i e n t s  t o  

y i e l d  t h e  y e a r l y  c a p a c i t y .  I n  t h e  s e c o n d  a p p r o a c h ,  s i n c e  e a c h  

r e c r e a t i o n  f e a t u r e  ( l a k e ,  t r a i l ,  r o a d ,  e t c . )  h a s  a  d i f f e r e n t  

c a p a c i t y  a s s o c i a t e d  w i t h  i t ,  t h e  a m o u n t  o f  e a c h  f e a t u r e - t y p e  i s  

m u l t i p l i e d  by  t h e  a p p r o p r i a t e  c a p a c i t y  c o e f f i c i e n t s .  U s i n g  t h e  

f e a t u r e - d e p e n d e n t  a p p r o a c h ,  o n l y  t h e  c a p a c i t i e s  a t  t h e  e n d  of  a  

s c e n a r i o  r u n  a r e  d e t e r m i n e d .  T h i s  m e t h o d  i s  i n c l u d e d  i n  o r d e r  t o  

d e m o n s t r a t e  i t s  i m p l e m e n t a t i o n  a n d  t o  c o m p a r e  t h e  r e s u l t s  w i t h  

t h e  s i z e - d e p e n d e n t  a p p r o a c h ,  s i n c e  i t  i s  i n  a n  e a r l y  s t a g e  o f  

d e v e l o p m e n t  by  s t a f f  a t  M t .  B a k e r  - S n o q u a l m i e  N a t i o n a l  F o r e s t .  

P r o g r a m m i n g  f o r  t h e  s i z e - d e p e n d e n t  a p p r o a c h  i s  w r i t t e n  i n  

FORTRAN. T h e  i n p u t  d a t a  f r o m  t h e  o p p o r t u n i t y  s u b m o d e l  a r e  t h e  

number of  c e l l s  o f  e a c h  o p p o r t u n i t y  c l a s s  f o r  e a c h  y e a r .  T h e s e  

f i g u r e s  a r e  c o n v e r t e d  t o  a c r e s .  T h e n  t h e  n u m b e r s  o f  a c r e s  a r e  

c o n v e r t e d  t o  c a p a c i t y  f i g u r e s  i n  n u m b e r s  o f  p a r t i c i p a n t s  (RVD's)  

u s i n g  t h e  a p p r o p r i a t e  PAOT/ac re  c o e f f i c i e n t s  a d j u s t e d  f o r  

s e a s o n a l  f a c t o r s ,  i . e .  

R V D ' s  = SIZE x PAOT x MS x PU x LOS/12.  

C a p a c i t y  i s  t h e n  c o m p a r e d  t o  p r o j e c t e d  p a r f i c i p a t i o n  by  

s u b t r a c t i n g  t h e  f i r s t  f i g u r e  f r o m  t h e  l a t t e r ,  s i n c e  b o t h  a r e  

g i v e n  i n  R V D ' s  p e r  o p p o r t u n i t y  c l a s s  p e r  y e a r .  N e t  s u r p l u s s e s  

a n d  n e t  d e f i c i t s  a r e  p r i n t e d  o u t  f o r  e a c h  o p p o r t u n i t y  c l a s s  a n d  

y e a r .  A s  w e l l ,  t h e  t o t a l  n e t  s u r p l u s  a n d  t o t a l  n e t  d e f i c i t  o f  

a l l  y e a r s  a r e  p r i n t e d  o u t  by  o p p o r t u n i t y  c l a s s .  A s i m i l a r  ------------------ 
PAOT : p e r s o n s - a t - o n e - t i m e ;  MS : l e n g t h  i n  d a y s  o f  m a n a g e d  
s e a s o n ;  PU : w e e k d a y ,  w e e k e n d  p a t t e r n - o f - u s e ;  LOS : 
l e n g t h - o f - s t a y  i n  h o u r s .  A l l  o f  t h e s e  c o e f f i c i e n t s  a r e  u s e d  i n  
U.S. F o r e s t  S e r v i c e  p l a n n i n g  (USDA, 1 9 8 0 ~ ) .  



comparison of capacity is made against participation projections 

which are 10% greater and 10% less than the initial 

participation figures. Thus providing the surplusses and 

deficits of capacity for a range of use estimates. 

In the feature-dependent approach, each recreational 

feature must be specified as to the ROS class it is situated 

within. The necessary information for the location of features 

is on the computer maps existing at the end of a scenario run. 

These maps are postpacked into encoded form for an ensuing run 

through a program which determines the ROS association and the 

resulting capacity. This program is written partly in the MAP 

language, and partly as an INSERT operation written in FORTRAN. 

The relevant recreational features are on map layers which 

are overlain with the recreation opportunity settings of the 

study area to create a map of multi-digit codes. These codes are 

enumerated properly in an INSERT routine, giving the total 

number of each designated feature type per ROS class. The totals 

are multiplied by PAOT and seasonal adjustment coefficients, 

thus converting the numbers of features to RVD's of capacity for 

each feature type in an opportunity class. Totaling the 

feature-specific capacities of each opportunity class, then 

gives the total capacity per opportunity class. The feature 

types and capacity coefficients are those developed by Fessel 

and Frankenstein (1981). This may then be compared by the 

manager to the projected participation in a manner similar to 

that used for the size-dependent approach. 



U s i n g  e i t h e r  a p p r o a c h ,  r u n s  of d i f f e r e n t  s c e n a r i o s  w i l l  

g i v e  d i f f e r e n t  r e s u l t s ,  w h i c h  t h e  m a n a g e r  may a n a l y z e .  T h e s e  

f i g u r e s  may b e  g r a p h e d  f o r  v i s u a l  a n a l y s i s  o r  o t h e r w i s e  c o m p a r e d  

by t h e  f o r e s t  m a n a g e r .  No c o m p a r i s o n  among o p p o r t u n i t y  c l a s s e s  

i s  made o f  t h e  s u r p l u s  a n d  d e f i c i t  f i g u r e s  s i n c e  m a k i n g  

t r a d e o f f s  b e t w e e n  o p p o r t u n i t y  c l a s s e s  r e q u i r e s  human j u d g e m e n t .  

The R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  h a s  b e e n  i m p l e m e n t e d  o n  

a n  I B M  4 3 4 1  a t  S imon  F r a s e r  U n i v e r s i t y ,  u s i n g  t h e  M i c h i g a n  

T e r m i n a l  S y s t e m  (MTS) as  a s y s t e m  l a n g u a g e .  T h e  p r o g r a m  c o u l d  

r e a d i l y  b e  i m p l e m e n t e d  o n  many s y s t e m s ,  as  t h e  Map A n a l y s i s  

P a c k a g e  h a s  b e e n  w i d e l y  a n d  s u c c e s s f u l l y  d i s t r i b u t e d  t o  

i n s t a l l a t i o n s  u t i l i z i n g  a  d i v e r s i t y  of c o m p u t i n g  e n v i r o n m e n t s .  



CHAPTER V 

SKYKOMlSH CASE STUDY 

CASE STUDY AREA 

The S k y k o m i s h  R a n g e r  D i s t r i c t  was  s e l e c t e d  a s  a  c a s e  s t u d y  

a r e a  ( F i g u r e  6 ) .  The c a s e  s r u d y  a r e a  p r o v i d e d  a  more  c o n c r e t e  

f r amework  i n  w h i c h  t o  d e v e l o p  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  

by p r o v i d i n g  t h e  b a s e  d a t a  a n d  s c e n a r i o  d a t a  w i t h  w h i c h  t o  r u n  

a n d  t e s t  t h e  m o d e l  i n  a  ' r e a l  l i f e '  s i t u a t i o n .  The s t u d y  a r e a  

s e l e c t e d ,  S k y k o m i s h  Ranger  D i s t r i c t  i s  i u  Mt .Baker  - S n o q u a l m i e  

N a t i o n a l  F o r e s t  a b u t t i n g  t h e  w e s t  s i d e  o f  t h e  P a c i f i c  C r e s t  o f  

t h e  C a s c a d e  M o u n t a i n s  i n  W a s h i n g t o n  S t a t e .  The a r e a  o f f e r s  many 

i n t e r e s t i n g  f e a t u r e s  f o r  t h i s  s t u d y :  

1 .  Both v a l u a b l e  t i m b e r  a n d  h i g h  r e c r e a t i o n a l  u s e  a r e  p r e s e n t ;  

2 .  A good r e p r e s e n t a t i o n  of r e c r e a t i o n  o p p o r t u n i t y  t y p e s  e x i s t  

( e x c e p t  f o r  S e m i - p r i m i t i v e  M o t o r i z e d ) ,  i n c l u d i n g  s i z e a b l e  

s e t t i n g s  o f  P r i m i t i v e  o p p o r t u n i t y ;  

3 .  S e v e r a l  u n i q u e  r e c r e a t i o n  p l a n n i n g  s t u d i e s  h a v e  b e e n  d o n e  i n  

t h e  a r e a ;  

4 .  A m a j o r  p l a n n i n g  d e c i s i o n  i s  i m p e n d i n g  w h i c h  f o r m s  t h e  b a s i s  

of t h e  two s c e n a r i o s ;  

5 .  . The s i z e  o f  t h e  a r e a  i s  a p p r o p r i a t e  f o r  a  p r o t o t y p e  m o d e l ;  

6 .  T h e r e  i s  a n  i n t e r s p e r s e d  o w n e r s h i p  p a t t e r n ,  a d d i n g  a  
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d i m e n s i o n  of  c o m p l e x i t y ;  

7 .  The a r e a  i s  i n  p r o x i m i t y  t o  t h e  a u t h o r ' s  u n i v e r s i t y  campus .  

F o r  t h e  many r e c r e a t i o n i s t s  i n  t h e  S e a t t l e  a r e a ,  t h e  

D i s t r i c t  i s  l e s s  t h a n  two h o u r s  d r i v e  a l o n g  f e d e r a l  h i g h w a y s .  

The  P a c i f i c  C r e s t  T r a i l  w e a v e s  b a c k  a n d  f o r t h  a c r o s s  t h e  e a s t  

b o r d e r  of t h e  D i s t r i c t ,  a n d  a  s o u t h e r n  f i f t h  o f  t h e  D i s t r i c t  i s  

c o m p r i s e d  of t h e  A l p i n e  L a k e s  W i l d e r n e s s  a r e a .  L a r g e  n u m b e r s  o f  

r e c r e a t i o n i s t s  a r e  a t t r a c t e d  c o  t h e  d r a m a t i c a l l y  g l a c i a t e d  

l a n d s c a p e ,  t h e  e m e r a l d  c l e a r  r i v e r s  a n d  s t r e a m s ,  t h e  h u n d r e d s  o f  

m i l e s  of r o a d s  s u i t a b l e  f o r  p a s s e n g e r  c a r s ,  s e v e r a l  d a y - h i k e s  t o  

v a n t a g e  p o i n t s  u p  a n d  down t h e  C a s c a d e  R a n g e ,  a s  w e l l  a s  many 

p o i n t s  of  a c c e s s  t o  t h e  P a c i f i c  C r e s t  T r a i l  a n d  t h e  n u m e r o u s  

l a k e s  of t h e  A l p i n e  L a k e s  W i l d e r n e s s .  

Wi th  m i l d  t e m p e r a t u r e s  a n d  a m p l e  r a i n f a l l ,  S k y k o m i s h  R a n g e r  

D i s t r i c t  a l s o  e n c o m p a s s e s  l a n d s  w i t h  some o r  t h e  m o s t  p r o d u c t i v e  

t i m b e r  g r o w t h  r a t e s  i n  N o r t h  A m e r i c a .  S k y k o m i s h  R a n g e r  D i s t r i c t  

i s  a p p r o x i m a t e l y  3 0 5 , 0 0 0  a c r e s  i n  s i z e ,  o n e  t h i r d  o f  w h i c h  i s  

c a p a b l e  a n d  s u i t a b l e  f o r  t i m b e r  a n d  two t h i r d s  o f  w h i c h  i s  r o c k  

a n d  i c e .  A b o u t  6 0 , 0 0 0  a c r e s  ( 2 0  p e r  c e n t )  i s  p r e s e n t l y  managed  

t o r  t i m b e r ,  w i t h  a b o u t  h a l f  o f  t h a t  a s  p o t e n t i a l  f o r  i n t e n s i v e  

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

s t r e a m s i d e  a n d  w i l d l i f e  h a b i t a t  m a n a g e m e n t .  A l t h o u g h  t h e r e  i s  

l i t t l e  c u r r e n t  m i n i n g  a c t i v i t y ,  t h e  a r e a  h a s  g o o d  m i n i n g  

p o t e n t i a l ,  w i t h  t h e  d e g r e e  of  f u t u r e  a c t i v i t y  d e p e n d i n g  l a r g e . l y  

o n . t h e  m e t a l s  m a r k e t  a n d  g o v e r n m e n t  p o l i c i e s .  Any m i n i n g  w o u l d  

b e  u n d e r g r o u n d ,  n o t  o p e n - p i t  o p e r a t i o n s .  



I n  d e l i m i t i n g  t h e  s t u d y  a r e a ,  t h e  S u l t a n  B a s i n  h a s  b e e n  

r emoved  f r o m  c o n s i d e r a t i o n .  S u l ~ a n  B a s i n  i s  a a e t a c h e d  p o r t i o n  

o f  t h e  R a n g e r  D i s t r i c t  t o  t h e  n o r t h w e s t  w h i c h  i s  m o s t l y  a  

s e t t i n g  f o r  d e v e l o p e d  ( n o t  d i s p e r s e d )  r e c r e a t i o n ,  a n d  w h i c h  

e v e n t u a l l y  w i l l  b e  t r a d e d  o u t  i n  l a n d  e x c h a n g e s .  

DEVELOPMENT AND PRESERVATION MANAGEMENT SCENARIOS 

The s c e n a r i o s  of  f u t u r e  m a n a g e m e n t  a c t i o n s  w e r e  d e s i g n e d  t o  

r e f l e c t  a  l a n d  a l l o c a t i o n  d i l e m m a  t h a t  S k y k o m i s h  R a n g e r  D i s t r i c t  

i s  f a c e d  w i t h .  A l o n g  t h e  w e s t  s i d e  o f  t h e  P a c i f i c  C r e s t  

s t r e t c h e s  a n  e x p a n s e  of  l a n d  w h i c h  i s  c u r r e n t l y  r o a d l e s s  a n d  

a c c e s s i b l e  t o  weekend  b a c k p a c k e r s  f r o m  t h e  S e a t t l e  m e t r o p o l i t a n  

a r e a .  T h i s  same l a n d  i s  a l s o  h i g h l y  p r o d u c t i v e  t i m b e r  l a n d .  Much 

of  t h i s  i s  i n c l u d e d  i n  t h e  RARE I1 p r o c e s s  a n d  i s  t h e r e f o r e  

p r e s e n t l y  u n a v a i l a b l e  f o r  t i m b e r  h a r v e s t i n g .  W h i l e  t h e  a v e r a g e  

h a r v e s t  r a t e  h a s  r a n g e d  a r o u n d  500 a c r e s  p e r  y e a r  f o r  t h e  R a n g e r  

D i s t r i c t ,  i f  t h e  r o a d l e s s  s t a t u s  o f  t h i s  a r e a  w e r e  p r e s e r v e d ,  

t h e  s u s t a i n e d  a n n u a l  c u t  w o u l d  d r o p  t o  a r o u n d  200 a c r e s  p e r  

y e a r .  A b o u t  6 0 %  of t h e  t i m b e r  v o l u m e  f o r  t h e  D i s t r i c t  i s  o n  RARE 

11 l a n d s .  

I f  t h e s e  l a n d s  a r e  r e l e a s e d  b y  a  C o n g r e s s i o n a l  d e c i s i o n ,  

t h e  a u t h o r i z a t i o n  f o r  d e c i d i n g  t h e i r  a l l o c a t i o n  b e c o m e s  t h e  

M u l t i p l e  Use  P l a n n i n g  p r o c e s s  o f  t h e  R a n g e r  D i s t r i c t ,  w h i c h  

d i r e c t s  t h a t  a  d e t a i l e d  f o r e s t  p l a n n i n g  p r o c e s s  b e  c o m p l e t e d .  

T h u s ,  i f  r e l e a s e d  a s  RARE I1 l a n d s ,  t h e  s t a t u s  ( f o r  d e v e l o p m e n t  



o r  p r e s e r v a t i o n )  of  a n y  of  t h e s e  r o a d l e s s  a r e a s  w o u l d  n o t  b e  

' r e s o l v e d '  u n t i l  a  F o r e s t  P l a n  i s  c o m p l e t e d  u n d e r  t h e  Land 

Management  P l a n n i n g  p r o c e s s .  The  F o r e s t  P l a n  f o r  Mt .Baker  - 
S n o q u a l m i e  N a t i o n a l  F o r e s t  i s  s c h e d u l e d  f o r  c o m p l e t i o n  i n  1 9 8 3 .  

P l a n  i m p l e m e n t a t i o n  c o u l d  t h e n  b e  f u r t h e r  d e l a y e d  i f  t h e  i s s u e  

i s  t a k e n  t o  t h e  c o u r t s .  

Of t h e  two  s c e n a r i o s  m o d e l l e d  i n  p r o t o t y p e  r u n s  of  RAR, o n e  

r e f l e c t s  t h e  r e a l i s t i c  o u t c o m e  f o r  d i s p e r s e d  r e c r e a t i o n  i f  

d e v e l o p m e n t  o f  t i m b e r  h a u l  r o a d s  i n t o  t h e s e  r o a d l e s s  a r e a s  

p r o c e e d s .  T h e  s e c o n d  i s  a p r e s e r v a t i o n  s c e n a r i o  w i t h  l i t t l e  r o a d  

d e v e l o p m e n t  a n d  much r e d u c e d  h a r v e s t i n g ,  b u t  t h e  s a m e  l a n d  

e x c h a n g e s  a n d  f u t u r e  b u s y  t r a i l s .  Management  a c t i o n s  t a k e n  on  

l a n d s  n e i g h b o r i n g  S k y k o m i s h  R a n g e r  D i s t r i c t  w e r e  n o t  i n c l u d e d ,  

i m p l y i n g  t h a t  t h e  a m o u n t  o f  a v a i l a b l e  p r i m i t i v e  o p p o r t u n i t y  

p r o b a b l y  i s  a  h i g h  e s t i m a t e .  

F i r s t ,  t h e  two s c e n a r i o s  w e r e  d e v e l o p e d  i n  a g e n e r a l  v e r b a l  

f o r m  f r o m  c o n s i d e r a t i o n  of p r e s e n t  t r e n d s  i n  f o r e s t  managemen t  

a n d  f o r e s t  u s e .  The b a s i s  f o r  t h e  s c e n a r i o s  was o u t l i n e d  i n  

c o n s u l t a t i o n  w i t h  J a m e s  B a r t e l m e  ( 1 9 8 1 a ) ,  A c t i n g  C h i e f  R a n g e r  o f  

Skykomish  R a n g e r  D i s t r i c t .  From t h e s e ,  m o d e l l e d  s c e n a r i o s  of  

s i t e - s p e c i f i c  a c t i o n s  w e r e  d e v e l o p e d .  O f  t h e  e i g h t  t y p e s  of  

a c t i o n s  i m p a c t i n g  d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y  w h i c h  t h e  

m o d e l  i s  p rog rammed  t o  d e a l  w i t h ,  t h e  s c e n a r i o s  a s  m o d e l l e d  

i n c l u d e  o n l y  f o u r :  r o a d  c o n s t r u c t i o n ,  p e r m a n e n t  r o a d  c l o s u r e ,  

S c h e d u l e d  t i m b e r  s a l e s  o v e r  t h e  f i r s t  f i v e  y e a r s  w e r e  c h e c k e d  
f o r t h e  R a n g e r  D i s t r i c t s  t o  t h e  n o r t h  a n d  s o u t h  o f  S k y k o m i s h  
R a n g e r  D i s t r i c t ,  a n d  + n d i c a t e d  n o  managemen t  a c t i o n s  t h a t  w o u l d  
e f f e c t  S k y k o m i s h  R a n g e r  D i s t r i c t .  



t r a i l s  w h i c h  become h e a v i l y  u s e d ,  a n d  l a n d  e x c h a n g e d - i n .  T h e n  

e a c h  y e a r  o f  t h e  s c e n a r i o  w a s  e n c o d e d  a s  a  map l a y e r .  B o t h  

s c e n a r i o s  a r e  f i f t e e n  y e a r s  

w i t h  1980 t a k e n  a s  t h e  b a s e  

a r e  g i v e n  h e r e .  

Bo th  s c e n a r i o s  i n c l u d e  

i n  t i m e ,  r u n n i n g  f r o m  1 9 8 1  t o  1 9 9 5 ,  

y e a r .  D e s c r i p t i o n s  bf  t h e  s c e n a r i o s  

t h e  same s c h e d u l e  o f  l a n d  e x c h a n g e s  

a n d  b u s y  t r a i l s .  F u r t h e r m o r e ,  t h e  f i r s t  s i x  y e a r s  o f  b o t h  

s c e n a r i o s  i n c l u d e  t h e  same s c h e d u l e  o f  t i m b e r  h a r v e s t i n g  a n d  

r o a d  c o n s t r u c t i o n ,  t h u s  r e f l e c t i n g  t h e  o u t c o m e  o f  f a c t o r s  

c u r r e n t l y  u n f o l d i n g .  The  c u r r e n t  e c o n o m i c  s l o w d o w n  e f f e c t s  t h e  

r a t e  of  t i m b e r  h a r v e s t i n g  o n  s a l e  s i t e s .  The  e f f e c t  o f  e i t h e r  

t h e  d e v e l o p m e n t  o r  p r e s e r v a t i o n  o f  t h e  RARE I1 l a n d s  b e c o m e s  

s i g n i f i c a n t  i n  1987.  

Land e x c h a n g e  p r o g r a m s  r e f l e c t  a n  o n g o i n g  p r o c e s s  o f  

o w n e r s h i p  c o n s o l i d a t i o n  w i t h  many e x c h a n g e s  c u r r e n t l y  s c h e d u l e d  

t o  o c c u r  o v e r  t h e  n e x t  10  y e a r s .  Land e x c h a n g e s  w i l l  r e s u l t  i n  

t h e  n e t  a d d i t i o n  o f  t h o u s a n d s  o f  a c r e s  t o  S k y k o m i s h  R a n g e r  

D i s t r i c t  o v e r  t h e  s c e n a r i o  t i m e  h o r i z o n .  Much o f  t h i s  l a n d  i s  

p r o p e r t y  o f  t h e  S t a t e  o f  W a s h i n g t o n  e x c h a n g e d  f o r  U . S . F o r e s t  

S e r v i c e  l a n d  i n  o t h e r  R a n g e r  D i s t r i c t s .  The  c o n s o l i d a t i o n  o f  

o w n e r s h i p  i s  c o n t i n u e d  i n  t h e  s c e n a r i o s  f o r  a n o t h e r  f i v e  y e a r s .  

I t  i s  i n e v i t a b l e  t h a t  some h i k i n g  t r a i l s  w i l l  b ecome  much 

more  h e a v i l y  u s e d  i n  t h e  n e x t  15 y e a r s ,  g i v e n  p r e l i m i n a r y  r u n s  

of t h e  p a r t i c i p a t i o n  s u b m o d e l .  T h r e e  i ~ a i l s  w h i c h  p r e s e n t l y  * 

c r o s s  P r i m i t i v e  s e t t i n g s  w e r e  s e l e c t e d  a s  l i k e l y  t o  become  b u s y  

e n o u g h  t o  n e c e s s i t a t e  r e c l a s s i f i c a t i o n  o n  a b u t t i n g  l a n d :  o n e  i n  
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1990 which accesses the Pacific Crest Trail, another leads to a 

basin with numerous lakes in the Alpine Lakes Wilderness Area 

(1992), and the third follows a creek up to a vista-filled 

mountain ridge (1995)(Bartelme, 1981b). 

Only one road closure is scheduled in the modelled 

scenarios. In the fourth year of the preservation scenario, a 

section of road which accesses the area currently under RARE I1 

consideration is permanently closed. In doing so, the primitive 

settings in the area are extended. 

In developing the scenarios, a schedule of future harvests 

has been worked out in order to justify using roads as 

surrogates for the spatial impact of harvest sites, and to guide 

in the scheduling of road construction. The sites of previous 

sales were checked to assure their proximity to roads. The 

schedule of harvest sales and road construction contained in the 

1981-85 Timber Action Plan (USDA, 1980d) was the basis for 

scheduling harvest sites through 1987. There is customarily a 

two year delay from sale date to the time of harvesting (the 

contractee normally has up to five years before defaulting). The 

current economic slowdown has meant that many timber companies 

which buy contracts to harvest timber are delaying harvesting in 

hopes that market conditions will improve. In 1980, the harvest 

was about 15% of the average of the ten previous years. Thus, 

the necessity for harvesting in new drainages has been delayed 

somewhat. The economic slowdown is assumed to slowly turn around 

in 1982 through 1985. 



T h r o u g h  t h e  f i r s t  h a l f  o f  b o t h  s c e n a r i o s ,  h a r v e s t i n g  o c c u r s  

p r e d o m i n a n t l y  i n  two c e n t r a l l y  l o c a t e d  a r e a s  o f  t h e  R a n g e r  

D i s t r i c t :  t h e  v a l l e y  s l o p e s  a l o n g  t h e  B e c k l e r  R i v e r  a n d  i n  t h e  

v i c i n i t y  o f  T o n g a  R i d g e .  S m a l l  a m o u n t s  of  h a r v e s t i n g  d o  o c c u r  

a l o n g  t h e  m a r g i n s  o f  o t h e r  r o a d  s y s t e m ,  i n  a d d i t i o n .  I n  t h i s  

f i r s t  s e v e n  y e a r s ,  h a r v e s t i n g  f i l l s  o u t  a l r e a d y  e x i s t i n g  h a r v e s t  

a r e a s  w i t h  n o  s i g n i f i c a n t  r o a d  c o n s t r u c t i o n  o r  o t h e r  i n t r u s i o n  

i n t o  r o a d l e s s  a r e a s .  T h e r e f o r e ,  t h e  s p a t i a l  i m p a c t  o f  t h e  f i r s t  

f e w  y e a r s  h a r v e s t i n g  o n  r e c r e a t i o n  o p p o r t u n i t y  d o e s  n o t  e x t e n d  

f u r t h e r  t h a n  t h e  i m p a c t  o f  t h e  e x i s t i n g  r o a d s .  

F o r  t h e  m o s t  p a r t ,  w h a t  i s  l e f t  a r e  two l a r g e ,  b u t  

u n e c o n o m i c a l ,  a r e a s  t o  t h e  n o r t h  a n d  w e s t ,  t h e  W i l d e r n e s s  A r e a  

t o  t h e  s o u t h ,  a n  a r e a  a l r e a d y  h e a v i l y  h a r v e s t e d  i n  t o  t h e  

s o u t h w e s t ,  a n d  t h e  RARE I1 l a n d s  t o  t h e  e a s t  a n d  n o r t h e a s t  

( F i g u r e  7 ) .  ln o t h e r  w o r d s ,  t h e r e  a r e  no  m a j o r  a r e a s  t h a t  c a n  be  

moved i n t o  t h a t  a r e  n o t  i n  t h e  R A R E  I1 p r o c e s s .  T h e  B e c k l e r  a n d  

Tonga a r e a s  s t a r t  b e c o m i n g  d e p l e t e d  a r o u n d  1987 .  B e g i n n i n g  i n  

1 9 8 7 ,  t h e  two s c e n a r i o s  d i v e r g e .  

Under  t h e  d e v e l o p m e n t  s c e n a r i o ,  t h e  r o a d l e s s  d r a i n a g e s  t o  

t h e  e a s t  a n d  n o r t h e a s t  a r e  o p e n e d  u p  t o  d e v e l o p m e n t  i n  1 9 8 4 .  

Thus  t i m b e r  s a l e s  f o r  1 9 8 5  a n d  b e y o n d  a r e  a f f e c t e d ,  w i t h  a  two 

y e a r  t i m e  l a g  b e f o r e  a n y  h a r v e s t i n g  i n  t h e s e  a r e a s  b e g i n s .  From 

1987  t o  1 9 9 1 ,  t h e r e  i s  a  t r a n s i t i o n  f r o m  t h e  o l d  h a r v e s t  a r e a s  

t o  t h e  new a r eas ,  w i t h  a l l  h a r v e s t i n g  o c c u r r i n g  i n  t h e  new a r e a s  

beyond 1 9 9 1 .  T h e  u n e c o n o m i c a l  a r e a s  a r e  n e v e r  h a r v e s t e d  I n .  



FIGURE 11 

AREAS OF PRODUCTIVE TIMBERLAND 

pp'J ,&gA4k Economical Roadlcss Area 

Uneconomical Roadless Area 

Alpine Lakes Wilderness Area 



T h r e e  m a j o r  r o a d  c o n s t r u c t i o n  p r o j e c t s  o p e n  u p  d r a i n a g e s  t o  

h a r v e s t i n g  i n  t h e  r o a d l e s s  a r e a .  I n  d o i n g  s o ,  t h r e e  o f  t h e  f o u r  

m a j o r  d r a i n a g e s  i n  t h e  a r e a  a r e  o p e n e d  u p .  Two r o a d s  a r e  

c o n s t r u c t e d  i n  1989  a n d  o n e  i n  1990.  T h r e e  o t h e r  r o a d  

c o n s t r u c t i o n  p r o j e c t s  a l s o  o c c u r i n g  a b o u t  t h i ~  t i m e  i n  o t h e r  

a r e a s  h a v e  l e s s  i m p a c t  u p o n  r e c r e a t i o n  o p p o r t u n i t y .  

The  p a t t e r n  o f  h a r v e s t i n g  a n d  r o a d  c o n s t r u c t i o n  i s  

c h a r a c t e r i s t i c  o f  t h e  way r o a d l e s s  d r a i n a g e s  a r e  o p e n e d  u p  t o  

t i m b e r  h a r v e s t i n g .  T h e  m a i n  r o a d s  a r e  c o n s t r u c t e d  t o  t h e i r  f u l l  

l e n g t h  a t  t h e  t i m e  t h e  f i r s t  c o u p l e  s a l e s  i n  e a c h  d r a i n a g e  a r e  

t o  be  h a r v e s t e d .  The  f i r s t  h a r v e s t  s i t e s  a r e  w i d e l y  d i s p e r s e d  

a l o n g  t h e  new r o a d .  I n  s u c c e s s i v e  y e a r s ,  h a r v e s t i n g  f i l l s  i n  

s i t e s  w i t h i n  a 1 1 2  m i l e  c o r r i d o r  o f  t h e  r o a d .  A c o u p l e  s p u r  

r o a d s  a r e  a d d e d  t o  t h e  m a i n  r o a d s  a s  n e e d z d  t o  r e a c h  s u i t a b l e  

s i t e s  c l o s e  by .  

I n  t h e  l a s t  y e a r s  o f  t h e  s c e n a r i o ,  t h e r e  i s  c o n t i n u e d  

i n - f i l l i n g  of h a r v e s t  s i t e s  a n d  o n e  s p u r  r o a d  i s  c o n s t r u c t e d .  I n  

a d d i t i o n ,  a  f e w  h u n d r e d  a c r e s  o f  l a n d  a r e  e x c h a n g e d  i n t o  t h e  

R a n g e r  D i s t r i c t ,  a n d  two t r a i l s  become h e a v i l y  u s e d .  

Under  t h e  p r e s e r v a t i o n  s c e n a r i o ,  t h e  M t . B a k e r  - S n o q u a l m i e  

F o r e s t  P l a n  w o u l d  d i c t a t e  t h a t  t h e  r o a d l e s s  d r a i n a g e s  t o  t h e  

e a s t  a n d  n o r t h e a s t  a r t  t o  b e  p r e s e r v e d  a s  r o a d l e s s .  I n  r e s p o n s e ,  

t h e  F o r e s t  S e r v i c e  p e r m a n e n t l y  c l o s e s  a  r o a d  a c c e s s i n g  o n e  of -  

t h e  m a j o r  d r a i n a g e s  i n t o  t h e  r o a d l e s s  a r e a ,  a  r o a d  w h i c h  i s  

e x t e n d e d  s e v e r a l  m i l e s  i n  t h e  d e v e l o p m e n t  s c e n a r i o .  T h e  F o r e s t  

1 4 2  



S e r v i c e  h a s  a l r e a d y  c o n t r a c t e d  f o r  h a r v e s t i n g  w h i c h  o c c u r s  i n  

o t h e r  a r e a s  u n t i l  1987 .  A f t e r  1 9 8 6 ,  t h e  a n n u a l  t i m b e r  c u t  d r o p s  

d r a m a t i c a l l y  o v e r  t h e  n e x t  t h r e e  y e a r s  t o  200  a c r e s  p e r  y e a r ,  i n  

o r d e r  t o  fall w i t h i n  s u s t a i n e d  y i e l d  l i m i t s  o n  a m a r k e d l y  

r e d u c e d  a n d  l e s s  p r o d u c t i v e  t i m b e r  l a n d  b a s e .  T h e  t i m b e r  

p r o d u c t i v i t y  o f  t h e s e  r o a d l e s s  a r e a s  h a d  b e e n  i n c l u d e d  i n  

c a l c u l a t i o n s  f o r  t h e  s u s t a i n e d  t i m b e r  y i e l d  o f  S k y k o m i s h  R a n g e r  

D i s t r i c t .  

T h u s ,  h a r v e s t i n g  t h r o u g h o u t  t h e  R a n g e r  D i s t r i c t  w i n d s  down,  

e s p e c i a l l y  i n  t h e  r e c e n t l y  p r o d u c t i v e  a r e a s  o f  B e c k l e r  a n d  

Tonga .  D u r i n g  t h e  t r a n s i t i o n  p e r i o d ,  o n e  r o a d  i s  c o n s t r u c t e d  

e a r l i e r  t h a n  i n  t h e  d e v e l o p m e n t  s c e n a r i o  i n  o r d e r  t o  p a r t l y  

c o m p e n s a t e  f o r  t h e  f o r e g o n e  h a r v e s t i n g .  T h e  l e n g t h s  of  two 

p r o p o s e d  r o a d s  a r e  s h o r t e n e d  t o  a v o i d  i n t r u s i o n  o n t o  f o r m e r  RARE 

I1 l a n d s .  T h e  t h r e e  m a j o r  r o a d s  o p e n i n g  d r a i n a g e  b a s i n s  u n d e r  

t h e  d e v e l o p m e n t  s c e n a r i o  a r e  n o t  c o n s t r u c t e d .  From 1 9 9 0  t o  1 9 9 5 ,  

t h e r e  i s  n o  r o a d  c o s t r u c t i o n ,  s i n c e  t h e  h a r v e s t i n g  a t  r e d u c e d  

l e v e l s  r e m a i n s  a s s o c i a t e d  w i t h  e x i s t i n g  r o a d s .  

I n  1 9 8 9 ,  t h e  n o r t h e a s t  c o r n e r  o f  t h e  R a n g e r  D i s t r i c t  ( a b o u t  

1 5 , 0 0 0  a c r e s )  i s  t o  r e c e i v e  C o n g r e s s i o n a l  d e s i g n a r i o n  a s  a  

W i l d e r n e s s  A r e a .  T h i s  e f f e c t s  t h e  c a l c u l a t i o n  of r e c r e a t i o n  

c a p a c i t y  u s i n g  t h e  f e a t u r e - d e p e n d e n t  a p p r o a c h ,  b u t  n o t  w i t h  t h e  

s i z e - d e p e n d e n t  a p p r o a c h .  

The p r i m a r y  d i f f e r e n c e  i n  t h e s e  t w o  s c e n a r i o s  i s  t h e  a m o u n t  

of  r o a d  c o n s t r u c t i o n .  I n  t h e  d e v e l o p m e n t  s c e n a r i o ,  t h r e e  m a j o r  

r o a d  s e g m e n t s  a r e  c o n s t r u c t e d  i n t o  t h e  r o a d l e s s  a r e a  s i t u a t e d  



a l o n g  t h e  P a c i f i c  C r e s t  T r a i l .  I n  t h e  p r e s e r v a t i o n  s c e n a r i o ,  

t h e s e  r o a d s  a r e  n o t  c o n s t r u c t e d ,  a n d  o n e  m a j o r  a p p r o a c h  r o a d  i s  

p e r m a n e n t l y  c l o s e d .  

OPPORTUNITY DATA 

I n  a d d i t i o n  t o  t h e  s c e n a r i o s  d i s c u s s e d  a b o v e ,  t h e  d a t a  b a s e  

f o r  t h e  o p p o r t u n i t y  s u b m o d e l  c o n s i s t s  o f  c o m p u t e r  e n c o d e d  maps 

( A p p e n d i x  D ) .  T h e s e  maps a r e  u s e d  a s  map l a y e r s  f o r  t h e  

c a r t o g r a p h i c  m o d e l i n g .  To e s t a b l i s h  t h i s  d a t a  b a s e ,  q u e s t i o n s  

h a d  t o  be a d d r e s s e d  c o n c e r n i n g  t h e  map c o v e r a g e  a n d  r e s o l u t i o n ,  

t h e  number  o f  map t h e m e s  a n d  c o d e s  o n  i n d i v i d u a l  m a p s ,  s o u r c e s  

o f  d a t a  f o r  t h e  map l a y e r s ,  me thod  o f  e n c o d i n g ,  a n d  s t o r a g e  

r e q u i r e m e n t s .  

C o v e r a g e  o f  t h e  a r e a  m u s t  p r o v i d e  s u f f i c i e n t  b u f f e r i n g  

b e y o n d  t h e  s t u d y  a r e a  b o u n d a r i e s  t o  p r o p e r l y  ' s i z e '  t h e  a r e a  o f  

t h o s e  s e t t i n g s  w h i c h  e x t e n d  a c r o s s  t h e  b o u n d a r i e s ,  a n d  t o  

a c c o u n t  f o r  t h e  s p a t i a l  i m p a c t  o f  a c t i o n s  i n  n e i g h b o r i n g  

j u r i s d i c t i o n s  ( i f  t h i s  i s  d o n e ) .  T h e  r e q u i r e m e n - t  of  b o u n d i n g  

S k y k o m i s h  R a n g e r  D i s t r i c t  i n  t h i s  way r e s u l t e d  i n  a  map 

r e p r e s e n t i n g  a n  a r e a  2 6  m i l e s  by 3 3  m i l e s .  

I n  t u r n ,  t h e  t o t a l  a r e a  i s  b r o k e n  down i n t o  n u m e r o u s  

s u b a r e a s  w h i c h  a r e  g r i d  c e l l s ,  i n  t h e  way t h a t  a  c h e c k e r b o a r d  i s  

c o v e r e d  w i t h  s m a l l e r  s q u a r e s .  The s i z e  o f  g r i d c e l l s  r e p r e s e n t s  a  

t r a d e o f f  b e t w e e n  f i n e r  r e s o l u t i o n  w h i c h  n e c e s s i t a t e s  a  g r e a t e r  

number  o t  c e l l s ,  a n d  t h e  s l o w e r  d a t a  e n c o d i n g  t i m e  a n d  c o m p u t e r  



r u n  t i m e  r e q u i r e d  f o r  a  g r e a t e r  number  of  c e l l s .  The  minimum 

r e s o l u t i o n  i n  t h i s  a p p l i c a t i o n  m u s t  b e  a d e q u a t e  t o  a c c o u n t  f o r  

t h e  1 / 2  m i l e  d i s t a n c e  c r i t e r i o n ,  w h i c h  w a s  deemed t h e  m o s t  

s e n s i t i v e  s p a t i a l  m e a s u r e m e n t  n e e d e d .  The  r e s o l u t i o n  i s  g r e a t e r  

t h a n  t h e  u n i t  o f  m e a s u r e m e n t  ( t h e  s i z e  o f  o n e  c e l l ) ,  s i n c e  a 

s p e c i f i c  g r o u n d  f e a t u r e  c o u l d  b e  l o c a t e d  a n y w h e r e  w i t h i n  a  c e l l .  

I n  f a c t ,  r e s o l u t i o n  i s  t h e o r e t i c a l l y  l i m i t e d  t o  a b o u t  2 . 1 5  t i m e s  

t h e  c e l l  s i z e ,  a n d  t h e r e f o r e  t h e  c e l l  s h o u l d  b e  n o  g r e a t e r  t h a n  

. 2 3  m i l e s  i n  a l i n e a r  d i m e n s i o n  ( - 2 3  m i l e s  by 2 .15  = . 5  m i l e s ) .  

The  m o d e l  u s e s  2 5  c e l l s  t o  t h e  s q u a r e  m i l e ,  o r  5 c e l l s  t o  t h e  

l i n e a r  m i l e ,  w h i c h  a r e  . 2  m i l e s  o n  a s i d e .  (A c e l l  t h e n  

r e p r e s e n t s  2 5 . 6  a c r e s  o f  f o r e s t  l a n d . )  

G i v e n  t h i s  c e l l  s i z e ,  t h e  t o t a l  a r e a  i s  b r o k e n  down i n t o  

1 3 0  c o l u m n s  ( 2 6  m i l e s  by 5  c e l l s / m i l e )  by 1 6 5  r o w s  ( 3 3  m i l e s  by  

5 c e l l s / m i l e ) .  T h u s ,  l o c a t i o n s  o n  e a c h  map l a y e r  ( a s  a g r i d w o r k  

of c e l l s )  may b e  r e f e r e n c e d  b y  t h e i r  co lumn- row p o s i t i o n .  W i t h  

t h e  a b o v e  c e l l  s i z e ,  e a c h  map l a y e r  i s  c o m p r i s e d  o f  2 1 , 4 5 0  c e l l s  

( 1 3 0  c o l u m n s  by 1 6 5  r o w s ) .  A n o t h e r  way o f  t h i n k i n g  a b o u t  t h i s  i s  

t h a t  e a c h  t h e m a t i c , m a p  c o n s i s t s  o f  2 1 , 4 5 0  p o i n t s  u n i f o r m l y  

s a m p l e d  a c r o s s  t h e  s t u d y  a r e a .  

T h e r e  a r e  e i g h t  map l a y e r s  i n  t h e  d a t a  b a s e  ( T a b l e  8 ) .  Two 

o f  t h e s e ,  t h e  f e a t u r e  a n d  w a t e r  map l a y e r s ,  a r e  o n l y  u s e d  w i t h  

t h e  f e a t u r e - d e p e n d e n t  a p p r o a c h  o i  d e t e r m i n i n g  c a p a c i t y .  E a c h  map 

t h e m e  h a s  1 t o  9 c o d e s  a s s o c i a t e d  w i t h  i t .  A g r i d  c e l l  

i d e n t i f i e d  w i t h  a  c o d e d  a t t r i b u t e  h a s  t h a t  c o d e  s t o r e d  i n  t h e  

c o m p u t e r  f o r  t h e  c o r r e c t  c o l u m n  a n d  row p o s i t i o n .  A l l  c o d e s  u s e d  

1 4 5  



i d e n t i f y  t h e  p r e s e n s e  of a  p a r t i c u l a r  a t t r i b u t e  i n  t h e  

a s s o c i a t e d  g r i d  c e l l .  I n  a d d i t i o n ,  t h e  c o d e s  o n  t h e  t h r e e  map 

l a y e r s  w h i c h  c o m p r i s e  t h e  FRICTION map a r e  u s e d  a s  w e i g h t s ,  i . e .  

t h e  s l o p e ,  v e g e t a t i o n ,  a n d  a t t r a c t i o n  map l a y e r s .  

E x c e p t  f o r  t h e  s l o p e ,  v e g e t a t i o n ,  a n d  a t t r a c t i o n  map 

l a y e r s ,  d a t a  f o r  t h e  map l a y e r s  w e r e  t a k e n  f r o m  U . S . F o r e s t  

S e r v i c e  maps f o r  M t - B a k e r  - S n o q u a l m i e  N a t i o n a l  F o r e s t ,  a t  a  

s c a l e  of 1 / 2  i n c h  t o  t h e  m i l e .  U.S. F o r e s t  S e r v i c e  l i n e -  

p r i n t e r ,  c o m p u t e r  p r i n t o u t s  ( a t  a  s c a l e  of 1 i n c h  t o  t h e  m i l e )  

w e r e  u s e d  f o r  t h e  d a t a  n e e d e d  f a r  s l o p e ,  v e g e t a t i o n ,  a n d  

a t t r a c t i o n ,  The F o r e s t  S e r v i c e  h a s  e n c o d e d  t h e  l a t t e r  

i n f o r m a t i o n  i n  c o m p u t e r  f o r m a t  f o r  u s e  w i t h  FORPLAN. F o r  t h e  

v e g e t a t i o n  map l a y e r ,  U.S.F.S. c o d e s  f o r  s i z e  c l a s s  and  

v e g e t a t i o n  t y p e  r e q u i r e d  r e f o r m a t t i n g  t o  f e w e r  c o d e s  u s i n g  

s i m p l e  a g g r e g a t i o n .  I n f o r m a t i o n  on  t h e  a t t r a c t i o n  map l a y e r  f o r  

s p e c i a l  f e a t u r e s  was a d d e d  t o  t h e  c o m p u t e r  map f o r  l o c a t i o n s  

w i t h  c a m p g r o u n d s ,  m a j o r  p e a k s ,  a n d  s i t e s  t h a t  a r e  i d e n t i f i e d  on  

t h e  p u b l i c  d i s t r i b u t i o n  maps o f  t h e  N a t i o n a l  F o r e s t  a s  s p e c i a l  

i n t e r e s t  p o i n t s ,  s u c h  a s  w a t e r f a l l s .  

I n  o p e r a t i o n ,  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  r e q u i r e s  

s t o r a g e  f o r  30 map l a y e r s ,  o r  30 x 2 1 , 4 5 0  t w o - b y t e  i n t e g e r s .  

Some a d d i t i o n a l  s t o r a g e  i s  n e e d e d  f o r  t h e  map names  and  

c a t e g o r i e s  on e a c h  map, a s  w e l l  a s  t h e  o b j e c t  c o d e .  Much l e s s  

s p a c e  i s  n e e d e d  f o r  p e r m a n e n t  s t o r a g e  a s  t h e r e  a r e  o n l y  t h e  

e i g h t  map l a y e r s  of t h e  d a t a  b a s e  which  f u r t h e r m o r e  a r e  

p r e p a c k e d  i n  a  c o n d e n s e d  f o r m .  



PARTICIPATION DATA 

Implementing the participation projection required that 

many diverse sources of information be combined, i.e. various 

base data were combined to form the input data to the submodel, 

which includes: base year participation by age class; projected 

population by age class; trend factors; and transformation 

coefficients (Appendix E). Recreation participation data for the 

study area, compiled by activity-types, were taken from the U.S. 

Forest Service Recreation Information Method (RIM) survey. The 

projection is based on diverse sources of data for population, 

age, destination substitution, and activity preference shifts, 

These data came from sources outside the U.S.F.S. Finally, 

projected participation by activity is transformed to 

participation by opportunity class using Skykomish Ranger 

District information. Reference should be made to section 1II.C 

above to adequately comprehend the function of the types of data 

which follow. 

Since the data inventories and surveys were not designed 

for this study, reaggregations and transformations were 

undertaken to reformat the data. An initial restructuring of 

activity data and the final transformation to participation by 

opportunity class have been similarly applied in previous Forest 

Service work, notably in developing the final environmental 

impact statement for the Land Management Plan for Alpine Lakes 



B a s i n  (USDA, 1 9 8 0 e ) ,  w h i c h  i s  p a r t l y  i n  Skykomish  R a n g e r  

D i s t r i c t .  O t h e r  m i d - s t a g e  r e a g g r e g a t i o n s  a r e  more  u n i q u e  t o  t h i s  

a p p r o a c h  o f  p r o j e c t i n g  c a u s a l  f a c t o r s  of  r e c r e a t i o n  

p a r t i c i p a t i o n .  ( T h e  A l p i n e  L a k e s  B a s i n  s t u d y  p r o j e c t e d  

p a r t i c i p a t i o n  by l i n e a r  e x t r a p o l a t i o n . )  

Skykomish  R a n g e r  D i s t r i c t  s u r v e y s  of  d i s p e r s e d  r e c r e a t i o n  

p a r t i c i p a t i o n  a r e  b a s e d  on e l e c t r o n i c a l l y - r e c o r d e d  v e h i c l e  

c o u n t s  s u p p l e m e n t e d  by s p o t  s a m p l i n g s  p e r f o r m e d  b y  R a n g e r  

D i s t r i c t  p e r s o n n e l .  The i n f o r m a t i o n  i s  t a b u l a t e d  i n  t h e  

U.S.F.S.RIM s y s t e m  ( i n  RVD's) by b r o a d  a c t i v i t y  t y p e ,  a n d  

c r o s s t a b u l a t e d  a s  t o  r e s o u r c e  t y p e s .  F o r  t h i s  s t u d y ,  R I M  d a t a  

f o r  15 a c t i v i t y - t y p e s  ( 3 0  s u b a c t i v i t i e s )  w e r e  u s e d ,  w h i c h  

e x c l u d e d  a c t i v i t i e s  f o r  d e v e l o p e d  r e c r e a t i o n  a n d  w i n t e r  

d i s p e r s e d  r e c r e a t i o n .  P a r t i c i p a t i o n  i n  t h e  S u l t a n  B a s i n ,  w h i c h  

was e x c l u d e d  f r o m  t h e  s t u d y  a r e a ,  was s u b t r a c t e d  o u t  a f t e r  b e i n g  

i d e n t i f i e d  a s  t h e  o n l y  r e s e r v o i r - r e l a t e d  r e c r e a t i o n  

p a r t i c i p a t i o n  i n  Skykomish Ranger  D i s t r i c t .  A l t h o u g h  t h e  

a c c u r a c y  o f  t h e  d a t a  may b e  q u e s t i o n e d ,  i t  i s  t h e  b e s t  a v a i l a b l e  

f o r  t h e  p u r p o s e  a n d  i s  t h e  b a s i s  of  F o r e s t  S e r v i c e  r e c r e a t i o n  

demand p r o j e c t i o n s .  A l i n e a r  r e g r e s s i o n  on t h i s  RIM d a t a  f o r  3 

y e a r s  (1978-1980)  was p e r f o r m e d  t o  y i e l d  b a s e  y e a r  ( 1 9 8 0 )  d a t a ,  

t h e r e b y  s m o o t h i n g  y e a r l y  f l u c t u a t i o n s  somewhat .  

Base  y e a r  p a r t i c i p a t i o n  by R I M  a c t i v i t i e s  was  r e a g g r e g a t e d  

t o  20  d i s p e r s e d  r e c r e a t i o n  a c t i v i t y - t y p e s  b e t t e r  s u i t e d  f o r  t h e  

s u b s e q u e n t  p r o j e c t i o n  a n d  t r a n s f o r m a t i o n .  T h i s  was d o n e  i n  
---L-------------- 

U.S.F.S. i s  r e s t r i c t e d  i n  d a t a  c o l l e c t i o n  by t h e  O f f i c e  o f  
Budge t  and  Management ,  s o  a s  t o  n o t  i n t r u d e  on r e c r e a t i o n i s t s .  



c o n s u l t a t i o n  w i t h  a  R e c r e a t i o n  P l a n n e r  a t  t h e  S u p e r v i s o r ' s  

O f f i c e  ( S e a t t l e ) ,  a s  g u i d e d  by t h e  d e f i n i t i o n s  o f  a c t i v i t i e s  

c o n t a i n e d  i n  t h e  K I M  c o d e  book.  

I n  t h e  n e x t  s t a g e ,  t h e  f i g u r e s  w e r e  d i s a g g r e g a t e d  by a g e  

c l a s s .  D a t a  w e r e  u s e d  f r o m  t h e  S t a t e  o f  W a s h i n g t o n  SCORP r e p o r t  

( S t a t e  of  W a s h i n g t o n ,  1 9 7 9 )  w h i c h  g i v e  r e c r e a t i o n  p a r t i c i p a t i o n  

by a g e  c l a s s  f o r  t h e  w h o l e  of W a s h i n g t o n .  F o r  e a c h  a c t i v i t y ,  t h e  

p a r t i c i p a t i o n  i n  a  p a r t i c u l a r  a g e  c l a s s  r e p r e s e n t s  a  f r a c t i o n  of 

t h e  t o t a l  p a r t i c i p a t i o e  f o r  t h a t  a c t i v i t y .  T h i s  f r a c t i o n  was 

u s e d  a s  a  c o e f f i c i e n t  i n  f a c t o r i n g  t h e  RIM-der ived  f i g u r e s  a s  t o  

a g e  c l a s s .  I t  was assumed  t h a t  t h e  d a t a  w e r e  c o m p a r a b l e  g i v e n  

some d i f f e r e n c e s  i n  a c t i v i t y  d e f i n i t i o n s ,  u n i t s  o f  m e a s u r e m e n t ,  

and  j u r i s d i c t i o n s  i n c l u d e d .  

T h e s e  i n p u t  d a t a  f o r  e a c h  a c t i v i t y ' s  p a r t i c i p a t i o n  by a g e  

c l a s s  w e r e  t h e n  p r o j e c t e d  by t h e  p a r t i c i p a t i o n  s u b m o d e l .  

P o p u l a t i o n  p r o j e c t i o n s  a r e  c o n t a i n e d  i n  a  S t a t e  o f  W a s h i n g t o n  

( 1 9 7 7 )  s o u r c e  f o r  e a c h  c o u n t y  of t h e  S t a t e  a n d  by a g e  c l a s s .  The 

two c o u n t i e s  w h i c h  i n c l u d e  Skykomlbh Ranger  D i s t r i c t  ( K i n g  and 

Snohomish)  w e r e  t a k e n  t o  be  t h e  o r i g i n  of p a r t i c i p a n t s .  

D e l i m i t i n g  t h e  u s e r s h e d  i n  t h i s  way was d o n e  i n  c o n s u l t a t i o n  

w i t h  R o b e r t  M e a l e y  ( 1 9 8 1 b ) ,  R e c r e a t i o n  Da ta  P r o g r a m  M a n a g e r ,  

P a c i f i c  N o r t h w e s t  R i v e r  B a s i n s  Commiss ion.  King  C o u n t y  c o n t a i n s  

t h e  S e a t t l e  m e t r o p o l i t a n  a r e a ,  f r o m  w h i c h  t h e  b u l k  of  t h e  s t u d y  

a r e a  r e c r e a t i o n i s t s  o r i g i n a t e .  A g r a v i t y  model  d e v e l o p e d  by t h e  

K i v e r  B a s i n s  Commiss ion  c o u l d  h a v e  b e e n  u s e d  t o  s p e c i f y  t h e  b a s e  

y e a r  m a r k e t  a r e a  i n  more  d e t a i l .  However ,  i t  was d e c i d e d  t h a t  



o v e r  t h e  t i m e  o i  t h e  p r o j e c t i o n  o r i g i n s  would  s h i f t  

s i g n i f i c a n t l y  d u e  t o  t h e  d e g r e e  of d e s t i n a t i o n  s u b s t i t u t i o n s  

a n t i c i p a t e d ,  t h u s  n e g a t i n g  t h e  v a l i d i t y  o f  h i g h l y  s p e c i f y i n g  t h e  

m a r k e t  a r e a .  

I n  r u n n i n g  t h e  s u b m o d e l ,  t h i s  p r o j e c t i o n  was a d j u s t e d  f o r  

t h e  g r o w t h  r a t e s  o f  i n d i v i d u a l  a c t i v i t i e s  r e l a t i v e  t o  e a c h  

o t h e r .  A s  i n p u t  d a t a ,  i n d i v i d u a l  a c t i v i t i e s  w e r e  a s s i g n e d  o n e  of  

t h e  t h r e e  g r o w t h  f a c t o r s .  T h e s e  t r e n d  f a c t o r s  were b a s e d  on t h e  

i n f l u e n c e  o f  d e s t i n a t i o n  s u b s t i t u t i o n  a n d  t h e  f o r e c a s t e d  

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

F u t u r e  d e s t i n a t i o n  s u b s t i t u t i o n  i s  a s s u m e d  t o  r e s u l t  f r o m  

t h e  e f f e c t  o f  h i g h e r  e n e r g y  c o s t s  ( r e l a t i v e  t o  d i s c r e t i o n a r y  

i n c o m e )  a s  i n d i c a t e d  by two f a c t o r s :  (1 )  t h e  p r i c e  s e n s i t i v i t y  

of p a r t i c i p a t i o n  i n  a n  a c t i v i t y ,  and ( 2 )  t h e  d e g r e e  t o  which 

p a r t i c i p a t i o n  i s  c u r r e n t l y  l o c a l  o r  r e g i o n a l .  D a t a  o n  p r i c e  

s e n s i t i v i t y  came f r o m  a  s t u d y  (Mea ley  a n d  K r u k a r ,  1 9 8 1 )  o f  

o u t d o o r  r e c r e a t i o n  i n  King a n d  Snohomish c o u n t i e s  w h i c h  

d e t e r m i n e d  t h e  c o s t  of r e c r e a t i o n  t r a v e l  a s  a  componen t  of  t o t a l  

c o s t s .  E a c h  a c t i v i t y  was s c a l e d  a s  t o  s e n s i t i v i t y  t o  r i s i n g  

c o s t s  of t r a v e l .  F o r  t h e  p r e s e n t  s t u d y ,  a  h i g h  s e n s i t i v i t y  i s  

t a k e n  a s  i m p l y i n g  g r e a t e r  p o t e n c i a l  f o r  d e s t i n a t i o n  

s u b s t i t u t i o n ,  a n d  v i c e  v e r s a .  

A n o t h e r  s t u d y  ( P a c i f i c  N o r t h w e s t  R i v e r  B a s i n s  Commiss ion ,  

1 9 7 8 )  p r o v i d e d  d a t a  on t h e  number  of  p a r t i c i p a n t s  r e c e i v e d  and 

t h e  number  g e n e r a t e d  i n  King a n d  Snohomish c o u n t i e s  f o r  e a c h  of  

11 r e l e v a n t  a c t i v i t i e s .  A g a i n  e a c h  a c t i v i t y  was s c a l e d  a s  t o  t h e  



i n f l u e n c e  o n  p o t e n t i a l  d e s t i n a t i o n  s u b s t i t u t i o n .  The r e l a t i v e  

s t r e n g t h s  of  t h e  f a c t o r s  f o r  p r i c e  s e n s i t i v i t y  a n d  l o c a l  e f f e c t s  

were c o m b i n e d  t o  i n d i c a t e  t h e  p o t e n t i a l  o f  e a c h  a c t i v i t y  t o  

u n d e r g o  d e s t i n a t i o n  s u b s t i t u t i o n  s e r v i n g  t o  i n c r e a s e  t h e  

p a r t i c i p a t i o n  i n  Skykomish Ranger  D i s t r i c t .  

A f e w  a c t i v i t i e s ,  n a m e l y  c a m p i n g ,  e x t e n d e d  h i k i n g ,  w a t e r  

s p o r t s ,  n o n m o t o r i z e d  b o a t i n g ,  h o r s e b a c k  r i d i n g ,  a n d  m o u n t a i n  

c l i m b i n g ,  a r e  f o r e c a s t e d  t o  o u t p a c e  c t h e r  a c t i v i t i e s  i n  

p a r t i c i p a t i o n  g r o w t h  (USDI, 1 9 8 0 ) .  I n s u f f i c i e n t  i n d i c a t i o n  was 

f o u n d  t h a t  a n y  a c t i v i t i e s  would  e x p e r i e n c e  a d e c l i n e  i n  

p a r t i c i p a t i o n  r e l a t i v e  t o  p o p u l a t i o n  g r o w t h .  A f t e r  c o m b i n i n g  

t h i s  f a c t o r  w i t h  t h e  a b o v e  f a c t o r  f o r  d e s t i n a t i o n  s u b s t i t u t i o n ,  

e a c h  a c t i v i t y  was c a t e g o r i z e d  w i t h  a  t r e n d  f a c t o r  a s  t o  f a s t ,  

m o d e r a t e ,  o r  s t a b l e  r e l a t i v e - g r o w t h .  

A f t e r  t h e  a d j u s t m e n t  f o r  t h e  r e l a t i v e  g r o w t h  i s  made,  t h e  

p r o j e c t i o n  i s  c o m p l e t e .  F i n a l l y ,  t h e  d a t a  i s  t r a n s f o r m e d  t o  

o p p o r t u n i t y  c l a s s e s  u s i n g  t r a n s f o r m a t i o n  c o e f f i c i e n t s  a r r i v e d  a t  

i n  c o n s u l t a t i o n  w i t h  James  B a r t e l m e  ( l 9 8 l a ) ,  A c t i n g  Chie f  R a n g e r  

of Skykomish  R a n g e r  D i s t r i c t .  R e l a t i o n s h i p s  b e t w e e n  a l l  d a t a  a r e  

a s sumed  t o  r e m a i n  s t a t i c  o v e r  t h e  t i m e  h o r i z o n  o f  t h e  s t u d y ,  

e x c e p t  f o r  t h o s e  t h a t  a r e  o b v i o u s l y  t a k e n  t o  be  d y n a m i c ,  i . e .  

p o p u l a t i o n  g r o w t h  a n d  t h e  t h r e e  c a t e g o r i e s  o f  r e l a t i v e  g r o w t h .  



S U I T A B I L I T Y  DATA 

O t h e r  t h a n  t h e  d a t a  s u p p l i e d  by  t h e  p a r t i c i p a t i o n  a n d  

o p p o r t u n i t y  s u b m o d e l s ,  i n p u t  d a t a  f o r  t h e  s u i t a b i l i t y  s u b m o d e l  

c o n s i s t  o f  c a p a c i t y  c o e f f i c i e n t s .  T h e s e  c o e f f i c i e n t s  a r e  t h e  

p e r s o n - a t - o n e - t i m e  (PAOT) c o e f f i c i e n t  a n d  t h e  s e a s o n a l i t y  

f a c t o r s ,  i . e .  l e n g t h  of  managed  s e a s o n  ($IS), w e e k l y  

p a t t e r n - o f - u s e  ( P U ? ,  a n d  l e n g t h  o f  s t a y  (LOS) .  F o r  t h e  

s i z e - d e p e n d e n t  a p p r o a c h  t o  d e t e r m i n i n g  c a p a c i t y ,  e a c h  

o p p o r t u n i t y  c l a s s  h a s  d i f f e r e n t  v a l u e s  f o r  t h e s e  c o e f f i c i e n t s  

( T a b l e  1 1 ) .  F o r  t h e  f e a t u r e - d e p e n d e n t  a p p r o a c h ,  e a c h  f e a t u r e  

t y p e  w i t h i n  a n  o p p o r t u n i t y  c l a s s  h a s  d i f f e r e n t  v a l u e s  f o r  t h e s e  

c o e f f i c i e n t s .  

R a n g e s  of  v a l u e s  f o r  t h e  s i z e - d e p e n d e n t  PAOT c o e f f i c i e n t s  

h a v e  b e e n  l i s t e d  i n  U . S . F o r e s t  S e r v i c e  p l a n n i n g  g u i d e l i n e s  

(USDA, 1 9 8 0 ~ ) .  W i l l i a m  F e s s e l ( l 9 8 1 ) ,  R e c r e a t i o n  P l a n n e r  a t  t h e  

Mt .Baker  - S n o q u a l m i e  N a t i o n a l  F o r e s t  S u p e r v i s o r ' s  O f f i c e ,  w a s  

c o n s u l t e d  i n  a r r i v i n g  a t  t h e  m i d d l e  o f  t h e  r a n g e  v a l u e s  u s e d  i n  

t h i s  s t u d y .  The  v a l u e s  u s e d  i n  t h e  A l p i n e  L a k e s  B a s i n  S t u d y  

(USDA, 1 9 8 0 e )  f o r  t h e  MS a n d  PU c o e f f i c i e n t s  w e r e  a d o p t e d  f o r  

t h i s  s t u d y .  J a m e s  b a r t e l m e  ( 1 9 8 1 b ) ,  A c t i n g  C h i e f  R a n g e r  of  

Skykomish  R a n g e r  D i s t r i c t  p r o v i d e d  t h e  LOS v a l u e s  f o r  e a c h  

o p p o r t u n i t y  c l a s s .  A l l  v a l u e s  f o r  t h e  f e a t u r e - d e p e n d e n t  

c o e f f i c i e n t s  w e r e  t a k e n  f r o m  t h e  d e v e l o p m e n t a l  w o r k  o f  ~ e s s e l  

a n d  F r a n k e n s t e i n  ( 1 9 8 1 ) .  T h e s e  v a l u e s  a r e  a p p l i c a b l e  t o  t h e  

N a t i o n a l  F o r e s t  a s  a w h o l e  a n d  n o t  t h e  S k y k o m i s h  R a n g e r  D i s t r i c t  



C a p a c i t y  
C o e f f i c i e n t  

TABLE 11 

CAPACITY COEFFlClENTS USED I N  CASE STUDY 
FUR CALCULATING SIZE-DEPENDENT CAPACITY 

ROS C l a s s  1 

1.60 ( .035 1 .009  1 p e r s o n s  - a t  - o n e - t i m e  / a c r e  

RN 

1 5 0  1 1 2 0  1 9 0  I managed s e a s o n  i n  d a y s  

C 

6 1 1 0  1 15  I l e n g t h - o f  - s t a y  i n  h o u r s  

SPNM 

1:4 
1 
. 45  

s p e c i f i c a l l y .  A l l  c o e f f i c i e n t  v a l u e s  w e r e  h e l d  c o n s t a n t  

t h r o u g h o u t  t h e  s t u d y  t i m e  h o r i z o n .  

PR 
r 

1 : 3  
/ 
.50  

I 

1:1.5 weekday:weekend p a t t e r n  
of  u s e  ( a s  a  r a t i o  and  . 80  1 a s  a  d e c i m a l )  



CHAPTER V I  

IMPLICATIONS FOR S K Y K O M L S H  RANGER DISTRICT AND UeS-FOREST 

PLANNING 

Two a v e n u e s  of d i s c u s s i o n  a r e  f o l l o w e d  i n  i n t e r p r e t i n g  t h e  

s t u d y  r e s u l t s :  ( 1 )  a n  i n t e r p r e t a t i o n  of  t h e  m o d e l  o u t p u t s  a s  a n  

i n d i c a t i o n  o f  f u t u r e  r e c r e a t i o n  q u a l i t y  i n  S k y k o m i s h  R a n g e r  

D i s t r i c t ;  a n d  ( 2 )  a n  e v a l u a t i o n  o f  t h e  m o d e l ' s  p o t e n t i a l  r o l e  i n  

f o r e s t  p l a n n i n g .  The  i m p l i c a t i o n s  f o r  S k y k o m i s h  R a n g e r  D i s t r i c t  

a r e  b a s e d  o n  t h e  o u t p u t s  of  t h e  two s c e n a r i o s  t e s t e d ,  i . e .  t h e  

p r e s e r v a t i o n  a n d  d e v e l o p m e n t  s c e n a r i o s .  The R e c r e a t i o n  

A l l o c a t i o n  R o u t i n e  h a s  p r o v i d e d  h i g h l y  d e t a i l e d  e s t i m a t e s  of  t h e  

amoun t  a n d  l o c a t i o n  of  f u t u r e  r e c r e a t i o n  o p p o r t u n i t y ,  a n d  t h e  

d e g r e e  t o  w h i c h  t h e  c a p a c i t y  o f  t h i s  o p p o r t u n i t y  c o u l d  m a t c h  

f u t u r e  p a r t i c i p a t i o n .  T h e  m o d e l  a l s o  i n d i c a t e d  t h e  r e l a t i v e  

i m p a c t  t h a t  d i f f e r e n t  a c t i o n s  c o u l d  h a v e  o n  r e c r e a t i o n  

o p p o r t u n i t y .  

A s  a  p r o t o t y p e ,  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  a p p e a r s  

t o  h a v e  p e r f o r m e d  w e l l  i n  s i m u l a t i n g  t h e  e f f e c t s  o f  a l t e r n a t i v e  

managemen t  d i r e c t i o n s .  I n  u s i n g  s u c h  r e s u l t s ,  a  m a n a g e r  c o u l d  

w e i g h  t h e  t r a d e o f f s  o f  d i s p e r s e d  r e c r e a t i o n  o u t p u t s  t h a t  a r e  

i n v o l v e d  w i t h  e i t h e r  o f  t h e  t w o  manag2ment  a l t e r n a t i v e s  

c o n s i d e r e d .  S u c h  i n f o r m a t i o n  c o u l d  be  e v a l u a t e d  a l o n g  w i t h  

e s t i m a t e s  o f  t h e  t r a d e o f f s  o f  n o n r e c r e a t i o n a l  r e s o u r c e  u s e s  i n  

o r d e r  t o  s e l e c t  a  p r e f e r r e d  a l t e r n a t i v t  f o r  S k y k o m l s h  R a n g e r  



D i s t r i c t .  

E v i d e n c e  o f  t h e  m o d e l ' s  more g e n e r a l  u s e f u l n e s s  i n  f o r e s t  

p l a n n i n g  h a s  b e e n  g a i n e d  by i n v e s t i g a t i n g  t h e  p l a n n i n g  p r o c e s s  

of t h e  U . S . F o r e s t  S e r v i c e .  No a u t o m a t e d  a p p r o a c h  t o  a n a l y z i n g  

t h e  s p a t i a l  interrelationships of  a l t e r n a t i v e  r e s o u r c e - u s e  

a l l o c a t i o n s  i s  c u r r e n t l y  a v a i l a b l e .  w i t h  f u r t h e r  d e v e l o p m e n t ,  

t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  c o u l d  p r o v i d e  s u c h  a n  a n a l y s i s  

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

d i s c u s s e s  how t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  c o u l d  b e  

i n t e g r a t e d  i n t o  t h e  p l a n n i n g  p r o c e s s  a n d  t h e  d i r e c t i o n  t h a t  

f u r t h e r  d e v e l o p m e n t  m i g h t  t a k e .  

CASE STUDY OUTCOMES 

The c a s e  s t u d y  i n d i c a t e d  l i k e l y  f u t u r e  c o n d i t i o n s  f o r  

d i s p e r s e d  r e c r e a t i o n  i n  Skykomish  Ranger  D i s t r i c t .  I n  t h e  b a s e  

y e a r ,  S e m i - p r i m i t i v e  Non-Motor ized  a n d  e s p e c i a l l y  R o a d e d - N a t u r a l  

o p p o r t u n i t i e s  w e r e  o v e r s u p p l i e d ,  and  P r i m i t i v e  o p p o r t u n i t y  was 

a t  a  s u s t a i n e d  l e v e l  w i t h  c a p a c i t y  a p p r o x i m a t e l y  e q u a l  t o  

p a r t i c i p a t i o n .  By 1 9 9 5 ,  R o a d e d - N a t u r a l  a n d  S e m i - p r i m i t i v e  

Non-Motor ized  o p p o r t u n i t i e s  r e m a i n e d  o v e r s u p p l i e d  u n d e r  b o t h  

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

m a r k e d l y .  P r i m i t i v e  o p p o r t u n i t y  became e x t r e m e l y  u n d e r s u p p l i e - d  

by 1 9 9 5 ,  w i t h  p a r t i c i p a t i o n  a l m o s t  t w i c e  t h e  a v a i l a b l e  c a p a c i t y  

t o r * . t h e  p r e s e r v a t i o n  s c e n a r i o  a n d  a l m o s t  two a n d  o n e  h a l f  t i m e s  

t h e  a v a i l a b l e  c a p a c i t y  f o r  t h e  d e v e l o p m e n t  s c e n a r i o .  Whi le  



P r i m i t i v e  p a r t i c i p a t i o n  showed a g r e a t e r  p e r c e n t a g e  i n c r e a s e  

t h a n  t h e  o t h e r  o p p o r t u n i t y  t y p e s ,  t h e  a v a i l a b l e  o p p o r t u n i t y  

d e c r e a s e d ,  e s p e c i a l l y  w i t h  t h e  d e v e l o p m e n t  s c e n a r i o .  T h u s ,  f o r  

b o t h  s c e n a r i o s  R o a d e d - N a t u r a l  a n d  S e m i - P r i m i t i v e  Non-Motor ized  

o p p o r t u n i t i e s  w e r e  s u s t a i n e d ,  and  Primitive o p p o r t u n i t y  was  f a r  

f r o m  b e i n g  s u s t a i n e d .  

For  b o t h  s c e n a r i o s  of t h e  c a s e  s t u d y ,  e a c h  s u b m o d e l  

p r o d u c e d  o u t p u t s  w h i c h  may be  a n a l y z e d .  The p a r t i c i p a t i o n  

submode l  y i e l d e d  t h e  p r o j e c t e d  p a r t i c i p a t i o n  i n  r e c r e a t i o n  

v i s i t o r  d a y s  (RVD's) p e r  y e a r .  T h i s  p r o j e c t i o n  was t h e  same f o r  

b o t h  s c e n a r i o s  s i n c e  p a r t i c i p a t i o n  was p r o j e c t e d  a s  i n d e p e n d e n t  

of o p p o r t u n i t y .  The o p p o r t u n i t y  submode l  p r o v i d e d  t h e  q u a n t i t y  

of f u t u r e  r e c r e a t i o n  o p p o r t u n i t y  of e a c h  R e c r e a t i o n  O p p o r t u n i t y  

S p e c t r u m  (ROS) c l a s s  i n  a c r e s  a n d  i n  f e a t u r e  t y p e s ,  a l o n g  w i t h  

maps which  showed t h e  l o c a t i o n  of  s e t t i n g s .  The s u i t a b i l i t y  

submode l  c a l c u l a t e d  t h e  c a p a c i t i e s  of t h e  r e c r e a t i o n  o p p o r t u n i t y  

a n d  s u b s e q u e n t l y  t a b u l a t e d  t h e  d e f i c i t s  a n d  s u r p l u s s e s  of  

c a p a c i t y  i n  e a c h  c l a s s .  

A l l  o p p o r t u n i t y  c l a s s e s  a r e  s i m i l a r  i n  s h o w i n g  l a r g e  

i n c r e a s e s  i n  p a r t i c i p a t i o n ,  w i t h  t h e  i n c r e a s e  b e i n g  g r e a t e r ,  t h e  

more p r i m i t i v e  t h e  o p p o r t u n i t y  c l a s s .  P r o j e c t i o n  of  U.S.F.S. R I M  

p a r t i c i p a t i o n  d a t a  ( T a b l e  1 2 )  i n d i c a t e d  p t ~ r t i c i p a t i o n  i n c r e a s e s  

i n  1995  f r o m  1980 l e v e l s  of 67% f o r  Roaded N a t u r a l  ( R N ) ,  7 2 %  f o r  

S e m i - P r i m i t i v e  Non-Motor ized  (SPNM), and 76% f o r  P r i m i t i v e  (PR)  

o p p o r t u n i t i e s .  ( T h e r e  i s  l i t t l e  demand f o r  Semi P r i m i t i v e  

M o t o r i z e d  s e t t i n g s  i n  t h e  s t u d y  a r e a ,  a n d  no S e m i - P r i m i t i v e  



TABLE 1 2  

PARTICIPATION AS PROJECTED BY PARTICIPATION SUBMODEL 
( i n  RVD's) 

YEAR 

1 9 8 0  
1 9 8 1  
1 9 8 2  
1 9 8 3  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1987 
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1 9  9  2 
1 9 9 3  
1 9 9 4  
1 9 9 5  

ROS C l a s s  

SPNM 

M o t o r i z e d  s e t t i n g s  e x i s t . )  T h e s e  a r e  c l e a r l y  s u b s t a n t i a l  

i n c r e a s e s  i n  f i f t e e n  y e a r s  t i m e .  

The a p p r o x i m a t e  m a g n i t u d e  o f  t h e  p a r t i c i p a t i o n  g r o w t h  f o r  

a l l  o p p o r t u n i t y  c l a s s e s  i n  a g g r e g a t e  was f o r e s e e a b l e .  I n f o r m e d  

judgement  was p u r p o s e l y  i n c o r p o r a t e d  t o  e s t a b l i s h  a  r e a s o n a b l e  

c e i l i n g  t o  t h e  p r o j e c t i o n  f i g u r e s .  Be tween  1 9 8 0  a n d  1 9 9 5 ,  t h e  

p o p u l a t i o n  o f  King  a n d  Snohomfsh c o u n t i e s  i s  f o r e c a s t  t o  

i n c r e a s e  by 3 4 %  ( S t a t e  of W a s h i n g t o n ,  1 9 7 7 ) ,  a c c o u n t i n g  f o r  a  

l a r g e  p a r t  o f  t h e  a b o v e  i n c r e a s e s .  T h i s  g r o w t h  i n  demand i s  

augmented  t h r o u g h  t h e  e f f e c t s  of  destination'substitution. ~t 

was assumed  t h a t  d i s p e r s e d  r e c r e a t i o n i s t s  w i l l  i n c r e a s i n g l y  s e e k  

r e c r e a t i o n  s e t t i n g s  c l o s e r  t o  home, a n d  Skykomish  R a n g e r  



D i s t r i c t  i s  f a v o r a b l y  l o c a t e d  w i t h i n  t h e  one-day  r e c r e a t i o n a l  

u s e r s h e d  o f  m e t r o p o l i t a n  S e a t t l e .  I f  p a s t  p r o j e c t i o n s  of t h e  

r e c r e a t i o n a l  u s e  o f  U .S .Na t iona1  F o r e s t s  a r e  a n y  g u i d e  (Clawson 

a n d  K n e t s c h ,  1966), t h e  f i g u r e s  m i g h t  b e  t o o  low.  

The d i f f e r e n c e s  i n  p a r t i c i p a t i o n  i n c r e a s e s  among 

o p p o r t u n i t y  c l a s s e s  r e s u l t e d  f r o m  t h e  d i f f e r e n t i a l  e f f e c t s  of 

a g e - c l a s s  s t r u c t u r e ,  d e s t i n a t i o n  s u b s t i t u t i o n ,  a n d  p r e f e r e n c e  

s h i f t s .  T h e  c o n t r i b u t i o n  t h e s e  f a c t o r s  w o u l d  h a v e  t o  t h e  

i n c r e a s e s  i n  i n d i v i d u a l  o p p o r t u n i t y - c l a s s  p a r t i c i p a t i o n  l e v e l s  

w e r e  n o t  o b v i o u s  b e f o r e  t h e  s u b m o d e l  was r u n .  A l l  d a t a  i n p u t  t o  

t h e  s u b m o d e l  p e r t a i n e d  t o  r e c r e a t i o n  a c t i v i t i e s .  P a r t i c i p a t i o n  

i n  most  a c t i v i t y  t y p e s  o c c u r s  on two o r  more  t y p e s  of  

o p p o r t u n i t y  s e t t i n g s .  The p a r t i c i p a t i o n - b y - a c t i v i t y  f i g u r e s  w e r e  

d i v i d e d  among t h e  t h r e e  o p p o r t u n i t y  t y p e s  a t  t h e  f i n a l  s t e p  i n  

t h e  p r o j e c t i o n .  T h u s ,  t h e  o u t c o m e  of t h e  p r o j e c t i o n  was i n  a  

s e n s e  ' b l i n d  ' . 
C o n s i d e r e d  by t h e m s e l v e s ,  t h e s e  p r o j e c t e d  i n c r e a s e s ,  w h i l e  

l a r g e ,  p r o v i d e  t h e  r e c r e a t i o n  manager  w i t h  l i t t l e  i n d i c a t i o n  o f  

f u t u r e  c o n d i t i o n s  f o r  d i s p e r s e d  r e c r e d ~ i o n  i n  S k y k o m i s h  Ranger  

D i s t r i c t .  F u t u r e  r e c r e a t i o n  o p p o r t u n i t y  was s i m u l a t e d  i n  o r d e r  

t o  d e t e r m i n e  t h e  d e g r e e  t o  w h i c h  t h e  n e e d s  o f  f u t u r e  

r e c r e a t i o n i s t s  a r e  m a t c h e d  by  e a c h  s c e n a r i o .  

O u t p u t s  f r o m  t h e  o p p o r t u n i t y  s u b m o d e l  ( T a b l e  13)  i n d i c a t e d  

s u b s t a n t i a l  i n c r e a s e s  i n  t h e  s i z e  of  RN s e t t i n g s  a n d  s m a l l  

i n c r e a s e s  i n  SPNM s e t t i n g s  o v e r  t h e  s t u d y  t i m e  h o r i z o n  u n d e r  

b o t h  s c e n a r i o s .  The s i z e  o f  PR s e t t i n g s  d e c r e a s e d  w i t h  b o t h  





s c e n a r i o s ,  w i t h  a  much l a r g e r  d e c r e a s e  u n d e r  t h e  p r e s e r v a t i o n  

s c e n a r i o .  A n a l y z i n g  t h e  d a t a  as  t o  n e t  c h a n g e s  i n  o p p o r t u n i t y  

p r o v i d e d  a n  i n s i g h t f u l  summary ( T a b l e  1 4 ) .  W i t h  t h e  d e v e l o p m e n t  

s c e n a r i o ,  t h e  a c r e a g e  of  RN s e t t i n g  i n c r e a s e d  m a r k e d l y  ( + 3 6 % )  

f r o m  1 9 8 0  t o  1 9 9 5 ,  w h i l e  t h e  a c r e a g e  o f  P R  s e t t i n g s  d e c r e a s e d  

m a r k e d l y  ( - 2 8 % ) .  T h e  s i z e  of  SPNM s e t t i n g s  showed  a  s m a l l  

i n c r e a s e  ( + 4 . 3 % ) .  W i t h  t h e  p r e s e r v a t i o n  s c e n a r i o ,  t h e  a c r e a g e  o f  

RN s e t t i n g s  s t i l l  i n c r e a s e d  s u b s t a n t i a l l y  ( + 2 4 % )  f r o m  1980  t o  

1 9 9 5 ,  i . e .  a  f u l l  t w o - t h i r d s  o f  t h e  i n c r e a s e  u n d e r  t h e  

d e v e l o p m e n t  s c e n a r i o ;  t h e  n e t  i n c r e a s e  i n  s i z e  o f  SPNM s e t t i n g s  

( + 4 . 5 % )  w a s  a b o u t  t h e  same  a s  w i t h  t h e  d e v e l o p m e n t  s c e n a r i o ;  

w h i l e  t h e  n e t  r e d u c t i o n  i n  PR a c r e a g e  (-0.5%) was  o n l y  a b o u t  

o n e - f o u r t h  of t h e  d e c r e a s e  u n d e r  t h e  d e v e l o p m e n t  s c e n a r i o .  

Maps p r o d u c e d  by  t h e  o p p o r t u n i t y  s u b m o d e l  w e r e  h e l p f u l  i n  

a n a l y z i n g  t h e  s p a t i a l  i m p a c t s  t o  r e c l e a t i o n  o p p o r t u n i t y  a n d  t h e  

i m p a c t i n g  a c t i o n s  r e s p o n s i b l e .  The  b a s e  y e a r  ROS map ( F i g u r e  8)  

may be  v i s u a l l y  c o m p a r e d  w i t h  t h e  f i n a l  ROS maps o f  t h e  

d e v e l o p m e n t  s c e n a r i o  ( F i g u r e  9 )  a n d  t h e  p r e s e r v a t i o n  s c e n a r i o  

( F i g u r e  1 0 ) .  The  g r e a t e s t  c h a n g e s  o c c u r r e d  i n  t h e  e a s t e r n  p a r t  

o f  t h e  s t u d y  a r e a .  Two a d d i t i o n a l  maps h i g h l i g h t e d  t h e s e  c h a n g e s  

a n d  w e r e  u s e f u l  i n  a n a l y z i n g  t h e  o u t c o m e s .  F o r  e a c h  s c e n a r i o  r u n  

a  map (ROSCHANGE) was  p r i n t e d  o u t  i n d i c a t i n g  o n l y  t h o s e  c e l l s  

whose  ROS c l a s s i f i c a t i o n  i n  1 9 9 5  was d i f f e r e n t  t h a n  t h e  1 9 8 0  

c e l l  c l a s s i f i c a t i o n s  ( F i g u r e s  1 1  a n d  1 2 ) .  U s i n g  t h e s e  maps 

------------------ 
T h e ' s u b m o d e l  p r o d u c e d  l i n e  p r i n t e r  maps  w h i c h  w e r e  l a t e r  
c o n v e r t e d  t o  t h e  p l o t s  i n c l u d e d  h e r e ,  b y  u s i n g  a H e w l e t t  P a c k a r d  
p l o t t e r .  



TABLE 1 4  

CHANGES I N  ACRES OF OPPORTUNITY 
UNDER TWO SCENARIOS ( 1 9 8 0  t o  1 9 9 5 )  

N e t  a c r e s  
D e v e l o p m e n t  

P r e s e r v a t i o n  

t o g e t h e r  w i t h  t h e  l o c a t i o n s  of  s c e n a r i o  a c t i o n s ,  t h e  i m p a c t i n g  

f a c t o r s  r e s p o n s i b l e  f o r  i n c r e a s e s  a n d  d e c r e a s e s  o f  o p p o r t u n i t y  

w e r e  i d e n t i f i e d  f o r  b o t h  s c e n a r i o s .  

The m a j o r  p o l i c y  d e c i s i o n  i n c o r p o r a t e d  i n  t h e  d e v e l o p m e n t  

s c e n a r i o  w a s  t h e  o p e n i n g  u p  o f  l a r g e  r o a d l e s s  a r e a s  i n  t h e  e a s t  

a n d  n o r t h e a s t  p a r t s  o f  S k y k o m i s h  R a n g e r  D i s t r i c t  t o  t i m b e r  

h a r v e s t i n g .  T h u s ,  a  m a j o r  managemen t  a c t i o n  was  r o a d  

c o n s t r u c t i o n  c a r r i e d  o u t  i n  d e v e l o p i n g  t h e s e  a r e a s .  S i g n i f i c a n t  

c h a n g e s  t o  ROS c l a s s i f i c a t i o n s  r e s u l t e d  f r o m  t h i s  r o a d  

c o n s t r u c t i o n ,  a n d ,  i n  a d d i t i o n ,  f r o m  l a n d  e x c h a n g e d  a n d  t r a i l s  

w h i c h  became h e a v i l y  u s e d .  

The t h r e e  o p p o r t u n i t y  t y p e s  w e r e  a f f e c t e d  d i f f e r e n t l y  by 

t h e  i m p a c t i n g  a c t i o n s .  M o s t  of  t h e  n e t  i n c r e a s e  i n  RN s e t t i n g s  

r e s u l t e d  f r o m  l a n d  e x c h a n g e d  i n t o  t h e  R a n g e r  D i s t r i c t .  T h i s  

a c c o u n t e d  f o r  m o r e  t h a n  2 5 , 0 0 0  a c r e s  a d d e d  t o  RN s e t t i n g s .  

S u b s t a n t i a l  a d d i t i o n a l  r e c l a s s i f i c a t i o n  t o  RN o p p o r t u n i t y  













r e s u l t e d  f r o m  r o a d  c o n s t r u c t i o n ,  The  d e c r e a s e  i n  PR o p p o r t u n i t y  

r e s u l t e d  p r i m a r i l y  f r o m  r o a d  c o n s t r u c t i o n ,  a n d  s e c o n d a r i l y  f r o m  

t h e  a d d e d  b u s y  t r a i l s .  I n  o n e  l o c a t i o n ,  a c o n s t r u c t e d  r o a d  

c r o s s e d  a n  a d d e d  b u s y  t r a i l ,  t h u s  o b s c u r i n g  t h e  a b s o l u t e  

a c r e a g e s  o f  c h a n g e  a t t r i b u t a b l e  t o  a n y  p a r t i c u l a r  i m p a c t i n g  

a c t i o n .  SPNM o p p o r t u n i t y  r e c l a s s i f i e d  t o  RN s e t t i n g  a s  a r e s u l t  

of r o a d  c o n s t r u c t i o n  was  i n  a  s e n s e  b a l a n c e d  by  t h e  PR s e t t i n g s  

w h i c h  w e r e  r e c l a s s i e d  t o  SPNM. T h u s ,  m o s t  o t   he a d d e d  SPNM 

o p p o r t u n i t y  was a t t r i b u t a b l e  t o  t h e  i m p a c t  o f  a d d e d  b u s y  t r a i l s .  

Under  t h e  p r e s e r v a t i o n  s c e n a r i o ,  t h e  r o a d l e s s  a r e a s  i n  t h e  

e a s t  a n d  n o r t h e a s t  p a r t s  of  t h e  D i s t r i c t  w e r e  l e f t  i n t a c t  a n d ,  

i n  f a c t ,  w e r e  a d d e d  t o  by t h e  p e r m a n e n t  c l o s u r e  o f  a  r o a d .  T h e  

s i g n i f i c a n t  i m p a c t i n g  a c t i o n s  w e r e  l a n d  e x c h a n g e d  a n d  a d d e d  b u s y  

t r a i l s ,  w h i c h  w e r e  t h e  s ame  a s  f o r  t h e  d e v e l o p m e n t  s c e n a r i o ,  a n d  

a s m a l l  d e g r e e  of r o a d  c o n s t r u c t i o n ,  a s  w e l l  a s  t h e  p e r m a n e n t  

r o a d  c l o s u r e .  

A g a i n ,  a n  ROSCHANGE map w a s  u s e d  t o  d i s c e r n  t h e  r e l a t i v e  

e f f e c t s  o f  d i f f e r e n t  i m p a c t i n g  a c t i o n s  i n  t h e  p r e s e r v a t i o n  

s c e n a r i o .  Most  ( a b o u t  8 0 % )  o f  t h e  i n c r e a s e  i n  t h e . s i z e  o f  RN 

s e t t i n g s  r e s u l t e d  f r o m  l a n d  e x c h a n g e d ,  w h i c h  d i d  n o t  e f f e c t  a n y  

d e c r e a s e  i n  PR s e t t i n g s .  A s m a l l  a m o u n t  of  r o a d  c o n s t r u c t i o n  

r e s u l t e d  i n  t h e  r e m a i n i n g  g a i n  i n  RN o p p o r t u n i t y .  The  m o d e s t  

i n c r e a s e  i n  SPNM o p p o r t u n i t y  r e s u l t e d  f r o m  t h e  m i x e d  e f f e c t s  o f  

r o a d  c o n s t r u c t i o n  ( l o s s  o f  5 , 2 7 3  a c r e s ) ,  r o a d  c l o s u r e  ( g a i n  o f  

6 6 6  a c r e s ) ,  l a n d  e x c h a n g e d - i n  ( g a i n  of 2 , 4 8 3  a c r e s ) ,  a n d  a d d e d  

b u s y  t r a i l s  ( g a i n  o f  7603  a c r e s ) .  The  s i z e a b l e  d e c r e a s e  of  PR 



s e t t i n g s  e v e n  w i t h  t h e  p r e s e r v a t i o n  s c e n a r i o  may seem 

s u r p r i z i n g .  I n  f a c t ,  t h e  e f f e c t  o f  t h o s e  i m p a c t i n g  a c t i o n s  u n d e r  

management  c o n t r o l  r e s u l t e d  i n  a  s m a l l  n e t  g a i n  i n  PR s e t t i n g .  

Most o t  t h e  n e t  d e c r e a s e  i n  s i z e  of  PR s e t t i n g s  r e s u l t e d  f r o m  

a d d e d ,  b u s y  t r a i l s  i n  t h e  l a s t  f i v e  y e a r s  o f  t h e  s c e n a r i o ,  a n d  

i s  t h u s  a c o n s e q u e n c e  o f  a n t i c i p a t e d  c o n g e s t i o n  a l o n g  t h e s e  b u s y  

t r a i l s .  H o w e v e r ,  a s  s e e n  f r o m  t h e  d i s c u s s i o n  w h i c h  f o l l o w s ,  

c o n g e s t i o n  w o u l d  n o t  b e  l i m i t e d  t o  t h e s e  t r a i l s .  

From c a l c u l a t i o n s  p e r f o r m e d  i n  t h e  s u i t a b i l i t y  s u b m o d e l ,  

p r o j e c t e d  p a r t i c i p a t i o n  a n d  s i m u l a t e d  o p p o r t u n i t y  w e r e  c o m p a r e d ,  

t h u s  i n d i c a t i n g  f o r  w h i c h  o p p o r t u n i t y  c l a s s e s  r e c r e a t i o n  o u t p u t s  

w e r e  s u s t a i n e d .  F i r s t  t h e  c a p a c i t y  o f  t h e  s i m u l a t e d  o p p o r t u n i t y  

was c a l c u l a t e d  i n  t e r m s  o f  R V D ' s ,  a n d  t h e n  c o m p a r e d  w i t h  t h e  

R V D ' s  of p r o j e c t e d  p a r t i c i p a t i o n .  I n  t h i s  way ,  t h e  d e g r e e  o f  

o v e r s u p p l y  o r  u n d e r s u p p l y  of  e a c h  o p p o r t u n i t y  t y p e  was 

d e t e r m i n e d .  

C a p a c i t y  was  c a l c u l a t e d  u s i n g  b o t h  a s i z e - d e p e n d e n t  ( T a b l e  

1 5 )  and a  f e a t u r e - d e p e n d e n t  ( T a b l e  1 6 )  a p p r o a c h .  C a l c u l a t i n g  

c a p a c i t y  i n  t h e  l a t t e r  way i s  p o t e n t i a l l y  more  s e n s i t i v e  t h a n  

t h e  s i z e - d e p e n d e n t  a p p r o a c h  t o  t h e  a f f e c t  o f  c h a n g i n g  ROS 

d e l i n e a t i o n s ,  s i n c e  t h e  c a p a c i t y  c o e f f i c i e n t s  a r e  m o r e  

l o c a t i o n - s p e c i f i c .  H o w e v e r ,  w i d e  d i s c r e p a n c i e s  b e t w e e n  t h e  two 

a p p r o a c h e s  a p p e a r e d  e v e n  i n  t h e  b a s e  y e a r .  T h i s  a p p r o a c h  t o  

d e t e r m i n i n g  c a p a c i t i e s  i s  i n  a n  e a r l y  s t a g e  o f  d e v e l o p m e n t ,  a n d  

was  p r i m a r i l y  i n c l u d e d  t o  d e m o n s t r a t e  i t s  i m p l e m e n t a t i o n  u s i n g  

c o m p u t e r  c a r t o g r a p h i c  t e c h n i q u e s .  Many more  c a p a c i t y  



TABLE 15  

C A S E  S T U D Y . O U T P U T S  F R O M  S U I T A B I L I T Y  S U B M O D E L  
O F  S I Z E - D E P E N D E N T  C A P A C I T Y  

( i n  R V D ' s )  

1 R O S  C l a s s  

Year I I)* 
R N  S P N M  P R  

P* I D* P* 1 D* P* 

R O S  C l a s s  :: 
* D :  D e v e l o p m e n t  s c e n a r i o  

P :  P r e s e r v a t i o n  s c e n a r i o  

T A B L E  1 6  

C A S E  S T U D Y  O U T P U T S  OF 
F E A T U R E - D E P E N D E N T  C A P A C I T I E S  

( i n  R V D ' s I y e a r )  

.. 

1 9 8 0  

8 2 0 2 3  

1 3 1 6 6 6  

3 9 0 3 0  

* 
1 9 9 5  

D e v e l o p m e n t  
S c e n a r i o  

1 1 2 7 0 6  

1 5 2 7 4 5  

2 9 3 5 3  

P r e s e r v a t i o n  
S c e n a r i o  

9 7 1 9 4  

1 5 4 1 6 5  

3 1 9 6 8  



1. 

c o e f f i c i e n t s  a r e  u s e d  i n  t h e  f e a t u r e - d e p e n d e n t  a p p r o a c h ,  a n d  

t h e r e  i s  l i t t l e  e m p i r i c a l  r e s e a r c h  o n  w h i c h  t o  b a s e  t h e s e  

c o e f f i c i e n t s .  F e s s e l  a n d  F r a n k e n s t e i n  ( 1 9 8 1 )  a r r i v e d  a t  t h e  

c o e f f i c i e n t  v a l u e s  by a s s u m i n g  t h a t  p a r t i c i p a t i o n  m a t c h e d  

c a p a c i t y  i n  t h e  b a s e  y e a r  ( F e s s e l , l 9 8 1 ) .  T h u s ,  f e a t u r e - d e p e n d e n t  

c o e f f i c i e n t s  a r e  c u r r e n t l y  m o r e  s u b j e c t i v e l y  d e t e r m i n e d  t h a n  a r e  

s i z e - d e p e n d e n t  c o e f f i c i e n t s .  The  d i s c r e p e n c i e s  b e t w e e n  t h e  t w o  

a p p r o a c h e s  w e r e  n o t  i n v e s t i g a t e d  f u r t h e r ,  o t h t r  t h a n  t o  p e r f o r m  

a q u i c k  m a n u a l  c h e c k  o f  some c o m p u t e r  c a l c u l a t i o n s .  T h e  m o d e l  

a p p e a r e d  t o  p e r f o r m  w e l l  i n  i m p l e m e n t i n g  t h e  f e a t u r e - d e p e n d e n t  

a p p r o a c h .  O n l y  t h e  s i z e - d e p e n d e n t  c a p a c i t i e s  w e r e  a n a l y z e d  

f u r t h e r .  

The o u t p u t s  f r o m  t h e  s u i t a b i l i t y  s u b m o d e l  w e r e  a n a l y z e d  t o  

y i e l d  t h e  p e r c e n t a g e  e i t h e r  o f  e x c e s s  c a p a c i t y  o v e r  

p a r t i c i p a t i o n  o r  e x c e s s  p a r t i c i p a t i o n  o v e r  c a p a c i t y ,  f o r  b o t h  

t h e  b a s e  y e a r  a n d  1 9 9 5  ( T a b l e  1 7 ) .  F o r  e x a m p l e ,  t h e  c a p a c i t y  o f  

RN s e t t i n g s  i n  1 9 8 0  was c a l c u l a t e d  a s  4 3 0 0 %  p e r c e n t  g r e a t e r  t h a n  

t h e  RN p a r t i c i p a t i o n .  A l s o ,  t h e  1 9 9 5  PR p a r t i c i p a t i o n  w a s  a l m o s t  

t w i c e  a s  g r e a t  ( 9 0  p e r c e n t )  a s  t h e  PK c a p a c i t y ,  f o r  t h e  

p r e s e r v a t i o n  s c e n a r i o .  

A n a l y z e d  i n  t h i s  way,  t h e  r e s u l t s  o f  t h e  t w o  s c e n a r i o s  w e r e  

q u i t e  s i m i l a r ,  e x c e p t  f o r  t h e  u n d e r s u p p l y  o f  P R  o p p o r t u n i t y .  

From t h e  t a b l e ,  i t  c a n  be  s e e n  t h a t  RN o p p o r t u n i t y  w a s  

o v e r s u p p l i e d  by  a v e r y  l a r g e  f a c t o r  a t  a l l  t i m e s ;  SPNM 

o p p o r t u n i t y  was  o v e r s u p p l i e d  w i t h  c l o s e  t o  t w i c e  t h e  n e e d e d  

c a p a c i t y  i n  1 9 9 5 ;  a n d  PR o p p o r t u n i t y  b e c a m e  m a r k e d l y  



TABLE 1 7  

PERCENTAGES OF OVERSUPPLY (+) OR UNDERSUPPLY ( - )  
OF OPPORTUNITY UNDER TWO SCENARIOS ( 1 9 8 0  a n d  1 9 9 5 )  

I ROS Class  

S c e n a r i o  

u n d e r s u p p l i e d  b y  1 9 9 5  f r o m  a  s i t u a t i o n  o f  a d e q u a t e  s u p p l y  i n  

1980.  The  s i z e  o f  PR s e t t i n g s  w o u l d  have t o  i n c r e a s e  a l m o s t  80% 

f r o m  1 9 8 0  t o  1 9 9 5  i n  o r d e r  t o  s u s t a i n  p r i m i t i v e  r e c r e a t i o n  

o u t p u t s .  I n s t e a d  t h e  s i z e  o f  PR s e t t i n g s  d e c r e a s e s .  T h e  m o s t  

s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  s c e n a r i o  o u t c o m e s  was  t h a t  f o r  PK 

o p p o r t u n i t y .  T h e  d e g r e e  o f  u n d e r s u p p l y  o f  PR o p p o r t u n i t y  i n  1 9 9 5  

w a s  5 5 %  g r e a t e r  f o r  t h e  d e v e l o p m e n t  s c e n a r i o  t h a n  f o r  t h e  

p r e s e r v a t i o n  s c e n a r i o .  

IMPLICATIONS FOR SKYKOMISH RANGER DISTRICT 

From t h e  t a b u l a t i o n s  i n  T a b l e  1 7 ,  i n f e r e n c e s  may b e  made a s  

t o  f u t u r e  o v e r s u p p l y  a n d  u n d e r s u p p l y  o f  o p p o r t u n i t y  t y p e s ,  a n d  

t h u s  t h e  d e g r e e  t o  w h i c h  r e c r e a t i o n  o u t p u t s  a r e  s u s t a i n e d  a n d  

t h e  r e s u l t a n t  i m p a c t s  u p o n  r e c r e a t i o n  q u a l i t y .  R N  o p p o r t u n i t y  i s  

e x c . e s s i v e l y  o v e r s u p p l i e d  a n d  l i k e l y  t o  r e m a i n  s o  f o r  a l o n g  

t i m e .  This i m p l i e s  t h a t  t h e r e  w i l l  b e  n e g l i g i b l e  c r o w d i n g  among 



if k 
C 
6 RN participants, except possibly on such peak-load occasions as 

holidays or the opening days of hunting and fishing sezsons. 

SPNM opportunity is oversupplied throughout the study time 

horizon, although the factor of oversupply was halved by 1995. 

Thus, RN and SPNM opportunities were sustained relative to 

demand under both scenarios. These outputs would be sustained 

even if the ranges of confidence in the participation projection 

and the opportunity simulation were quite large, and a worst 

case was considered of higher participation and lower supply. 

On the other hand, PR opportunity was far from being 

sustained. PR opportunity showed a deficit of supply after the 

first year of either scenario, which increased throughout the 

scenario runs. This implies that crowding among PR 

recreationists will become much worse by 1995, with two or three 

recreationists seeking the recreation opportunity that one 

recreationist would fill at capacity. The effect would be a 

steady decrease in primitive recreation quality. If recreation 

quality is allowed to diminish, recreationists' expectations 

will lower as a consequence ot the floating baseline phenomenon. 

Furthermore, conditions of undersupply with resultant 

dissatisfacton would likely lead to the displacement of 

primitive recreationists, possibly to.SPNM settings, or to a 

more distant or less appealing PR setting on fewer occasions. 

Here, ranges of confidence would have to be very large for these 

recreation outputs to be sustained even in the best case of 

lower participation and greater opportunity. 



I f  t h e  o b j e c t i v e  i s  t o  m a i n t a i n  t h e  r e c r e a t i o n  q u a l i t y  o f  

a l l  o p p o r t u n i t y  t y p e s ,  . t h e r e  i s  l i t t l e  q u e s t i o n  a s  t o  w h i c h  

s c e n a r i o  w o u l d  b e  p r e f e r r e d .  T h e  i m p o r t a n t  t r a d e o f f  b e t w e e n  t h e  

s c e n a r i o s  l i e s  i n  t h e  a m o u n t  o f  p r i m i t i v e  o p p o r t u n i t i e s  

s u p p l i e d .  T h e  p e r c e n t a g e  of  u n d e r s u p p l y  o f  PR r e c r e a t i o n  o u t p u t s  

i s  55% g r e a t e r  w i t h  t h e  d e v e l o p m e n t  s c e n a r i o  t h a n  w i t h  t h e  

p r e s e r v a t i o n  s c e n a r i o .  T h e r e  i s  l i t t l e  d i f f e r e n c e  i n  SPNM 

c a p a c i t y  b e t w e e n  t h e  s c e n a r i o s .  F u r t h e r m o r e ,  t h e  o v e r s u p p l y  o f  

RN o p p o r t u n i t y  i s  s u b s t a n t i a l l y  l e s s  g i v e n  t h e  p r e s e r v a t i o n  

s c e n a r i o .  T h e  p r e s e r v a t i o n  s c e n a r i o  o f f e r s  a  b e t t e r  b a l a n c e ' i n  

t h e  r e c r e a t i o n  c a p a c i t y  s u p p l i e d .  I n  a d d i t i o n ,  t h e  p r e s e r v a t i o n  

s c e n a r i o  r e t a i n s  much more  o f  a n  i r r e p l a c e a b l e  l a n d  b a s e  o n  

w h i c h  p r i m i t i v e  o p p o r t u n i t y  d e p e n d s .  

U n f o r t u n a t e l y  t h e  c h o i c e  i s  i n  some ways  t h e  l e s s e r  of  two 

e v i l s .  E v e n  u n d e r  t h e  p r e s e r v a t i o n  s c e n a r i o ,  t h e  c a p a c i t y  of  

p r i m i t i v e  o p p o r t u n i t y  i n  1 9 9 5  i s  a m e r e  h a l f  o f  t h e  p r o j e c t e d  

demand.  L o o k i n g  f u r t h e r  i n t o  t h e  f u t u r e ,  t h e  y e a r l y  d e f i c i t  i s  

l i k e l y  t o  c o n t i n u e  t o  i n c r e a s e .  W h i l e  demand w i l l  p r o b a b l y  

c o n t i n u e  t o  g r o w ,  t h e  s u p p l y  i s  b o x e d  i n  by t h e  i m p a c t s  o f  

d e v e l o p m e n t .  C o n f l i c t i n g  p o l i t c a l  p r e s s u r e s  u p o n  m a n a g e r s  o f  PR 

s e t t i n g s  may b e  e x p e c t e d  t o  moun t  i n  t h e  f u t u r e  b o t h  f o r  more  

r e s t r i c t i v e  a c c e s s  w h i c h  w i l l  l e s s e n  o n - s i t e  c o n g e s t i o n  a n d  f o r  

l e s s  s t r i n g e n t  c r i t e r i a  f o r  u s e r  d e n s i t y  w h i c h  w i l l  ' a u t h o r i z e '  

more  c o n g e s t e d  c o n d i t i o n s .  L a r g e  n u m b e r s  of  p r i m i t i v e  

r e c r e a t i o n i s t s  w i l l  l i k e l y  b e  d i s p l a c e d  a s  a  r e s u l t  o f  e x t r e m e l y  

c r o w d e d  s e t t i n g s  o r  e x c e s s i v e  managemen t  r e s t r i c t i o n s ,  p o s s i b l y  



i n c l u d i n g  a d v a n c e  b o o k i n g s  of s e v e r a l  m o n t h s .  The p o l i t i c a l  

p r e s s u r e  f o r  p r e s e r v a t i o n  o t  more  p r i m i t i v e  s e t t i n g s  would  

l i k e l y  i n c r e a s e  a t  t h e  same t i m e ,  a s  t h e  s c a r c i t y  of p r i m i t i v e  

l a b d s  i n c r e a s e s  t h e i r  v a l u e  t o  s o c i e t y .  B U L  p r e s e r v a t i o n  e f f o r t s  

w i l l  t h e n  b e  t o o  l a t e  t o  a  l a r g e  d e g r e e  - t h e  d i r e c t  a n d  

e x t e r n a l  i m p a c t s  of  d e v e l o p m e n t  u p o n  p r i m i t i v e  o p p o r t u n i t y  a r e  

n o t  r e a d i l y  r e v e r s i b l e ,  a t  l e a s t  i n  t h e  s h o r t - t i m e .  

I f  d i s p e r s e d  r e c r e a t i o n  o p p o r t u n i t y  of a l l  t y p e s  i s  t o  b e  

s u s t a i n e d  i n  Skykomish R a n g e r  D i s t r i c t ,  i m m e d i a t e  s t e p s  m u s t  b e  

t a k e n  t o  i n c r e a s e  t h e  e f f e c t i v e  s u p p l y  ox p r i m i t i v e  o p p o r t u n i t y .  

Two ways i n  w h i c h  e f f e c t i v e  s u p p l y  of  r e c r e a t i o n  o p p o r t u n i t y  may 

b e  i n c r e a s e d  a r e  t h r o u g h  b e t t e r  u t i l i z a t i o n  o f  e x i s t i n g  s e t t i n g s  

a n d  by i n c r e a s i n g  t h e  s i z e  o f  t h e  s e t t i n g s .  E x i s t i n g  s e t t i n g s  

m i g h t  be  b e t t e r  u t i l i z e d  i f  u s e r s  w e r e  b e t t e r  i n f o r m e d  a b o u t  

w h i c h  w e r e  c o n g e s t e d  a n d  u n c o n g e s t e d ,  o r  i t  a d d i t i o n a l  t r a i l s  

w e r e  c o n s t r u c t e d .  

P r o v i d i n g  i n f o r m a t i o n  a b o u t  t h e  u n b a l a n c e d  u s e  o f  P h  

s e t t i n g s  w o u l d  h e l p  t o  e v e n  o u t  u s e .  However ,  t h e  model  

i m p l i c i t l y  a s s u m e s  t h a t  u s e  i s  s p r e a d  e v e n l y  o v e r  a c c e s s i b l e  

p a r t s  of t h e  s e t t i n g s  f o r  e a c h  o p p o r t u n i t y  t y p e .  Model o u t p u t s  

i n d i c a t e d  t h a t  PR s e t t i n g s  t a k e n  a s  a  g r o u p  w e r e  u n d e r s u p p l i e d ,  

s o  t h a t  e v e n  i f  u s e  w e r e  s p r e a d  e v e n l y  o v e r  t h e s e  s e t t i n g s  t h e r e  

would  be c o n g e s t i o n .  S i m i l a r l y ,  a n  a s s u m p t i o n  i n  u s i n g  t h e  

t e m p o r a l  c a p a c i t y  c o e f f i c i e n t s  i s  t h a t  u s e  i s  s c h e d u l e d  e v e n l y  

t h r o u g h  t h e  managed s e a s o n ,  e x c e p t  f o r  weekday-weekend u s e  

p a t t e r n s  w h i c h  m o s t  r e c r e a t i o n i s t s  a r e  u n a b l e  t o  a l t e r .  I f  u s e  



was unbalanced, better information could benefit those users 
i 

desiring to take advantage of it, but for planning purposes PR 

opportunity is still undersupplied. If equally accessible and 

attractive PR settings which were also uncongested existed 

outside the study area, the manager could take this into 

consideration in choosing among alternatives. 

Trail construction is another method of better utilizing 

existing PR settings, although the trail network is already 

fairly dense in the vicinity of the Pacific Crest Trail and 

throughout the Alpine Lakes Wilderness Area. Ironically, where 

one standard delineating a PR setting is the distance that the 

average day-hiker will walk, trail deterioration in the form of 

. leaving fallen trees and localized washouts could serve to 

further the isolation of PR settings, thus alleviating crowding 

and the need for management restrictions. But trail 

deterioration is a form of demand constraint (discussed below) 

and not a means for increasing the supply. 

The size of PR settings could be increased by restoring 

SPNM and RN settings to more natural conditions. As stated 

above, the size of PR settings in 1995 would have to be 80% 

greater than in 1980 to sustain PK outputs. By decreasing the 

land base available to harvesting, natural restoration would be 

in direct conflict with timber production, unless methods oi 

intensive timber management could decrease the amount of land 

required for timber. 



W h a t e v e r  t h e  o p t i o n s  f o r  s u s t a i n i n g  r e c r e a t i o n  o u t p u t s ,  

f u r t h e r  c o n v e r s i o n s  of P R  s e t t i n g s  w i l l  o n l y  e x a c e r b a t e  t h e  

p rob lem.  Even s o ,  a  c h o i c e  b e t w e e n  s c e n a r i o s  w o u l d  n o t  b e  

c l e a r c u t  f o r  t h e  f o r e s t  m a n a g e r ,  who i s  a l s o  w e i g h i n g  t h e  

e f f e c t s  upon  t i m b e r  p r o d u c t i o n ,  g r a z i n g ,  w i l d l i f e  h a b i t a t ,  a n d  

s o  f o r t h .  A s c e n a r i o  w h i c h  f a v o r s  t h e  p r o d u c t i v i t y  of  c e r t a i n  

r e s o u r c e  u s e s  w i l l  l i k e l y  l e a d  t o  a  d e c r e a s e d  p r o d u c t i o n  of  some 

o t h e r  u s e s .  F o r  e x a m p l e ,  w h i l e  more d i v e r s e  a n d  e x t e n s i v e  

w i l d l i f e  h a b i t a t s  would  p r o b a b l y  be  m a i n t a i n e d  w i t h  t h e  

p r e s e r v a t i o n  s c e n a r i o ,  t h e  s u s t a i n e d  a l l o w a b l e  c u t  o f  t i m b e r  

would  be  g r e a t e r  w i t h  t h e  d e v e l o p m e n t  s c e n a r i o .  

I f  t h e  s e l e c t e d  management p l a n  i n d i c a t e d  t h a t  PK 

r e c r e a t i o n  o u t p u t s  w e r e  n o t  g o i n g  t o  b e  s u s t a i n e d ,  t h e n  

t r a d e o f f s  b e t w e e n  c o n s t r a i n i n g  demand and  a l l o w i n g  c o n g e s t i o n  

would  be  c o n s i d e r e d .  C o n s t r a i n i n g  demand i s  n o t  a n  a n s w e r  t o  

s u s t a i n i n g  r e c r e a t i o n  o u t p u t s ,  s i n c e  c o n s t r a i n t s  i m p l y  t u r n i n g  

p e o p l e  away a n d  t h e r e f o r e  d e c r e a s i n g  t h e  q u a l i t y  o f  r e c r e a t i o n  

e x p e r i e n c e s .  I n  p l a n n i n g  f o r  l a n d - u s e  a l l o c a t i o n s ,  t h e  

management q u e s t i o n  s h o u l d  b e  how t o  m a t c h  r e c r e a t i o n  n e e d s ,  n o t  

how t o  c u r t a i l  t h o s e  n e e d s .  

A f t e r  a l l o c a t i o n s  a r e  made a n d  i f  a  s h o r t f a l l  w e r e  

i n d i c a t e d ,  mode l  o u t p u t s  w o u l d  g i v e  m a n a g e r s  a n  i d e a  of  how 

p r e s s i n g  t h e  n e e d  f o r  demand c o n s t r a i n i n g  m e a s u r e s  w o u l d  b e .  

T h e r e  a r e  many a p p r o a c h e s  t o  c o n s t r a i n i n g  demand,  i n c l u d i n g :  

s e l e c t i v e  t r a i l  n o n m a i n t e n a n c e ,  c u t t i n g  b a c k  r o a d h e a d s ,  f i t n e s s  

o r  knowledge  q u a l i f i c a t i o n s ,  f i r s t - c o m e - f  i r s t  s e r v e ,  a d v a n c e  



r e s e r v a t i o n s ,  r andom s e l e c t i o n  t h r o u g h  a  l o t t e r y ,  p e a k  l o a d  

p r i c i n g ,  a n d  a u c t i o n i n g  p e r m i t s  ( I r l a n d ,  1 9 7 9 ) .  T h e  

a d m i n i s t r a t i v e  c o s t s  a n d  a c c e p t a b i l i t y - t o - u s e r s  o f  t h e s e  m e t h o d s  

v a r y .  Where SPNM o p p o r t u n i t y  was o v e r s u p p l i e d  a n d  P R  o p p o r t u n i t y  

was u n d e r s u p p l i e d ,  a s  i n  t h e  c a s e  s t u d y ,  m e a s u r e s  w h i c h  f a v o r e d  

t h o s e  u s e r s  d e s i r i n g  l o w e r  u s e r - d e n s i t i e s  w o u l d  c o m p l e m e n t  t h e  

management  o b j e c t i v e s  f o r  PR  s e t t i n g s  w h i l e  t u r n i n g  away 

r e c r e a t i o n i s t s  who h a v e  s u b s t i t u t e  o p p o r t u n i t i e s  a v a i l a b l e  t o  

them.  

THE MODEL'S POTENTIAL ROLE I N  FOREST PLANNING 

A b r o a d e r  s t u d y  o b j e c t i v e  h a s  b e e n  t o  e s t a b l i s h  t h e  m o d e l ' s  

u t i l i t y  i n  a n  o n g o i n g  p l a n n i n g  p r o c e s s .  T h e  m o d e l  i n  t h i s  

c a p a c i t y  w o u l d  h a v e  a  r o l e  i n  a s s i s t i n g  t h e  f o r e s t  m a n a g e r  i n  

e s t i m a t i n g  d i s p e r s e d  r e c r e a t i o n  t r a d e o f f s  u n d e r  v a r i o u s  

management  a l t e r n a t i v e s .  The  d e g r e e  t o  w h i c h  d i f f e r e n t  

management  a l t e r n a t i v e s  w o u l d  y i e l d  s u s t a i n e d  r e c r e a t i o n  o u t p u t s  

i s  d e t e r m i n e d  by  m o d e l i n g  t h e  l i k e l y  r e s o u r c e  u a e  i n t e r a c t i o n s  

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

o u t p u t s .  D e c i s i o n  m a k e r s  w o u l d  b e  i n f o r m e d  o f  t h e  d e g r e e  o f  

u n d e r s u p p l y  a n d  o v e r s u p p l y  o f  d i s p e r s e d  r e c r e a t i o n  o u t p u t s  a n d  

t h u s  t h e  f u t u r e  p o t e n t i a l  f o r  c o n g e s t i o n  o f  d i s p e r s e d  r e c r e a t i o n  

s e t t i n g s .  S u s t a i n e d  a v a i l a b i l i t y  of  r e c r e a t i o n  o p p o r t u n i t y ,  

r e l a t i v e  t o  d e m a n d ,  c o u l d  b e  u s e d  a s  a b e n c h m a r k  a g a i n s t  w h i c h  

t o  m e a s u r e  t r a d e o f f  s. 



I n  o r d e r  t o  f u l f i l  t h i s  b r o a d e r  r o l e ,  t h e  m o d e l  m u s t  f i t  

i n t o  t h e  f o r e s t  managemen t  f r a m e w o r k ,  b o t h  c o n c e p t u a l l y  a n d  

p r a g m a t i c a l l y .  Use  o f  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  i n  t h e  

d e v e l o p m e n t  o f  m u l t i p l e - u s e  f o r e s t  p l a n s  c o u l d  p r o v i d e  i n t e r n a l  

e v a l u a t i o n  i n  a l t e r n a t i v e  f o r m u l a t i o n ,  a n d  a d d i t i o n a l l y  o f f e r  a  

s y s t e m a t i c  a p p r o a c h  t o  e s t i m a t i n g  t h e  e f f e c t  o f  a l t e r n a t i v e s  o n  
I 

d i s p e r s e d  r e c r e a t i o n .  An i m p o r t a n t  a t t r i b u t e  o f  t h e  m o d e l  i n  

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

w i t h i n  p l a n s .  Of c o u r s e ,  t h e  m o d e l  s h o u l d  p r o d u c e  b e l . i e v a b l e  a n d  

v a l i d  o u t p u t s ,  a n d  c o m p a r e  f a v o r a b l y  w i t h  t h e  t i m e  a n d  m o n e t a r y  

c o s t s  of  p r e s e n t l y  u s e d  m e t h o d s .  

The  i t e r a t i v e  a p p r o a c h  n e c e s s a r y  i n  f o r m u l a t i n g  

a l t e r n a t i v e s  means  t h a t  t h e r e  a r e  many c h a n g e s  t o  r e c r e a t i o n  

o p p o r t u n i t y  maps a n d  r e c a l c u l a t i o n s  of c a p a c i t i e s  (Brown e t . a l . ,  

1 9 7 9 ) .  A s  a c o m p u t e r  m o d e l ,  R A R  wou ld  p r o v i d e  r e a d y  f e e d b a c k ,  

e s p e c i a l l y  i n  a  p l a n n i n g  e n v i r o n m e n t  w h i c h  i s  a l r e a d y  h i g h l y  

c o m p u t e r i z e d .  I f  RAR w e r e  l i n k e d  w i t h  FORPLAN i n  a n  i t e r a t i v e  

m a n n e r  i n  t h e  F o r e s t  S e r v i c e  LMP p r o c e s s ,  g r e a t e r  s p a t i a l  

c o o r d i n a t i o n  w o u l d  r e s u l t  i n  t h e  f o r m u l a t i o r i  o f  a l t e r n a t i v e s  

w h i c h  m a t c h  a  c o n s t r a i n t  s u c h  a s  t o  s u s t a i n  r e c r e a t i o n  o u t p u t s  

a t  c e r t a i n  l e v e l s .  

By h a n d l i n g  a  s p a t i a l  p r o b l e m  w i t h  a  s p a t i a l l y - o r i e n t e d  

t e c h n i q u e ,  i m p a c t s  u p o n  d i s p e r s e d  r e c r e a t i o n  q u a l i t y  may b e  

b e t t e r  a s s e s s e d  a s  t o  t h e  l o c a t i o n ,  t i m e ,  c a u s e ,  a n d  e x t e n t  of  

t h e  i m p a c t .  A s  d i s c u s s e d  i n  a n  e a r l i e r  c h a p t e r ,  d i s p e r s e d  

r e c r e a t i o n  o p p o r t u n i t y  i s  e s p e c i a l l y  s e n s i t i v e  t o  s p a t i a l  
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f a c t o r s  a r i s i n g  f r o m  t h e  e x t e r n a l  i m p a c t s  of  f o r e s t  r e s o u r c e  

u s e s .  RAR a c c o u n t s  f o r  l a n d  u s e s  a d j a c e n t  t o  e a c h  r e c r e a t i o n  

s e t t i n g  by i m p l e m e n t i n g  t h e  ROS s y s t e m .  F u r t h e r m o r e ,  RAR 

s i m u l a t e s  t h e  d y n a i i i c s  of  t h e  i n v a s i o n ,  s u c c e s s i o n ,  r e c o v e r y  

p r o c e s s  u s i n g  c a r t o g r a p h i c  m o d e l i n g  t e c h n i q u e s .  W i t h  t h i s  

m o d e l l e d  f o r e s i g h t ,  t h e  n a t u r e  of p r e s c r i p t i v e  a c t i o n s  n e e d e d  t o  

m i t i g a t e  f u t u r e  e r o s i o n s  of r e c r e a t i o n  q u a l i t y  may b e  i n c l u d e d  

i n  t h e  a l l o c a t i o n  p r o c e s s .  

F u r t h e r m o r e ,  RAR c o u l d  h e l p  i n  m a k i n g  p l a n  a n a l y s i s  more 

s y s t e m a t i c  by  e n s u r i n g  t h e  e x p l i c i t  c o n s i d e r a t i o n  o f  i m p a c t s  t o  

d i s p e r s e d  r e c r e a t i o n  o u t p u t s .  Many o f  t h e  m a p p i n g  a n d  map 

a n a l y s i s  t a s k s  t h a t  RAR c o u l d  p e r f o r m  a r e  p r e s e n t l y  a o n e  i n  

R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g  u s i n g  m a n u a l  t e c h n i q u e s .  

M o d e l i n g  c o u l d  l e n d  a n  e x t r a  d e g r e e  of  e x p l i c i t n e s s  and  

r e p r o d u c e a b i l i t y  w h i c h  m i g h t  be  o v e r l o o k e d  i n  a m a n u a l  a n a l y s i s .  

The RAR r o u t i n e  i s  s t r a i g h t f o r w a r d  t o  u s e ,  a n d  i n  o p e r a t i o n  i s  

t r a n s p a r e n t  t o  t h e  u s e r  who may ' f r e e z e  t h e  a c t i o n '  by 

d i s p l a y i n g  maps a t  i n t e r m e d i a t e  s t a g e s  of  a  r u n .  

T h u s ,  i n  a d d i t i o n  t o  s u p p l y i n g  o u t p u t  d a t a ,  i m p l e m e n t a t i o n  

of  t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  would  a s s i s t  i n  c l a r i f y i n g  

t h e  g o a l s  a n d  c r i t e r i a ,  i n  m a k i n g  t h e  a n a l y s i s  e x p l i c i t  and 

r e p r o d u c i b l e ,  a n d  i n  p r o v i d i n g  a  v e h i c l e  f o r  i n t e r n a l  e v a l u a t i o n  

i n  t h e  p l a n n i n g  p r o c e s s  t h r o u g h  i t e r a t i o n .  The model  c o u l d  b e  o f  

mos t  u s e  i n  h e l p i n g  t o  f o r m u l a t e  a l t e r n a t i v e s  a n d  i n  e s t i m a t i n g  

t h e  e f f e c t s  upon d i s p e r s e d  r e c r e a t i o n  o f  c h o s e n  a l t e r n a t i v e s .  I n  

p l a c e  of t h e  two s c e n a r i o s  u s e d  i n  t h i s  c a s e  s t u d y ,  t h e  p l a n n i n g  



t e a m  w o u l d  d e v e l o p  a  s c e n a r i o  f o r  e a c h  a l t e r n a t i v e  t o  be  

e v a l u a t e d .  R u n n i n g  t h e s e  s c e n a r i o s  t h r o u g h  t h e  m o d e l  would  

p r o v i d e  m a p s  of  s i m u l a t e d  r e c r e a t i o n  o p p o r t u n i t y  a n d  t a b l e s  of  

q u a n t i f i e d  d a t a  f o r  e a c h  a l t e r n a t i v e .  

I n  a r r i v i n g  a t  p r e d i c t i o n s  o f  f u t u r e  managemen t  s i t u a t i o n s ,  

t h e  i s s u e  o f  m o d e l  v e r i f i c a t i o n  a r i s e s :  d o e s  t h e  m o d e l  p e r f o r m  

a s  e x p e c t e d ?  The  mode l  o u t p u t s  a r e  d e s i r e d  a s  i n f o r m a t i o n  on  

w h i c h  t o  b a s e  d e c i s i o n s  f o r  l a n d - u s e  a l l o c a t i o n s .  T h e  v a l u e  o f  

t h e s e  p r e d i c t i o n s  i n  a  r a t i o n a l  p r o c e s s  o f  f o r e s t - r e s o u r c e  

a l l o c a t i o n  i s  o n l y  a s  good  a s  t h e  a c c u r a c y  o f  t h e  a s s u m p t i o n s  

a n d  p r e d i c t i o n s .  T h e r e  a r e  f o u r  a s p e c t s  of  t h e  m o d e l i n g  f o r  

w h i c h  t h e  a c c u r a c y  i s  m o s t  o p e n  t o  q u e s t i o n  a n d  w h i c h  w a r r a n t  

s c r u t i n y .  An e r r o r  i n  a n y  o n e  o f  t h e s e  c o u l d  a l t e r  m o d e l  o u t p u t s  

s i g n i f i c a n t l y .  T h e s e  a s p e c t s  a r e  : 

1 )  t h e  c a l c u l a t i o n  of  c a p a c i t i e s ;  

2 )  t h e  a p p r o p r i a t e n e s s  o f  t h e  p a r t i c i p a t i o n  p r o j e c t i o n ;  

3 )  t h e  s t r u c t u r e  o f  t h e  s c e n a r i o s ;  a n d  

4 )  t h e  a p p l i c a t i o n  of t h e  &CS c r i t e r i a .  

T h e r e  i s  a  j u d g e m e n t a l  c o m p o n e n t  i n v o l v e d  i n  d e t e r m i n i n g  

t h e  c a p a c i t y  c o e f f i c i e n t s  ( T a b l e  11). The p o s s i b i l i t y  e x i s t s  

t h a t  a  l a r g e  o v e r s u p p l y  o r  u n d e r s u p p l y  of  o p p o r t u n i t y  i s  n o t  s o  

much a  f a c t o r  o f  t h e  s i z e  o f  t h e  s e t t i n g s  as  i t  i s  a f a c t o r  o f  

t h e  c a p a c i t y  c o e f f i c i e n t s  u s e d .  C a p a c i t y  c o e f f i c i e n t s  u s e d  i n  

t h i s  s t u d y  w e r e  s e l e c t e d  i n  c o n s u l t a t i o n  w i t h  a  R e c r e a t i o n  

P l a n n e r  f o r  t h e  Mt.Baker  - S n o q u a l n i e  N a t i o n a l  F o r e a t  ( F e s s e l ,  

1 9 8 1 ) .  B o t h  t h e  c r i t e r i a  a n d  c a p a c i t y  c o e f f i c i e n t s  a r e  t h o s e  



u s e d  by t h e  F o r e s t  S e r v i c e  i n  t h e i r  R e c r e a t i o n  O p p o r t u n i t y  

P l a n n i n g  (ROP) p r o c e s s .  A l t h o u g h  t h e  ROP p r o c e s s  i s  s t i l l  i n  a  

d e v e l o p m e n t a l  s t a g e ,  t h e s e  p a r a m e t e r s  a r e  t h e  r e s u l t  o f  t h e  

c o m b i n e d  e f f o r t s  o f  a c a d e m i c s  a n d  p u b l i c  f o r e s t  m a n a g e r s ,  a n d  

a r e  w i d e l y  a c c e p t e d  as  t h e  b e s t  p r e s e n t l y  a v a i l a b l e .  

A s e c o n d  p o i n t  t o  b e  c o n s i d e r e d  i s  t h e  p a r t i c i p a t i o n  

p r o j e c t i o n .  The p a r t i c i p a t i o n  p r o j e c t i o n  i s  b a s e d  o n  many 

a s s u m p t i o n s ,  e v e n  t h o u g h  t h e  m e t h o d  o f  p r o j e c t i o n  i s  r e l a t i v e l y  

s i m p l e .  One a s s u m p t i o n  i s  t h a t  t h e  b a s e  y e a r  d a t a  f o r  ROS c l a s s  

p a r t i c i p a t i o n  i s  a  r e a s o n a b l e  r e f l e c t i o n  o f  demand i n  a n  

e c o n o m i c  s e n s e  a n d  d o e s  n o t  o v e r l y  r e f l e c t  a v a i l a b l e  

o p p o r ~ u n i t y .  F o r  e x a m p l e  c o n s i d e r  t h e  c a s e  s t u d y  r e s u l t s .  S i n c e  

u s e  of  PR o p p o r t u n i t y  i s  n e a r  c a p a c i t y  i n  t h e  b a s e  y e a r ,  PR 

p a r t i c i p a t i o ' n  i s  p r e s u m e d l y  n o t  a  r e f l e c t i o n  o f  o v e r s u p p l y .  On 

t h e  o t h e r  h a n d ,  RN o p p o r t u n i t y  i s  o v e r s u p p l i e d .  S i n c e  RN 

p a r t i c i p a n t s  v a l u e  p e a c e  a n d  q u i e t  (Downing  a n d  C l a r k ,  1 9 7 9 ) ,  

t h e r e  i s  t h e  p o s s i b i l i t y  t h a t  some  w o u l d  v a l u e  t h e s e  

c h a r a c t e r i s t i c s  t o  s u c h  a  d e g r e e  t h a t ,  i f  RN o p p o r t u n i t y  were 

n o t  o v e r s u p p l i e d ,  t h e y  w o u l d  b e  d i s p l a c e d  t o  m o r e  p r i m i t i v e  

s e t t i n g s .  I f  t h i s  w e r e  t h e  c a s e ,  b a s e  y e a r  p a r t i c i p a t i o n  i n  t h e  

m o r e  p r i m i t i v e  s e t t i n g s  w o u l d  e r r  i n  n o t  r e f l e c t i n g  t h i s  a s p e c t  

o f  demand by  b e i n g  t o o  l o w ,  a n d  c o r r e s p o n d i n g l y  RN p a r t i c i p a t i o n  

wou ld  be  t o o  h i g h .  F o r  t h e  c a s e  s t u d y ,  p a r t i c i p a t i o n  d a t a  w e r e  

t a k e n  a t  f a c e  v a l u e .  

Fo b e  o b j e c t i v e ,  t h e  p r o j e c t i o n  m u s t  n o t  f a v o r  a n y  

p a r t i c u l a r  o p p o r t u n i t y  c l a s s ,  n o r  i n f l a t e  t h e  o v e r a l l  r e c r e a t i o n  



demand w i t h  a n  o v e r l y  h i g h  p r o j e c t i o n  of p a r t i c i p a t i o n .  A s  

s t a t e d  a b o v e ,  t h i s  p r o j e c t i o n  was  somewhat  ' b l i n d '  t o  b i a s i n g  o f  

a n y  p a r t i c u l a r  o p p o r t u n i t y  c l a s s .  U l t i m a t e l y ,  t h e  r e a s o n a b l e n e s s  

of t h e  p r o j e c t i o n ' s  a s s u m p t i o n s  m u s t  b e  j u d g e d  b y  t h o s e  u s i n g  

t h e  r e s u l t s .  

A s  a  t h i r d  p o i n t ,  t h e  s c e n a r i o s  of  i m p a c t i n g  a c t i o n s  may b e  

q u e s t i o n e d  a s  t o  c o m p l e t e n e s s  a n d  s c h e d u l i n g .  D e v e l o p m e n t  o f  

t h e s e  s c e n a r i o s  i s  s o m e w h a t  s u b j e c t i v e  a n d  s c e n a r i o s  c o u l d  b e  

d e s i g n e d  w h i c h  b i a s  t h e  o u t c o m e s .  E x c l u s i o n  o f  a  t y p e  o r  d e g r e e  

of a  s i g n i f i c a n t  i m p a c t i n g  a c t i o n  wou ld  l e a d  t o  a n  e r r o r  i n  ROS 

d e l l n e a t i o n ,  a n d  t h e r e f o r e  a m i s c a l c u l a t i o n  o f  t h e  r e s u l t i n g  

o p p o r t u n i t y .  F o r  t h i s  s t u d y ,  t h e  e x p e r t i s e  o f  a U . S . F o r e s t  

S e r v i c e  m a n a g e r  was c o n s u l t e d  i n  d e v e l o p i n g  t h e  two s c e n a r i o s  

( B a r t e l m e ,  1 9 8 1 a ) ,  t h u s  p r o v i d i n g  a  s t a n d a r d  of  o b j e c t i v i t y .  

F i n a l l y ,  t h e r e  i s  t h e  q u e s t i o n  of  t h e  m o d e l ' s  p e r f o r m a n c e  

i n  a c c u r a t e l y  a p p l y i n g  t h e  p h y s i c a l  c r i t e r i a  of  r e m o t e n e s s  a n d  

minimum managemen t  u n i t  s i z e ,  a n d  t h u s  a c c u r a t e l y  d e l i n e a t i n g  

t h e  r e c r e a t i o n  o p p o r t u n i t y  c l a s s e s .  A t  t i m e s ,  m a n a g e r  j u d g e m e n t  

of  t h e  s e t t i n g  c o n d i t i o n s  m i g h t  l e a d  t o  a n  ROS d e l i n e a t i o n  

d i f f e r e n t  t h a n  t h a t  a r r i v e d  a t  by  t h e  c o m p u t e r  a p p l i c a t i o n  o r  

t h e s e  c r i t e r i a .  A r o u t i n e  c h e c k  of  t h e  c o m p u t e r  o u t p u t  maps 

wou ld  u n c o v e r  m o s t  s u c h  d i s c r e p a n c i e s  when t h e y  o c c u r .  U s i n g  t h e  

map w h i c h  d i s p l a y s  c e l l s  w h o s e  ROS c l a s s i f i c a t i o n  h a s  c h a n g e d ,  

p l a n n e r s  may i d e n t i f y  t h o s e  c e l l s  f o r  w h i c h  t h e  r e c l a s s i f i c a t f o n  

i s . j u d g e d  t o  b e  i n a p p r o p r i a t e ,  a n d  t h e n  make t h e  n e c e s s a r y  

a d j u s t m e n t s .  



A d i s c r e p a n c y  c o u l d  o c c u r  i n  a p p l y i n g  a  s i z e  c r i t e r i o n .  F o r  

e x a m p l e ,  t h e  p l a n n e r  m i g h t  d e c i d e  t h a t  a m a r g i n a l l y - s i z e d  P R  

s e t t i n g  w h i c h  t h e  m o d e l  h a s  r e c l a s s i f i e d  a s  a n  SPNM s e t t i n g  

s h o u l d  r e t a i n  a PR c l a s s i f i c a t i o n  d u e  t o  c o n d i t i o n s  o f  i m p o s i n g  

t e r r a i n  w h i c h  e f f e c t i v e l y  s e c l u d e s  t h e  a r e a .  I n  t h e  u n u s u a l  

c a s e s  w h e r e  s u c h  a s i t u a t i o n  o c c u r r e d ,  t h e  c o r r e c t i v e  

a d j u s t m e n t s  t o  e i t h e r  t h e  m o d e l  o r  t h e  o p p o r t u n i t y  s u b m o d e l  

o u t p u t s  a r e  s i m p l e  t o  make.  

A more  f r e q u e n t  m i s c l a s s i f i c a t i o n  o c c u r s  i n  a p p l i c a t i o n  o f  

t h e  r e m o t e n e s s  c r i t e r i a  t o  a c c o u n t  f o r  t h e  i m p a c t  o f  r o a d  

c l o s u r e .  T h i s  may a r i s e  d u e  t o  t h e  d i f f e r e n c e  i n  d i s t a n c e  t h a t  

t h e  m o d e l  m e a s u r e s  u s i n g  t h e  FRICTION map a s  a  s c a l e ,  a n d  t h a t  

t h e  p l a n n e r  w o u l d  d e l i n e a t e  b a s e d  o n  f i r s t - h a n d  k n o w l e d g e  o f  t h e  

a r e a .  S u c h  o c c u r a n c e s  w o u l d  u s u a l l y  b e  a p p a r e n t  u p o n  v i s u a l  

i n s p e c t i o n  of t h e  map o f  c h a n g e d  c l a s s i f i c a t i o n s .  I n  t h e  c a s e -  

s t u d y  r u n  o f  t h e  p r e s e r v a t i o n  s c e n a r i o ,  a n a r r o w  s t r i p  o f  c e l l s  

w e r e  r e c l a s s i f i e d  a l o n g  a  b u s y  t r a i l  i n  a  m a n n e r  t h a t  c o n f l i c t e d  

w i t h  t h e  F o r e s t  S g r v i c e  c l a s s i f i c a t i o n .  The  a c r e a g e  r e p r e s e n t e d  

by  t h e s e  c e l l s  was  s i m p l y  a d d e d  a n d  s u b t r a c t e d .  a t - t h e  

a p p r o p r i a t e  p l a c e s  i n  t h e  o u t p u t  d a t a ,  w i t h  n o  f u r t h e r  

a d j u s t m e n t  n e e d e d .  

To m o r e  a d e q u a t e l y  a s s e s s  t h e  a c c u r a c y  o f  t h e  m o d e l ' s  ROS 

d e l i n e a t i o n s  a s t u d y  w o u l d  b e  n e e d e d  w h i c h  c o m p a r e d  h a n d  d r a w n  

maps w i t h  t h e  c o m p u t e r  maps .  M a n f r e d o  a n d  Brown ( 1 9 8 0 )  h a v e  

c o m p l e t e d  s u c h  a s t u d y  o t  c o m p u t e r  maps d e l i n e a t e d  by  a p r o g r a m  

e m p l o y i n g  t h e  MAP p a c k a g e  i n  a way s i m i l a r  t o  t h e  RAR 



o p p o r t u n i t y  s u b m o d e l .  They c o n c l u d e d  t h a t  t h e  a c c u r a c y  of  t h e i r  

compute r  maps c o m p a r e d  f a v o r a b l y  w i t h  m a n u a l l y  d r a w n  maps. 

None o f  t h e s e  a s p e c t s  a r e  e n t i r e l y  u n i q u e  t o  t h e  m o d e l i n g  

of t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e .  U .S .Fores t  S e r v i c e  

R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g  a s  i t  i s  c u r r e n t l y  p e r f o r m e d  

f a c e s  s i m i l a r  l i m i t a t i o n s .  RAK e m p l o y s  t h e  same c o e f f i c i e n t s  i n  

o r d e r  t o  d e t e r m i n e  c a p a c i t y  t h a t  t h e  F o r e s t  S e r v i c e  u s e s .  I n  

p r o j e c t i n g  p a r t i c i p a t i o n ,  RAR i n c l u d e s  t h r e e  f a c t o r s  n o t  

i n c o r p o r a t e d  by t h e  F o r e s t  S e r v i c e ,  i . e .  a g e  c l a s s ,  d e s t i n a t i o n  

s u b s t i t u t i o n ,  a n d  a c t i v i t y - p r e f e r e n c e  s k , i f t s .  O t h e r w i s e ,  t h e  

a p p r o a c h e s  a r e  q u i t e  s i m i l a r .  Bo th  a p p r o a c h e s  n e e d  t o  t r a n s l a t e  

t h e  o u t p u t s  o f  t h e  m a t h e m a t i c a l  a n a l y s i s  f rom FORPLAN r u n s  t o  

s p a t i a l l y - d e l i n e a t e d  i m p a c t s  w h i c h  make up  t h e  s c e n a r i o s .  A l s o ,  

t h e  c r i t e r i a  m u s t  b e  mapped e i t h e r  way,  w h i c h  i s  d o n e  m a n u a l l y  

i n  c u r r e n t  R e c r e a t i o n  O p p o r t u n i t y  P l a n n i n g .  The m a j o r  d i f f e r e n c e  

i n  t e c h n i q u e  i s  t h e  more  a u t o m a t e d  a p p r o a c h  t h a t  RAK u s e s  i n  

s p e c i f y i n g  t h e  s c e n a r i o  a n d  i n  a p p l y i n g  t h e  c r i t e r i a .  T h u s ,  

a s i d e  f r o m  p o s s i b l e  d i f f e r e n c e s  i n  t h e  d e g r e e  o f  e x p l i c i t n e s s  i n  

a n a l y s i s ,  t h e  two a p p r o a c h e s  p r i m a r i l y  d i f f e r  i n  t h e  way t h a t  

t i m e  and m o n e t a r y  c o s t s  a r e  i n c u r r e d .  

Manf redo  a n d  Brown ( 1 9 8 0 )  compared  c o m p u t e r  a n d  h a n d  d rawn 

t e c h n i q u e s  f o r  d e l i n e a t i n g  ROS c l a s s i f i c a t i o n s  of  t h e  S t e e n s  

Mounta in  R e c r e a t i o n  Lands  (U.S.Bureau of  Land Management )  i n  

e a s t e r n  O r e g o n .  The c o m p u t e r  t e c h n i q u e  t h a t  was t e s t e d  u s e d  t h e  

a n a l y t i c a l  o p e r a t i o n s  of  t h e  MAP p a c k a g e ,  w h i c h  a r e  e m p l o y e d  i n  

t h e  R e c r e a t i o n  A l l o c a t i o n  R o u t i n e ,  i n  a p rogramming  a p p r o a c h  
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s i m i l a r  t o  t h e  RAR o p p o r t u n i t y  s u b m o d e l .  T h e i r  r e s u l t s  showed 

t h e  " c o m p u t e r  mapp ing  l e s s  l i k e l y  t o  r e s u l t  i n  c l a s s i f i c a t i o n  

e r r o r s ,  b u t  more  c o s t l y  t o  c o n d u c t . "  However ,  t h e y  t h e n  s t a t e  

t h a t  i f  t h e  c o s t  of s e t t i n g  up t h e  d a t a  b a s e  w e r e  e l i m i n a t e d ,  

11 t h e r e  c o u l d  b e  l i t t l e  d i f f e r e n c e  i n  t h e  c o s t  o f  c o m p u t e r  v e r s u s  

hand mapping . "  I n d e e d ,  t h e  c o s t s  of  s e t t i n g  up t h e  d a t a  b a s e  f o r  

RAR would b e  s m a l l ,  g i v e n  t h e  f a c t  t h a t  much of  t h e  d a t a  b a s e  i s  

a l r e a d y  c o m p u t e r  e n c o d e d .  A l l  o t h e r  n e e d e d  d a t a  a r e  a v a i l a b l e  on 

s h e e t  maps .  Once t h e  d a t a  b a s e  was c o m p u t e r  e n c o d e d ,  i t  c o u l d  b e  

r e p e a t e d l y  u s e d  t o r  r u n s  of RAR i n  a n a l y z i n g  t h e  c u r r e n t  

management s i t u a t i o n ,  i n  f o r m u l a t i n g  a l t e r n a t i v e s ,  a n d  i n  

c o m p a r i n g  a l t e r n a t i v e s .  

A l t h o u g h  a n  o p e r a t i o n a l  t e s t  of  t h e  R e c r e a t i o n  A l l o c a t i o n  

R o u t i n e  h a s  b e e n  c o m p l e t e d ,  f u r t h e r  t e s t i n g  t h a t  i s  beyond  t h e  

s c o p e  of t h i s  s t u d y  i s  w a r r a n t e d .  The p r o t o t y p e  m o d e l  d o e s  

p r e s e n t  c e r t a i n  l i m i t a t i o n s ,  n a m e l y :  t h e  s i z e  of  t h e  s t u d y  a r e a  

t e s t e d  a s  a s u b p a r t  of  a  N a t i o n a l  F o r e s t ,  a n d  t h e  i n t e r m e d i a t e  

t i m e  h o r i z o n  o f  t h e  s i m u l a t i o n  a s  compared  t o  r o t a t i o n  p e r i o d s .  

I n  a d d i t i o n ,  t h e  model  m i g h t  b e  m o d i f i e d  t o  c a l c u l a t e  r e c r e a t i o n  

c a p a c i t i e s  i n  a way t h a t  would  b e  i m p r a c t i c a l  t o  d o  by h a n d ,  o r  

t o  i n c o r p o r a t e  a s p e c t s  of v i s u a l  r e s o u r c e  management  o r  w i n t e r  

d i s p e r s e d  r e c r e a t i o n  p l a n n i n g .  W i t h o u t  t h e  o p i n i o n  o t  F o r e s t  

S e r v i c e  p l a n n e r s  a n d  t h e  r e s u l t s  of f u r t h e r  t e s t s  of mode l  

p e r f o r m a n c e ,  a d i s c u s s i o n  o f  t h e  m o d e l ' s  r o l e  i n  f o r e s t  p l a n n i n g  

r e m a i n s  c o n j e c t u r a l .  



F u r t h e r  r e s e a r c h  c o u l d  a d d r e s s  t h e  f e a s i b i l i t y  o f  b u i l d i n g  

u p o n  t h e  p r o t o t y p e  R e c r e a t i o n  Allocation R o u t i n e .  The  s i z e  o f  

t h e  a r e a  c o n s i d e r e d  i s  p r a c t i c a l l y  l i m i t e d  b y  t h e  number  o f  g r i d  
I 

c e l l s  t h e  c o m p u t e r  c a n  d e a l  w i t h  a t  o n e  t i m e .  I f  a n  a r e a  much . 

l a r g e r  t h a n  t h e  p r e s e n t  s t u d y  a r e a  p r o v e d  t o  b e  i m p r a c t i c a l  t o  

c o n s i d e r  a s  a  u n i t ,  t h e  a r e a  m i g h t  b e  s u b d i v i d e d  w i t h  

o v e r l a p p i n g  s u b a r e a s  t h a t  a r e  s u b s e q u e n t l y  p a t c h e d  t o g e t h e r .  

A l t e r n a t i v e l y ,  t h e  s i z e  o f  t h e  g r i d  c e l l  m i g h t  b e  i n c r e a s e d  i f  

t h e  l o s s  i n  r e s o l u t i o n  was  n o t  t o o  g r e a t .  A r e d u c t i o n  f r o m  f i v e  

t o  f o u r  c e l l s  p e r  l i n e a r  m i l e  w o u l d  y i e l d  a 3 6 %  r e d u c t i o n  i n  t h e  

number of  c e l l s .  

The o n e - y e a r  t i m e  s t e p s  o f  t h e  s i m u l a t i o n  m i g h t  b e  a n  

u n n e c e s s a r i l y  f i n e  r e s o l u t i o n  of  t i m e .  P e r h a p s  g r o u p i n g  t h e  
/ 

s c e n a r i o  a c t i o n s  i n t o  e v e r y  f o u r t h  o r  f i f t h  y e a r  w o u l d  s u f f i c e ,  

t h e r e b y  r e d u c i n g  c o m p u t i n g  c o s t s .  T h e  c h a n g e s  t o  r e c r e a t i o n  

o p p o r t u n i t y  d i d  n o t  v a s c i l l a t e  a s  much a s  was  a n t i c i p a t e d  a t  t h e  
L 

o n s e t  of t h e  s t u d y .  W i t h  f i v e - y e a r  t i m e  s t e p s ,  a  f i f t y  y e a r  t i m e  

h o r i z o n  m i g h t  be  c o v e r e d  w i t h  l i t t l e  o r  n o  i n c r e a s e  i n  c o m p u t e r  

t i m e  a b o v e  t h e  r u n  t i m e s  of  t h e  c a s e  s t u d y .  E x t e n d i n g  t h e  t i m e  

h o r i z o n  m i g h t  n e c e s s i t a t e  t h a t  c e r t a i n  c o n s e q u e n c e s  of  i m p a c t i n g  

a c t i o n ,  s u c h  a s  i n c o n s i s t e n c i e s ,  w o u l d  h a v e  t o  b e  programmed i n  

g r e a t e r  d e t a i l  t h a n  i n  t h e  p r o t o t y p e  m o d e l .  

I n c l u d i n g  a d d i t i o n a l  r e c r e a t i o n  o p p o r t u n i t y  c l a s s e s ,  s u c h  

a s  Roaded M o d i f i e d  a n d  S e m i - p r i m i t i v e  M o t o r i z e d ,  w o u l d  r e q u i r e  

p r o g r a m m i n g  f o r  a  d i f f e r e n t  t y p e  of  c r i t e r i o n  ( o r  c r i t e r i a ) .  

O p p o r t u n i t y  c l a s s e s  a r e  d l s t i n q u i s h e d  by  t h e  r e m o t e n e s s  a n d  s i z e  



c r i t e r i a  i n  t h e  p r o t o t y p e  m o d e l .  H o w e v e r ,  t h e s e  c r i t e r i a  a r e  t h e  

s a m e  f o r  R o a d e d  N a t u r a l  a n d  R o a d e d  M o d i f i e d  o p p o r t u n i t i e s  a n d  

f o r  t h e  m o t o r i z e d  a n d  n o n m o t o r i z e d  S e m i - p r i m i t i v e  o p p o r t u n i t i e s .  

An a p p r o a c h  t o  c a l c u l a t i n g  c a p a c i t y  w h i c h  was  more  

l o c a t i o n - s p e c i f i c  t h a n  t h e  s i z e - d e p e n d e n t  a p p r o a c h  a n d  n o t  as  

r e l a t e d  t o  a c t i v i t y  t y p e s  a s  t h e  f e a t u r e - d e p e n d e n t  a p p r o a c h  

m i g h t  y i e l d  m o r e  a p p r o p r i a t e  r e s u l t s  i n  a s i t u a t i o n  o f  c h a n g i n g  

ROS d e l i n e a t i o n s .  B e r r y ' s  ( 1 9 8 0 )  work  s u g g e s t s  how e a c h  c e l l  o f  

t h e  s t u d y  a r e a ' s  g r i d w o r k  m i g h t  b e  a s s i g ~ e d  p h y s i c a l  c a p a c i t y  

c o e f f i c i e n t s  b a s e d  o n  s l o p e ,  t e r r a i n ,  a n d  s o i l s .  I n  a d d i t i o n ,  

c a p a c i t y  c o u l d  v a r y  as  t o  KbS t y p e ,  l a n d  u s e ,  p r o x i m i t y  t o  r o a d s  

a n d  t r a i l s ,  a n d  s o  f o r t h .  T h e  n u m e r i c a l  v a l u e s  o f  s u c h  c o m p o s i t e  

c o e f f i c i e n t s  h a v e  n o t  b e e n  d e v e l o p e d .  I n  f a c t ,  i t  m i g h t  p r o v e  

i m ~ r a c t i c a l  t o  a s s i g n ,  f o r  e x a m p l e ,  c a p a c i t y  c o e f f i c i e n t s  t o  

f i v e  c l a s s e s  e a c h  w i t h  f o u r  s t a t e s ,  i . e .  4 * 4 * 4 * 4 * 4 

c a p a c i t y  c o e f f i c i e n t s .  T h i s  i s  a n  a p p r o a c h  n o t  t a k e n  i n  a m a n u a l  

s u i t a b i l i t y  a n a l y s i s  b e c a u s e  o f  t h e  l a r g e  number  o f  c e l l - b y - c e l l  

c a l c u l a t i o n s  r e q u i r e d .  

V i s u a l  r e s o u r c e  managemen t  i s  c l o s e l y  a l l i e d - t o  d i s p e r s e d  

r e c r e a t i o n  managemen t  i n  f o r e s t  p l a n n i n g ,  a n d  m i g h t  b e  

i n c o r p o r a t e d  t o  some d e g r e e  i n  t h e  m o d e l .  T h e  Map A n a l y s i s  

P a c k a g e  i n c l u d e s  a n  o p e r a t i o n  w h i c h  maps  t h e  v i e w s h e d  f r o m  a n y  

g i v e n  p o i n t .  P r o g r a m m i n g  i n  MAP c o u l d  t h e n  o v e r l a y  s e n s i t i v e  

v i s u a l  managemen t  a r e a s  w i t h  t h e  v i e w  f r o m  v i s u a l l y  i m p a c t i n g  

s i t e s ,  a n d  t h u s  p r o d u c e  a c o t f f i c i e n t  w h i c h  c o u l d  b e  c o m p a r e d  t o  

some s t a n d a r d .  



F i n a l l y ,  w i n t e r  d i s p e r s e d  r e c r e a t i o n  m i g h t  n e e d  t o  b e  

i n c o r p o r a t e d  i f  t h e  m o d e l  w e r e  t o  b e  a p p l i e d  i n  c e r t a i n  a r e a s .  

However ,  c u r r e n t  w i n t e r  d i s p e r s e d  u s e  d o e s  n o t  p r e s e n t  

a l l o c a t i o n  p r o b l e m s  i n  m o s t  a r e a s .  A l s o ,  c r i t e r i a  t o r  

d e l i n e a t i n g  w i n t e r  o p p o r t u n i t y  h a v e  n o t  b e e n  s y s t e m a t i z e d .  

I n  c o n c l u s i o n ,  t h e  way i n  w h i c h  d i s p e r s e d  r e c r e a t i o n  i s  

d e a l t  w i t h  i n  p u b l i c  f o r e s t - l a n d  p l a n n i n g  a g e n c i e s  r e s u l t s  i n  

s h o r t c o m i n g s  w h i c h  a r e  s u r m o u n t e d  by  t h e  p r o t o t y p e  m o d e l  t o  a 

d e g r e e .  By c o n s i d e r i n g  more  s y s t e m a t i c a l l y  t h e  a l l o c a t i o n s  a n d  

t h e  i m p l i c a t i o n s  o f  u n d e r s u p p l y  a n d  o v e r s u p p l y  o f  o p p o r t u n i t y  

t y p e s ,  f o r e s t  m a n a g e r s  w i l l  h a v e  b e t t e r  i n f o r m a t i o n  w i t h  w h i c h  

t o  f o r e s e e  a n d  r e s o l v e  f u t u r e  c o n f l i c t s ,  a n d ,  more  i m p o r t a n t l y ,  

w i l l  b e  b e t t e r  a b l e  t o  p r o v i d e  f o r  p u b l i c  r e c r e a t i o n  n e e d s .  T h e  

mode l  w o u l d  a s s i s t  i n  d o i n g  s o  by  a c c o u n t i n g  f o r  t h e  n e a r - t e r m  

i m p a c t s  o f  p l a n n e d  f o r e s t  managemen t  on  r e c r e a t i o u  o p p o r t u n i t y ,  

r e s u l t i n g  i n  a  c o m p a r i s o n  o f  f u t u r e  r ' e c r e a t i o n  o p p o r t u n i t y  w i t h  

p a r t i c i p a t i o n .  

T h e r e  a r e  b e n e f i t s  i n  m a k i n g  a n  e x p l i c i t  d e t e r m i n a t i o n  o f  

s u s t a i n e d  d i s p e r s e d  r e c r e a t i o n  o u t p u t s ;  n a m e l y ,  t h a t  w e  a r e  

g i v e n  a  p o i n t  f r o m  w h i c h  t o  c o m p a r e  b r o a d e r  c h a n g e s .  F o r e s t  

p o l i c y  m a n d a t e s  t h a t  t h e  v a r i o u s  f o r e s t  u s e s  b e  s u s t a i n e d ,  a n d  

t h e r e f o r e  t h a t  managemen t  " m a i n t a i n  a n d  a c h i e v e  h i g h  l e v e l s  o f  

... o u t p u t "  o t  d i s p e r s e d  r e c r e a t i o n  ( M u l t i p l e - U s e  S u s t a i n e d - Y i e l d  

A c t ,  1 9 6 0 ;  U.S.D.A., 1 9 8 0 a ) .  A d e f i n i t i o n  of  s u s t a i n e d  y i e l d  

t h a t  i s  s u i t a b l e  f o r  d i s p e r s e d  r e c r e a t i o n  h a s  b e e n  a d v a n c e d  i n  

t h i s  t h e s i s ,  t h a t  of ' s u s t a i n e d  r e c r e a t i o n  o p p o r t u n i t y ,  r e l a t i v e  



t o  demand. '  T h i s  d e f i n i t i o n  i s  p r e d i c a t e d  upon  t h e  o b j e c t i v e  o f  

m a i n t a i n i n g  r e c r e a t i o n  q u a l i t y  by m a i n t a i n i n g  e x p e r i e n c e  l e v e l s .  

By i n d i c a t i n g  t h e  l i k e l y  f u t u r e  l e v e l s  o f  c o n g e s t i o n  ( t h e  m o s t  

c o n t e n t i o u s  a s p e c t  of r e c r e a t i o n  q u a l i t y ) ,  RAR c o u l d  s e r v e  a  

r o l e  i n  m o n i t o r i n g  d i v e r g e n c i e s  f r o m  s u s t a i n e d  r e c r e a t i o n  o u t p u t  

l e v e l s .  



APPENDIX A: SELECTED LEGISLATION AND FOREST SERVICE GUIDELINES 

1. F o r e s t  S e r v i c e  M u l t i p l e  Use a n d  S u s t a i n e d  Y i e l d  Ac t  o f  1 9 6 0 .  

A u t h o r i z e d  t h e  S e c r e t a r y  of A g r i c u l t u r e  " t o  d e v e l o p  
a n d  a d m i n i s t e r  t h e  r e n e w a b l e  s u r f a c e  r e s o u r c e s  o f  
t h e  n a t i o n a l  f o r e s t s  f o r  m u l t i p l e  u s e  a n d  s u s t a i n e d  
y i e l d  o t  t h e  s e v e r a l  p r o d u c t s  a n d  s e r v i c e s  o b t a i n e d  
t h e r e f r o m . "  S t i p u l a t e d  a s  m u l t i p l e  u s e s  w e r e :  
o u t d o o r  r e c r e a t i o n ,  r a n g e ,  t i m b e r ,  w a t e r s h e d ,  a n d  
w i l d l i f e  a n d  f i s h .  " ' S u s t a i n e d  y i e l d  o f  t h e  s e v e r a l  
p r o d u c t s  a n d  s e r v i c e s '  means t h e  a c h i e v e m e n t  a n d  
m a i n t e n a n c e  i n  p e r p e t u i t y  of a  h i g h - l e v e l  a n n u a l  o r  
r e g u l a r  p e r i o d i c  o u t p u t  of t h e  v a r i o u s  r e n e w a b l e  
r e s o u r c e s  o f  t h e  n a t i o n a l  f o r e s t s  w i t h o u t  i m p a i r m e n t  
of  t h e  p r o d u c t i v i t y  of  t h e  l and . " '  

N a t i o n a l  E n v i r o n m e n t a l  P r o t e c t i o n  Act  of  1 9 6 9 .  

R e q u i r e d  e v e r y  f e d e r a l  a g e n c y  t o  p r e p a r e  a n d  
c i r c u l a t e  a n  e n v i r o n m e n t a l  i m p a c t  s t a t e m e n t  ( E I S )  
"on  p r o p o s a l s  f o r  l e g i s l a t i o n  a n d  o t h e r  m a j o r  
f e d e r a l  a c t i o n s  s i g n i f i c a n t l y  a f f e c t i n g  t h e  q u a l i t y  
of  t h e  e n v i r o n m e n t . "  I n  r e s p o n s e ,  t h e  F o r e s t  S e r v i c e  
e s t a b l i s h e d  i n t e r d i s c i p l i n a r y  p l a n n i n g  teams a n d  
i n c o r p o r a t e d  a d e g r e e  of p u b l i c  p a r t i c i p a t i o n .  

F o r e s t  a n d  R a n g e l a n d  R e n e w a b l e  R e s o u r c e S  P l a n n i n g  A c t  o f  

1974 (RPA).  

W r i t t e n  a s  a  8 9 4  p a g e  E I S ,  t h i s  was a n  a t t e m p t  a t  
c o m p r e h e n s i v e  l o n g - t e r m ,  r a t i o n a l  d e c i s i o n  m a k i n g  a t  
t h e  n a t i o n a l  l e v e l  o f  t h e  F o r e s t  S e r v i c e .  I t  
r e q u i r e d  a n  i n v e n t o r y  of  a l l  u s e s  a n d  t h e  p r o j e c t i o n  
o f  l i k e l y  f u t u r e  d e m a n d s .  

N a t i o n a l  F o r e s t  Management  Act  of 1976 (NFMA). 

P r i n c i p a l  a u t h o r i t i e s  f o r  t h i s  Ac t  i n c l u d e  t h e  a b o v e  
s t a t u t e s .  W r i t t e n  a s  a n  amendment t o  RPA, t h i s  A c t  
r e a t f i r m e d  t h a t  F o r e s t  S e r v i c e  managemen t  was  t o  b e  
g u i d e d  by t h e  m u l t i p l e - u s e  a n d  s u s t a i n e d - y i e l d  
d o c t r i n e s .  C o m p r e h e n s i v e  l a n d  u s e  p l a n l l i n g  was  
e x t e n d e d  t o  a l l  l o c a l  a d m i n s t r a t i v e  u n i t s  o f  t h e  
N a t i o n a l  F o r e s t  S y s t e m .  G r e a t e r  p u b l i c  p a r t i c i p a t i o n  
i n  F o r e s t  S e r v i c e - d e c i s i o n  m a k i n g  was m a n d a t e d .  
R e g u l a t i o n s  a r e  c o n t a i n e d  i n  S e c t i o n  6 ( 3 6  CFR 219 
S u b p a r t  A) ;  some of  t h e s e  r e g u l a t i o n s  a r e  i n c l u d e d  
b e l o w .  

l n t e r i m  D i r e c t i v e  No.6 (March  1 0 ,  1 9 8 0 )  w a s  i s s u e d  b y  t h e  



F o r e s t  S e r v i c e  t o  g u i d e  i m p l e m e n t a t i o n  o f  t h e  N a t i o n a l  

F o r e s t  Managemen t  A c t  r e g u l a t i o n s .  T h e  d i r e c t i v e  a d d r e s s e s  

C h a p t e r  1 9 2 0  - Land a n d  R e s o u r c e  Managemen t  P l a n n i n g ,  of  t h e  

F o r e s t  S e r v i c e  M a n u a l .  I t  was r e i s s u e d  e a r l y  i n  1 9 8 1 .  

S e l e c t e d  p a r t s  of  t h e  d i r e c t i v e  f o l l o w :  @ 

FSM 1 9 2 2 . 3 5 a  D i s p e r s e d  a n d  D e v e l o p e d  R e c r e a t i o n :  
" S e c t i o n  2 1 9 . 1 2 ,  F o r e s t  P l a n n i n g  A c t i o n s  ( o f  36  CFR 
2 1 9 ,  s u b p a r t  A ,  FSM 1 9 5 0 )  
( i )  A b r o a d  s p e c t r u m  of  d i s p e r s e d  a n d  d e v e l o p e d  
r e c r e a t i o n  o p p o r t u n i t y  i n  a c c o r d a n c e  w i t h  i d e n t i f i e d  
n e e d s  a n d  demands  w i l l  be  p r o v i d e d .  
( 3 )  A l t e r n a t i v e s  w i l l  i n c l u d e  c o n s i d e r a t i o n  o f  . . . 
r e c r e a t i o n  o p p o r t u n i t y  r e s p o n s i v e  t o  c u r r e n t  a n d  
a n t i c i p a t e d  u s e r  demands .  
( 4 )  I n  f o r m u l a t i o n  a n d  a n a l y s i s  o f  a l t e r n a t i v e s  ... 
i n t e r a c t i o n s  among r e c r e a t i o n  o p p o r t u n i t i e s  a n d  
o t h e r  m u l t i p l e  u s e s  w i l l  b e  e x a m i n e d .  T h i s  
e x a m i n a t i o n  w i l l  c o n s i d e r  t h e  i m p a c t s  o f  t h e  
p r o p o s e d  r e c r e a t i o n  a c t i v i t i e s  o n  o t h e r  u s e s  a n d  
v a l u e s  a n d  t h e  i m p a c t s  of  o t h e r  u s e s  a n d  a c t i v i t i e s  
a s s o c i a t e d  w i t h  them o n  r e c r z h t i o n  o p p o r t u n i t i e s ,  
a c t i v i t i e s ,  a n d  q u a l i t y  of e x p e r i e n c e . "  

FSM 1 9 2 0 . 8 4 a  - S u p p l y  A n a l y s i s :  
11 ... 
The p u r p o s e s  o f  a s s e s s i n g  t h e  p l a n n i n g  a r e a ' s  s u p p l y  
a r e  : 
1. To e s t i m a t e  t h e  l e g a l  maximum s u s t a i n e d  y i e l d  o f  
t h e  p l a n n i n g  a r e a  t o  p r o v i d e  e a c h  o u t p u t ,  a s  w e l l  a s  
t h e  e x p e c t e d  c o s t s  a s s o c i a t e d  w i t h  t h e s e  e s t i m a t e s .  ... 
The d e t e r m i n a t i o n  o f  management  p r e s c r i p t i o n s  t h a t  
m a x i m i z e  s u p p l y  m u s t  f o l l o w  t h e s e  g u i d e l i n e s :  
3 .  D e t e r m i n e  t h e  s u s t a i n e d  y i e l d  o f  e a c h  r e s o u r c e  
o u t p u t  o r  u s e  i n  a g g r e g a t e  f o r  t h e  p l a n n i n g  a r e a  i n  
c o m b i n a t i o n  w i t h  a l l  o t h e r  o u t p u t s  a n d  u s e s  f r o m  t h e  
a r e a  a t  t h e  c u r r e n t  y i e l d  l e v e l  o r  g r e a t e r . ' '  

6 .  A s e t  o f  p r o p o s e d  r u l e s  ( F e b r u a r y  2 2 ,  1 9 8 2 )  h a v e  i n i t i a t e d  

f r o m  t h e  E x e c u t i v e  B r a n c h  i n  a n  e f f o r t  t o  ' s t r e a m l i n e '  f ihe 

r e g u l a t i o n s  o t  t h e  N a t i o n a l  F o r e s t  Managemen t  A c t .  T h e s e  

p r o p o s e d  r e g u l a t i o n s  w o u l d  p l a c e  g r e a t e r  e m p h a s i s  on  



m a x i m i z i n g  p r e s e n t  n e t  v a l u e  a s  d e t e r m i n e d  i n  m o n e t a r y  

t e r m s .  



APPENDIX B: R E C R E A T I O N  ALLOCATION ROUTINE 

The R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  c o n s i s t s  o f  p r o g r a m s  

p l a c e d  i n  n i n e  f i l e s ,  Many of  t h e s e  p r o g r a m s  a r e  q u i t e  s h o r t  

( some  b e i n g  t w o  l i n e s )  b u t  s e r v e  i m p o r t a n t  f u n c t i o n s  i n  

s w i t c h i n g  t h e  d i r e c t i o n  of p r o g r a m  f l o w  a n d  i n  i n t e r f a c i n g  MAP 

p r o g r a m m i n g  a n d  FORTRAN p r o g r a m m i n g .  The  l a r g e s t  o f  t h e  f i l e s  

c o n t a i n s  t h e  FORTRAN c o d e  f o r  t h e  MAP p a c k a g e .  

The p r o g r a m m i n g  i s  l i s t e d  i n  t h e  f o l l o w i n g  o r d e r :  EXEC, 

MANAGER, DIGITZ,  BANDMAP, CONTIGSZ, s o u r c e  c o d e  f o r  t h e  INSERT 

o p e r a t i o n s ,  s o u r c e  c o d e  f o r  t h e  p a r t i c i p a t i o n  s u b m o d e l ,  s o u r c e  

c o d e  f o r  t h e  s u i t a b i l i t y  s u b m o d e l ,  a n d  FESSEL. A l i s t i n g  o f  MAP 

i s  n o t  i n c l u d e d ,  a l t h o u g h  m o d i r i c a t i o n s  made t o  MAP f o r  RAR a r e  

e i t h e r  d e s c r i b e d  o r  l i s t e d  h e r e .  EXEC, as  t h e  m a i n  p r o g r a m ,  

i n c l u d e s  r u n  s t a t e m e n t s  f o r  a l l  o f  t h e  s u b m o d e l s  a s  w e l l  a s  some 

o f  t h e  p r o g r a m m i n g  t o r  t h e  o p p o r t u n i t y  s u b m o d e l .  

P r o g r a m m i n g  f o r  t h e  o p p o r t u n i t y  s u b m o d e l  i s  i n  t h e  f i r s t  

s i x  f i l e s  l i s t e d  a b o v e .  The  f i r s t  t w o  r u n  s t a t e m e n t s  i m p l e m e n t  

t h e  MAP p a c k a g e ,  by  r e s e r v i n g  t h e  n e c e s s a r y  d i s c  s t o r a g e  s p a c e  

(-VALS: map v a l u e s ;  -MAPS: map n a m e s ;  -CATS: map c a t e g o r i e s )  a n d  

m a k i n g  I0 u n i t  a s s i g n m e n t s .  The  I0 u n i t  a s s i g n m e n t s  a r e  l i s t e d  

) 
i n  t h e  s e c o n d  r u n  s t a t e m e n t .  MDATA a n d  SCEN.D o r  SCEN.P c o n t a i n  

i n p u t  d a t a ;  ROAREAS, FDDATA, a n d  FDCAP a r e  f o r  o u t p u t  d a t a  ( s e e  

C h a p t e r  I V ) .  O t h e r  f i l e s  i n  t he ,  s e c o n d  r u n  s t a t e m e n t  c o n t a i n  

s e g m e n t s  o f  MAP p r o g r a m m i n g .  One p r o g r a m  f i l e  c a l l s  a n o t h e r ,  

t h r o u g h  t h e  MAP command READ O N  X X ,  w h e r e  X X  i s  t h e  10 u n i t  

number .  



I 

The l a s t  r u n  s t a t e m e n t  i n  EXEC i m p l e m e n t s  t h e  p a r t i c i p a t i o n  

a n d  s u i t a b i l i t y  s u b m o d e l s .  I n p u t  d a t a  f o r  t h e s e  s u b m o d e l s  a r e  

p l a c e d  i n  t h e  f i l e  PCDATA. I n  a d d i t i o n ,  ROAREAS c o n t a i n s  t h e  

o u t p u t s  of r e c r e a t i o n  o p p o r t u n i t y  w h i c h  a r e  i n p u t  d a t a  f o r  t h e  

s u i t a b i l i t y  s u b m o d e l .  W i t h  t h e s e  t h r e e  r u n  s t a t e m e n t s ,  

s i z e - d e p e n d e n t  r e c r e a t i o n  o u t p u t s  a r e  d e t e r m i n e d  f o r  a 

p a r t i c u l a r  s c e n a r i o  and  p r i n t e d  o u t .  

I n  o r d e r  t o  d e t e r m i n e  f e a t u r e - d e p e n d e n t  o u t p u t s ,  t h e  

s t a t e m e n t s  i n  FESSEL a r e  e x e c u t e d .  I n p u t  d a t a  t o  FESSEL a r e  

c o n t a i n e d  i n  t h e  f i l e  FDDATA and c o n s i s t s  of maps p o s t p a c k e d  a t  

t h e  c o n c l u s i o n  of  t h e  o p p o r t u n i t y  s u b m o d e l .  The c a p a c i t i e s  o f  

f e a t u r e - d e p e n d e n t  o u t p u t s  a r e  s t o r e d  i n  FDCAP a n d  p r i n t e d  o u t .  

V a r i o u s  m o d i f i c a t i o n s  w e r e  made t o  t h e  MAP p r o g r a m  i n  

d e v e l o p i n g  RAR. The two mos t  s i g n i f i c a n t  a l t e r a t i o n s  w e r e  t h e  

a d d i t i o n  o f  n i n e  INSERT o p e r a t i o n s  a n d  of  a  I 0  s t a c k s  f o r  r e a d s .  

S e v e r a l  h u n d r e d  l i n e s  o f  FORTdAN programming  w e r e  a d d e d  t o  

t h e  MAP programming  t o  e n a b l e  t h e  INSERT o p e r a t i o n s .  T h u s ,  t h e  

INSERT command, l i k e  a l l  MAP commands, c a u s e s  e x e c u t i o n  of 

s e g m e n t s  o f  FORTRAN programming  i n  t h e  m o d i f i e d  MAP p a c k a g e .  

U n l i k e  o t h e r  MAP commands, h o w e v e r ,  s u b s e q u e n t  RAR p r o g r a m  f l o w  

may b r a n c h  d u r i n g  e x e c u t i o n  of a n  INSERT o p e r a t i o n  a s  a  r e s u l t  

of i n f o r m a t i o n  on  a  map. The s e q u e n c e  of MAP commands w h i c h  a r e  

t o  be e x e c u t e d  n e x t  may d e p e n d  on  t h e  r e s u l t  of t e s t s  p e r f o r m e d  

on  a  map. The c o r r e c t  s e q u e n c e  i s  p l a c e d  i n  GOPHER ( a t t a c h e d  t o  

1 0 - u n i t  1 7 ) ,  a n d  upon r e t u r n i n g  t o  t h e  f i l e  w h i c h  c a l l e d  t h e  

INSERT o p e r a t i o n ,  a  READ O N  1 7  command c a u s e s  t h i s  s e q u e n c e  t o  



be e x e c u t e d .  

The a b i l i t y  t o  s t a c k  t h e  I0 r e a d  u n i t s  was  a d d e d  t o  

accommoda te  t h e  h i e r a r c h a l  s t r u c t u r e  a n d  t h e  f l e x i b l e  f l o w  of  

c o n t r o l  of  RAR. C o n t r o l  r e t u r n s  t o  t h e  n e x t  command i n  t h e  

c a l l i n g  r o u t i n e  ( a  f i l e  a t t a c h e d  t o  a n  10 u n i t )  when a n  e n d  o f  

f i l e  i s  r e a d  i n  t h e  c a l l e d  r o u t i n e  ( a l s o  a f i l e  a t t a c h e d  t o  a n  

10 u n i t ) .  The  c a l l i n g  r o u t i n e  m i g h t  h a v e  b e e n  i n  t u r n  c a l l e d  by  

a  r o u t i n e  t o  w h i c h  c o n t r o l  m u s t  z e t u r n .  T h e  I0 s t a c h  k e e p s  t r a c k  

o f  t h e  o r d e r  i n  w h i c h  r o u t i n e s  a r e  c a l l e d .  

A f e w  a d d i t i o n a l  f a c t s  a r e  p r e s e n t e d  h e r e  a b o u t  t h e  

c a l c u l a t i o n  o f  ' f e a t u r e - d e p e n d e n t  c a p a c i t i e s ,  s i n c e  t h e  

p r o g r a m m i n g  w r i t t e n  t o  c a l c u l a t e  t h e s e  c a p a c i t i e s  i s  a n  

a p p e n d a g e  t o  t h e  t h r e e  b a s i c  s u b m o d e l s .  F e a t u r e - d e p e n d e n t  

c a p a c i t y  i s  c a l c u l a t e d  u s i n g  c a p a c i t y  c o e f f i c i e n t s  a n d  t h e  

f e a t u r e - r e l a t e d  d a t a  t h a t  i s  s t o r e d  o n  c o m p u t e r  maps.  The  

q u a n t i f i e d  f e a t u r e - t y p e  ( i n  m i l e s ,  a c r e s ,  o r  i t e m s )  i s  

m u l t i p l i e d  by c a p a c i t y  c o e f f i c i e n t s  s i m i l a r  t o  t h o s e  u s e d  i n  t h e  

s i z e - d e p e n d e n t  a p p r o a c h ,  y i e l d i n g  t h e  c a p a c i t y  i n - R V D ' s .  

F e a t u r e - t y p e s ,  f o r m u l a s ,  a n d  c o e f f i c i e n t  v a l u e s  o u t l i n e d  by 

F e s s e l  a n d  F r a n k e n s t e i n  ( 1 9 8 1 )  s e r v e d  a s  a  q u i d e  f o r  t h e  

p r o g r a m m i n g .  

T r a n s f o r m i n g  t h e  d a t a  f o r  f e a t u l e - t y p e s  o f f  o f  c o m p u t e r  

maps a n d  i n t o  t h e  f o r m u l a s  a d d e d  a  c o u p l e  s t e p s  n o t  i n c l u d e d  i n  

F e s s e l  a n d  F r a n k e n s t e i n ' s  p r o c e d u r e .  The  f  e a t u r e - t y p e s  w e r e  

a g g r e g a t e d  o n  maps a s  a c c e s s - r e l a t e d ,  l a n d f o r m - r e l a t e d ,  a n d  



w a t e r - r e l a t e d  i n  o r d e r  t o  c o n d e n s e  t h e  i n f o r m a t i o n  f o r  

s u b s e q u e n t  c a l c u l a t i o n s .  I n  a d d i t i o n ,  t h e  c o n v e r s i o n  f r o m  

g r i d - c e l l  c o d e s  t o  m i l e s  o r  a c r e s  r e q u i r e d  a c o n v e r s i o n  f a c t o r ,  

C F .  Thus  t h e  g e n e r a l  f o r m u l a  f o r  c a l c u l a t i n g  f e a t u r e - d e p e n d e n t  

c a p a c i t y  i s :  

R V D ' s  = ( n u m b e r  o f  c e l l s  o f  f e a t u r e - t y p e )  x CF x 

(PAOT x  MS x LOS / 1 2 )  

The c o n v e r s i o n  f a c t o r s  w e r e  d e t e r m i n e d  f r o m  t h e  m i l e s  o f  r o a d ,  

t r a i l ,  o r  s t r e a m  o r  t h e  a c r e s  of  l a k e  s u r f a c e  t h a t  a r e  

r e p r e s e n t e d  by a n  a v e r a g e  g r i d  c e l l  c o n t a i n i n g  t h e  r o a d ,  t r a i l ,  

s t r e a m ,  o r  l a k e .  T h e s e  d i s t a n c e  c o n v e r s i o n - f a c t o r s  w e r e  

s u b j e c t i v e l y  v a l u e d  s o  t h a t  t h e y  r a n g e d  a r o u n d  . 2 2  m i l e s ,  t h e  

a v e r a g e  d i s t a n c e  a c r o s s  a  g r i d  c e l l .  F o r  e x a m p l e ,  a g r i d  c e l l  

r e p r e s e n t s  . 1 9  m i l e s  o f  a r t e r i a l  r o a d  a n d  - 2 4  m i l e s  o f  t r a i l ,  

s i n c e  a  t r a i l  g e n e r a l l y  m e a n d e r s  more  i n  a  g i v e n  d i s t a n c e .  



$SIGNON AACL PRIO-D T=20M PAGES=150 
$CRE -VALS SIZE-321P 
$CRE -CATS SIZE=13P  
$R MAPSET.0 1=-VALS 2=-MAPS 3=-CATS 
$R IO.DtMFO+INSDtMMO+MBO I=-VALS 2=-MAPS 3=-CATS 8=MDATA 10zMANAGER 11=DIGIT2- 

12=SCEN.D IbBANDMAP 15=CONTIGSZ 17=GOPHER 18=ROAREAS 19=FDDATA 13=FDCAP 
QUIET 
WRITE ON 6 
READ ON 8 
READ ON 1 2  
MA?? 10 FOR lOMAP 
MAP 100 FOR lOOMAP 
NOTE 
NOTE THE NEXT SEVERAL STMTS CREATE FRICTION 
NOTE 
MAP2 
MULTIPLY SLOPE BY THATMAP 
ADD VEGET TO THATMAP 
SUBTRACT TIiATMAP MINUS ATTRACT 
MULTIPLY l O M A P  BY THATMAP FOR FRICTION 
D I S  FRICTION 
ZAP SLOPE 
ZAP VEGET 
ZAP ATTRACT 
NOTE 
NOTE KOSSKY I S  AN ROS MAP OF THE STUDY AREA; 'SAVESZ' I S  SIMPLY CREATED 
NOTE 
RENU OWNERSHIP FOR SKYLAND A @ TO 3 THR 4 AND 1 TO 1 THR 2 
MULTIPLY SKYLAND BY ROSBASE FOR ROSSKY 
COPY ROSSKY FOR YRlROS 
ZAP SKYLAND 
INSERT ROSSKY ONTO 5 
READ ON 17 
ZAP ROSSKY 
MAP 0 FOR SAVESZ 
NOTE 
NOTE EACH YEAK'S MANAGEMENT ACTIONS ARE CONSIDERED I N  
NOTE 
COPY MGTACTl FOR WKMGTACT 
ZAP MGTACTl 
READ ON 1 0  
COPY MGTACT2 FOR MXMGTACT 
ZAP MGTACT:! 
READ ON 1 0  
COPY MGTACT3 FOR WKMGTACT 
ZAP MGTACT3 
READ ON 10 
COPY MGTACT4 FOR WKMGTACT 
ZAP MGTACT4 
READ ON 10 
COPY MGTACT5 FOR WKMGTACT 



DE S WKMGTACT 
ZAP MGTACT5 
KEAD ON 10 
COPY MGTACT6 FOR WKMGTACT 
ZAP MGTACT6 
READ ON 1'3 
COPY MGTACT7 FOR WKMGTACT 
ZAP MGTACT7 
READ ON 10 
COPY MGTACT8 FOR WKMGTACT 
ZAP MGTACT8 
READ ON 10 
COPY MGTACT9 FOR WKMGTACT 
ZAP MGTACT9 
READ ON 10 
COPY MGTACTlO FOR WKMGTACT 
ZAP MGTACTlO 
READ ON 10 
COPY MGTACTll FOR WKMGTACT 
ZAP MGTACTll 
READ ON 10 
COPY MGTACT12 FOR WKMGTACT 
ZAP MGTACTl2 
READ ON 10 
COPY MGTACT13 FOR WKMGTACT 
ZAP MGTACT13 
READ ON 10 
COPY MGTACT14 FOR WKMGTACT 
ZAP MGTACT14 
READ ON 10 
COPY MGTACTl5 FOR WKMGTACT 
ZAP MGTACT15 
READ ON 10 
DIS ROSBASE 
INSERT ROSCHANGE ONTO 9 
INSERT ROSBASE ONTO 9 
INSERT OWNERSHIP ONTO 9 
INSERT ACCESS ONTO 9 
STOP 
$K PART. 0 8=PCDATA 18=ROAREAS 
$ S IGNOFF 



lNSERT WKMGTACT ONTO 7 
READ ON 1 7  
RENU SAVESZ FOR SAVESZ A 0 TO 1 
INSERT SAVESZ ONTO 6 
READ ON 11 
RENU 2DIGIT  A 0 TO 10 THR 5 9  AND 1 TO 41 TO 51 THR 55 
DES THATMAP 
INSERT THATMAF' ONTO 1 
READ ON 1 7  
RENU 2DIGIT  A 0 TO 10 THR 5 9  AND 1 TO 51 
INSERT THATMAP ONTO 1 
READ ON 17 
RENU 2DIGIT  A 0 TO 10 THR 4 1  TO 4 4  THR 55 TO 5 9  
DES THATMAP 
INSERT THATMAP ONTO 2 
READ ON 1 7  
ZAP TARGET 
DIVIDE 2DIGIT  BY lOMAP FOR ROSBASE 
RENU OWNERSHIP FGR SKYLAND A 0 TO 3 THR 4 AND 1 TO 1 THR 2 
MULTIPLY SKYLAND BY ROSBASE FOR ROSSKY 
ZAP SKYLAND 
INSERT ROSSKY ONTO 5 
READ ON 1 7  
ZAP ROSSKY 

CLUMP ROSBASE FOR ROAREAS 
DES ROAREAS 
S I Z E  ROAREAS FOR SZAREAS 
SLICE SZAREAS INTO 8 FROM 41 THR 1 9 5  FOR SZAREAS 
RENU SZAREAS FOR SZAREAS A 1 TO 0 
MULTIPLY ROSBASE BY lOMAP 
ADD THATMAP TO SZAREAS 
ZAP SZAREAS 
COPY THATMAP FOR 2 D I G I T  
DES 2DIGIT  

BANDMAP 

INSEKT THATMAP ONTO 3 
READ ON 1 7  

INSERT T H A W  ONTO 4 
READ ON 17 



.......................................................................... 

.......................................................................... 
**** 1111111 NN NN SSSSSS EEEEEEE RRRRRR TTTTTTT **** 
**** 111 NN NN NN S S  EE RR RR TTT **** 
**** I11 NN NN NN SSSSS EEEEE RRRRRR TTT **** 
**** I11 NN NN NN SS EE RR RR TTT **** 
**** 1111111 NN NN SSSSSS EEEEEEE RK RR TTT **** .................................................................... **** 
.......................................................................... 

SUBROUTINE INSERT(JCL,IU,IV,ERRORS) 
COMMON/SAM/NP,NI,NCL,NC,NR,NMAPS,NBPM,NB~F,N~IDE,N~PB 

INTEGER ERRORS,~JNDRSZ(~,~),~,BSZ,BTOT,ROAREA(~,~~~/~O*O/, 
+ IYEAR/ O/ , WKMA( 9 ) ,  NoNYR/ O/ ,LINE( 2 6  ) 

INTEGER ICNT/ O/ , CCRN ,CCSP ,CCPR,CRN(9) ,HRT/ 1/, 
+ HRTN( lo)/ 10*0/ ,TTCAP(5)/ 5*O/ 

REAL CSP ( 9 ) ,  CPR( 9 )  
INTEGER*2 I A ( 2 1 4 5 0 )  
CALL F I L E  ( JCL , IV ,1, IA)  
GO TO (100,100,300,400,500,600,700,800,900), I U  

C*************** I A  I S  ** 51-55 MAP ** OR ** 42-58 EIAp ******* INSERT 1 , 2 
100 DO 110 I = 1 , J C L  

I F  (IA(I) .NE.O) GO TO ( 1 1 1 , 1 2 2 ) ,  IU  
110 CONTINUE 

GO TO 9 9 9  
111 I F  (IFLAG.EQ.2) GO TO 1 1 2  

WRITE ( 1 7 , 1 1 1 0 )  
1110 FORMAT ( '  RENU 2DIGIT A 4 0  TO 2 1  TO 51 THR 55 AND 50 TO 4 1  '/ 

+ ' DIVIDE THATMAP BY lOMAP FOR ROSBASE '/ 
+ ' READ ON 11 ' >  

IFLAG = IFLAG + 1 
GO TO 9 9 9  

1 1 2  WRITE ( 1 7 , 1 1 2 0 )  
1 1 2 0  FORMAT ( ' RENU 2DIGIT A 2 0  TO 51 ' 1  

+ ' DIVIDE THATMAP BY lOMAP FOR ROSBASE '/ 
+ ' READ ON 11 ' >  

GO TO 9 9 9  
1 2 2  WRITE ( 1 7 , 1 2 2 0 )  

1 2 2 0  FORMAT ( ' MULTIPLY THATPAP BY l OOMAP ' /  
+ ' ADD THATMAP TO ROAREAS ' / 
+ ' READ ON 1 4  '> 

GO TO 9 9 9  
C*************** I A  I S  A 4 DIGIT MAP OF CANDIDATE 42-58 ********** INSERT 3 
CCC MAKGINALLY SIZED AREAS ARE ORDEKED I N  A HlERARCHY AND 
CCC DISPENSED ONE AT A TIME TO INSERT 4 

300 I F  (JUMP.GT.0) GO TO 3 5 7  
I S  = 0 
NLEFT = 0 
K = O  
L = O  
'M = 0 
N = O  
o = o  



DO 320 J = 1,4 
DO 310 I = 1,5 
UNDRSZ(I,J) = 0 

310 CONTINUE 
320 CONTINUE 

CCC THIS SECTION (TO 350) PUTS AREA #'S OF CANDIDATE AREAS IN THE 
CCC ARRAY UNDRSZ, WHICH HAS A HIERARCHAL ORDERING. 

DO 350 I = 1,JCL 
IF (IA(I).LT.4200) GO TO 350 
IVAL = IA(1) / 100 
IF (IVAL.LT.43) GO TO 322 
IF (IVAL.LT.44) GO TO 323 
IF (IVAL.LT.57) GO TO 326 
IF (IVAL.LT.58) GO TO 327 
IF (IVAL.LT.59) GO TO 328 

322 KOX = U(1) - 4200 
IF (K.EQ. 0) GO TO 342 
DO 332 KO = 1,K 
IF (KOX.EQ.UNDRSZ(5,KO)) GO TO 350 

332 CONTINUE 
342 K =  K +  1 

UNDRSZ (5 ,K) = KOX 
GO TO 350 

323 KOX = IA(1) - 4300 
IF (L.EQ.0) GO TO 343 
DO 333 KO = 1,L 
IF (KOX.EQ.UNDRSZ(4,KO)) GO TO 350 

333 CONTINUE 
343 L = L + 1  

UNDRSZ(4,L) = KOX 
GO TO 350 

326 KOX = IA(1) - 5600 
IF (M.EQ.0) GO TO 346 
DO 336 KO = 1,M 
IF (KOX.EQ.UNDRSZ(1,KO)) GO TO 350 

336 CONTINUE 
346 M =  M +  1 

UNDRSZ(1,M) = KOX 
GO TO 350 

327 KOX = IA(1) - 5700 
IF (N.EQ.0) GO TO 347 
DO 337 KO = l,N 
IF (KOX.EQ.UNDRSZ(2,KO)) GO TO 350 

337 CONTINUE 
347 N = N + l  

UNDRSZ(2,N) = KOX 
GO TO 350 

328 KOX = IA(1) - 5800 
IF (O.EQ.0) GO TO 348 

. DO 338 KO = 1,O 
IF (KOX.EQ.UNDRSZ(3,KO)) GO TO 350 

338 CONTINUE 
3 48 O = O + l  



UNDRSZ(3,O) = KOX 
3 5 0  CONTINUE 

NLEFT= K + L + M + N +  O 
WRITE ( N P , 3 5 0 0 )  NLEFT 

3500 F O W T  ( '  NUMBER OF CANDIDATES I N  LTNDRSZ THIS PASS = ', 1 2 )  
WRITE (6,3505) ((UNDRSZ(I,J),J=l,4),1=1,5) - 

3505 FORMAT ( 5 ( 4 1 5 / ) )  
356 I S  = I S  + 1 

J S  = 0 
3 5 7  J S  = J S  + 1 

I F  (JS.EQ.5) GO TO 3 6 9  
I F  (UNDRSZ(IS,JS).EQ.O) GO TO 356 
NX = UNDRSZ(IS,JS) 

CCC NX I S  A ROAREA AREA # 
CCC NEXT, WRITE COMMANDS TO CREATE A 'BAND' MAP OF '2DIGIT' ,  
CCC CONTIGUOUS NEIGHBORING CELLS. 

WRITE ( 1 7 , 3 6 0 0 )  NX 
3 6 0 0  FORMAT ( ' RENU ROAREAS FOR TARGET A 0 TO 1 THR 9 9  AND 1 TO ', 1 2 1  

+ ' SPREAD TARGET THR FRICTION TO 7 '/ 
+ ' RENU THATMAP A 0 TO 7 AND 1 TO 1 THR 6 '1 
+ ' MULTIPLY 2DIGIT BY THATMAP '1 
+ ' DES THATMAP '/ 

CCC A BAND OF 2DIGIT  a's AROUND TARGET 'NX' ZONE. 
+ ' READ ON 15 '1 
JUMP = 1 
GO TO 9 9 9  

3 6 9  WRITE (NP,3700)  
3 7 0 0  FORMAT ( '  POSSIBLE ERROR I N  NOT DEALING WITH AN UNDERSIZED AREA.') 

GO TO 3 5 6  
C*************** I A  I S  THATMAP: BAND ......................... INSERT 4 
CCC DETERMINES WHETHER A PARTICULAR UNDERSIZED AREA I S  LARGE ENOUGH 
CCC DUE TO NEIGHBORHOOD CONDITIONS 

4 0 0  NLEFT = NLEFT - 1 
BSZ = O 
BTOT = 0 
I F  (IS.GT.3) GO TO 4 3 6  

CCC THE NEIGHBORING CONDITIONS OF 50's CONDIDATES ARE DETERMINED HERE. 
DO 4 1 0  I = 1 , J C L  

I F  ( iA(I) .EQ.O)  GO TO 4 1 0  
BSZ = BSZ + 1 
I F  (LA(I) .LT.44)  GO TO 4 1 0  
BTOT = BTOT + 1 
I F  ( IA( I ) .LT .59)  GO TO 4 1 0  
BTOT = BTOT + 1 

4 1 0  CONTINUE 
CCC NEXT STMT STANDARDIZES THE BAND TOTAL AGAINST THE BAND SIZE 
CCC (WHICH VARIES DUE TO 'FRICTION', AND 'TARGET' S IZE)  

ABSZ = BSZ 
BRAT10 = BTOT / ABSZ 

CCC TEST I F  CANDIDATE AREA HAS LARGE ENOUGH NEIGHBORS 
I F  (BRATIOeGTe(1 - I S  *.05)) GO TO 4 6 6  

CCC I F  NOT, THE 50's CANDIDATE I S  TOO SMALL SO: 
CCC REPLACE 50's CANDIDATE WITH 4 0 ' s  ON '2DIGIT8 



J~ = o 
WRITE ( 1 7 , 4 2 0 0 )  

4200 FORMAT ( '  MAP 40 ' 1  
+ ' MULTIPLY TARGET BY THATMAP '/ 
+ ' COVER 2 D I G I T  WITH THATMAP FOR 2 D I G I T  '1 

CCC CHECK TO S E E  I F  T H I S  WAS THE LAST CANDIDATE AREA F O R  THE YEAR 
I F  (NLEFT.EQ.0) GO TO 999 
WRITE ( 1 7 , 4 3 0 0 )  

4 3 0 0  FORMAT ( '  D I V I D E  2 D I G I T  BY lOMAP FOR ROSBASE '/ 
+ ' READ ON 11 ' I  
+ ' RENU 2 D I G I T  A 0 TO 10 THR 5 9  / '/ 
+ , AND 1 TO 42 TO 43 TO 56 THR 58 '/ 
+ ' SUBTRACT T H A W  MINUS SAVESZ ' 1  

CCC DON'T CONSIDER THE SAVE AREAS 
+ ' M J L T I P L Y  THATMAP BY 2 D I G I T  BY 1 0 0 W  '/ 
+ ' ADD THATMAP TO R O W S  '/ 

CCC A NEW 4 D I G I T  MAP OF 4 2 - 5 8  HAS BEEN CREATED 
+ ' READ ON 14 ' 1 

CCC 
43 6 

440 
CC C 

CCC 

CCC 

4400 

GO TO 999 
THE NEIGHBORHOOD CONDITIONS OF 40's CANDIDATES ARE DETEKMINED HERE 

DO 440 I = 1 , J C L  
I F  ( I A ( I ) . E Q . O )  GO TO 440 
BSZ = BSZ +1 
I F  ( I A ( I ) . L T . 4 2 )  GO TO 440 
BTOT = BTOT + 1 
I F  ( I A ( I ) . L T . 5 5 )  GO TO 440 
BTOT = BTOT + 1 

CONTINUE 
STANDARDIZE THE BAND TOTAL 

ABSZ = BSZ 
BRAT10 = BTOT / M S Z  

T E S T  I F  CANDIDATE AREA HAS 
I F  (BKATIO.GTa(2.2  - IS  * . 1 7 ) )  C;O TO 

I F  NOT, THE 50's CANDIDATE 
JUMP = 0 
WRITE ( 17,4400) 
FORMAT ( '  MAP 2 0  

+ ' MULTIPLY TARGET BY THATMAP 

AGAINST THE BAND S I Z E  

LARGE ENOUGH NEIGHBORS 
46 6 
I S  TOO SMALL SO: 

+ ' COVER 2 D I G I T  WITH THATMAP FOR 2 D I G I T  '> 
I F  (NLEFT.EQ.0) GO TO 999 
WRITE ( 1 7 , 4 3 0 0 )  
GO TO 9 9 9  

CCC CANDIDATE I S  LARGE ENOUGH; DON'T CONSIDER I T  AGAIN; T E S T  NEXT AREA 

466 BI~~JL~FT;E?~~) GO TO 999 

4 7 0 0  FORMAT ( '  MAXIMIZE TARGET VERSUS SAVESZ FOR SAVESZ '/ 
+ ' READ ON 14 ' >  

GO TO 999 
CCC NO MORE UNDERSIZED AREAS TO CONSIDER; DO YEAR END CALCS 
C***************** I S  ROSSKY .................................. I N S E R T  5 
CCC . STORES THE OUTPUT O F  THE OPPORTUNITY SUBMODEL FOR EACH YEAR. 

IYEAR = IYEAR + 1 
DO 520 I = 1,JCL 



IOPP = I A ( 1 )  
I F  (IOPP.LT.2) GO TO 5 2 0  
ROAREA(IOPP,IYEAR) = ROAREA(IOPP,IYEAR) + 1 

5 2 0  CONTINUE 
WRITE (NP ,5 1 0 0 )  (ROAREA(IOPP, IYEAR) , 10PP=1 ,5 )  

5 1 0 0  FORMAT ( ' ROS AREA I N  # OF CELLS = '/5110) 
I F  (MOD(IYEAR,5).NE.l) GO TO 9 9 9  
WRITE ( 1 7 , 5 2 0 0 )  

5 2 0 0  FORMAT ( '  DISPLAY ROSSKY 
CCC AT END OF RUN PRINT ROAREA 

I F  (IYEAR.NE.16) GO TO 9 9 9  
WRITE ( 1 8 , 5 3 0 0 )  ((ROAREA(IOPP, IYEAR), IYEAR=l , l 6 ) ,  IOPP=l  ,5) 

5300 FORMAT ( 5( 16 I5/ ) ) 
WRITE ( 1 7 , 5 4 0 0 )  

5 4 0 0  FORMAT ( '  MULT YRlROS BY lOMAP '1 
+ ' ADD THATMAP TO ROSSKY '1 
+ ' RENU THATMAP FOR ROSCHANGE A 0 TO 11 TO 2 2  TO 33 / '/ 
-I- , TO 4 4  TO 55 '1  
+ ' DIS ROSCHANGE '> 

GO TO 9 9 9  
C****************** I A  I S  SAVESZ .................................. INSERT 6 
CCC RESETS VARIABLES I N  PREPARATION FOR THE NEXT YEAR 

6 0 0  JUMP = 0 
IFLAG = 1 

NONYR = 0 
RE TURN 

C****************** I A  I S  WKMGTACT ................................. INSERT 7 
CCC DISTANCE CRITERIA ARE ACCOUNTED FOR I N  UPDATING 'RoSBASE'. 
CCC WKMA : 1 :LINEAR DEVEL. 2:HARVEST SITE 3 :ROAD CONSTRUCTION 
CCC 4:ROAD CLOSURE-TEMP 5:RD.CLOSURE-RSTR 6:TRAIL CONSTR. 
CCC 7:BUSY TRAIL 8:LAND OWNERSHIP IN 9:LAND OWNERSHIP OUT 

7 0 0  DO 7 0 5  I = 1 , 9  

7 0 

CCC 

7 1 
CCC 

WKMA(1) = 0 
15 CONTINUE 

DO 7 1 0  I = 1 , J C L  
I F  (IA(I) .EQ.O) GO TO 7 1 0  
W ( M I ) )  = WI) 

NONYR = 1 FOR NO; o FOR YES, THERE ARE NO MGT ACTION mrs YEAR 
NONYR = 1 

O CONTINUE 
I N  NONYEAKS, SKIP  1 6  STMTS I N  MANAGER FILE 
I F  (NONYR.EQ.1) GO TO 7 1 5  
KEAD(10,7005) 

7 0 0 5  F O R M A T ( / / / / / / / / / / / / / / / )  
RETURN 

CCC ACCOUNT FOR IMPACT OF LINEAR DEVELOPMENTS AND HARVEST SITES 
C I F  (WKMA(l).EQ.l .OR. WKMA(2).EQ.2) WRITE ( 1 7 , 7 1 0 0 )  
C 7 1 0 0  FORMAT ( '  RENU WGMGTACT A 0 TO 3 THR 9 AND 1 TO 2 '1  
C + ' SPREAD THATMAP THR FRICTION TO 3 '1 
C 4- ' RENU THATMAP FOR MA12 A 5 TO 3 AND 4 TO 0 THR 2 '1  
C + ' MINIMIZE ROSBASE VERSUS MA12 FOR ROSBASE '1  
C + ' ZAP MA12 '1 
CCC ACCOUNT FOR THE IMPACT OF ROAD CONSTRUCTION ON ROS 



7 1 5  I F  (WKMA(3) .EQ.3) WRITE ( 1 7 , 7 3 0 0 )  
7300  FORMAT ( ' RENU WKMGTACT A 0 TO 1 THR 2 TO 4 THR 9 '/ 

+ ' SPREAD TJUTMAP THR FRICTION TO 2 0  '/ 
+ ' RENU T H A W  A 5 TO 2 0  AND 4 TO 4 THR 1 9  / ' / 
+ , AND 2 TO 0 THR 3 '/ 
+ ' MINIMIZE ROSBASE VERSUS THATMAP FOR ROSBASE '1  
+ ' RENU WKMGTACT A 4 TO 3 ' / 
+ ' COVER ACCESS WITH THATMAP FOR ACCESS '1 

717 I F  (WKMA(4).EQ.4. OR .WKMA(5).EQ.5) GO TO 7 4 0  
CCC I F  NO ROAD CLOSURES,ADD TRAILS LIKELY TO HAVE BECOME QUITE 
ccc HEAVILY USED TO 'ACCESS'; CHANGE 'ROSBASE' TO ACCOUNT FOR IMPACT 

I F  (WKMA(7).NEO7) GO TO 7 8 0  
WRITE ( 1 7 , 7 7 0 0 )  

7700  FORMAT ( ' RENU WKMGTACT A 0 TO 1 THR 6 TO 8 THR 9 ' / 
+ ' COVER ACCESS WITH THATMAF' FOR ACCESS '/ 
+ ' SPREAD THATMAP THR FRICTION TO 3 ' /  
+ ' RENU THATMAP A 4 TO 0 THR 2 AND 5 TO 3 '/ 
+ ' MINIMIZE ROSBASE VERSUS THATMAP FOR ROSBASE '1 

GO TO 7 8 0  
CCC ACCOUNT FOR THE IMPACT OF ROAD CLOSURE ON ROS 

7 4 0  WRITE ( 1 7 , 7 4 5 0 )  
7 4 5 O F O R M A T ( ' R E N U W K M G T A C T F O R M A 4 5 A O T O l  T H R 3 T O 6 T H R 9  '/ 

+ ' SPREAD MA45 THR FRICTION TO 4 0  ' / 
+ ' RENU THATMAP FOR WINDOW A 0 TO 4 0  AND 1 TO 0 THR 39 ') 

CCC TEMPORARY ROAD CLOSURES ARE TREATED DIFFERENTLY THAN 
CC THAN THOSE WITH RESTORATION PLANNED. 

I F  (WKMA(5).EQ.5) WRITE ( 1 7 , 7 4 5 6 )  
7456  FORMAT ( '  RENU THATMAP A 5 TO 0 THR 1 9  AND 0 TO 2 0  THR 4 0  '/ 

+ ' MAXIMIZE ROSBASE VERSUS THATMAP FOR ROSBASE '1 
C I F  (WKMA(4).EQm4) WRITE ( 1 7 , 7 4 5 1 )  
C 7 4 5 1  FORMAT ( '  RENU MA45 A 0 TO 5 '/ 
C + ' SPREAD THATMAP THR FRICTION TO 4 '/ 
C + ' RENU THATMAP FOR MODFCN A 2 TO 0 THR 3 A 5 TO 4 '1 

WRITE ( 1 7 , 7 4 5 2 )  
7452  FORMAT ( '  RENU MA45 A 6 TO 4 TO 5 '/ 

+ ' ZAP MA45 '/ 
+ ' COVER ACCESS WITH THATMAP FOR ACCESS '/ 
+ ' RENU ACCESS A 1 TO 1 THR 4 AND 0 TO 5 THR 9 '/ 

CCC THEN OUTLINE THE REMAINING ROADS I N  THE WINDOW SURROUNDING 
CCC THE CLOSED ROAD; ROADS OUTSIDE THE MASKING ARE NOT CONSIDERED 

+ ' MULTIPLY WINDOW BY THATMAP ' / 
+ ' SPREAD THATMAP THR FRICTION TO 2 0  '/ 

CCC NEXT THREE STMTS RECLASSIFY ROS I N  A WAY APPROPRIATE 
CCC FOR ROADS WHICH UNDERGO NATURAL RESTORATION 

+ ' RENU THATMAP A 5 TO 2 0  AND 4 TO 4 THR 1 9  / '/ 
+ I AND 2 TO 0 THR 3 '/ 
I ' MULTIPLY THATMAP BY WlNDOW '/ 
+ ' KENU THATMAP A 5 TO 0 '/ 
3. ' MINIMIZE ROSBASE VERSUS TKATMAP FOR ROSBASE ') 

CCC + ADD TRAILS LIKELY TO HAVE BECOME QUITE HEAVILY 
ccc USED TO 'ACCESS'; THE ROAD CLOSURES ARE STILL BEING DEALT W ~ T H  

I F  (WKMA(7).EQ.7) WRITE ( 1 7 , 7 4 5 3 )  
7 4 5 3  FORMAT ( '  RENU WKMGTACT A 0 TO 1 THR 6 TO 8 THR 9 '/ 



CCC 
CCC 
CCC 

8 2 0  

8 2  2 

8 2 4  

8 2 5  

T 

4- ' COVER ACCESS WITH THATMAP FOR ACCESS '1 
cec ACCOUNT FOR ALL BUSY TRAILS AND PRIMITIVE 
CCC ROADS WITHIN THE WINDOW 

WRITE ( 1 7 , 7 4 5 4 )  
7454  FORMAT ( '  RENU ACCESS A 0 TO 1 THR 9 AND 1 TO 7 TO 5 '1 

-+ ' MULT THATMAP BY WINDOW ' 1 
+ ' ZAP WINDOW '1 
+ ' SPREAD THATMAP THR FRICTION TO 3 ' 1 
+ ' RENU THATMAP A 4 TO 0 THR 2 AND 5 TO 3 '1 
+ ' MINIMIZE ROSBASE VERSUS THATMAP FOR ROSBASE '1 

CCC RECLASSIFIES I N  A WAY APPROPRIATE FOR TEMPORARY ROAD CLOSURE; 
CCC EVERYTHING OUTSIDE THE WINDOW RETAINS PREVIOUS ROS DESIGNATION. 
C I F  (WKMA(4) .EQ.4) WRITE ( 1 7 , 7 4 5 5 )  
C 7 4 5 5  FORMAT ( '  MINIMIZE ROSBASE VERSUS MODFCN FOR ROSBASE '1 
C + ' ZAP MODFCN '1 
CCC ACCOUNT FOR TRAIL CONSTRUCTION BY ADDING TO ACCESS 
C I F  (WKMA(6) .EQ.6) WRITE ( 1 7 , 7 6 0 0 )  
C 7 6 0 0  FORMAT ( '  RENU WKMGTACT A 0 TO 1 THR 9 AND 8 TO 6 ' 1  
C + ' ADD THATMAP TO ACCESS FOR ACCESS '1 
CCC ACCOUNT FOR OWNERSHIP CHANGES; LAND EXCHANGE I N  AND OUT OF 
CCC THE STUDY AREA. 

7 8 0  I F  (WKMA(8).EQ.8 .OR. WKMA(9).EQ.9) WRITE ( 1 7 , 7 8 0 0 )  
7 8 0 0  FORMAT ( '  RENU WKMGTACT A 0 TO 1 THR 7 AND 1 TO 8 AND 4 TO 9 '1 

4- ' COVER OWNERSHIP WITH THATMAP FOR OWNERSHIP '1 
WRITE ( 1 7 , 7 9 9 0 )  

7 9 9 0  FORMAT ( ' ZAP WKMGTACT '1 
GO TO 9 9 9  

C**************** JA I S  CApA, CAPB, OR CAPC **************** INSERT 8 
CCC FEATLJRE-DEPENDENT CARRYING CAPACITY I S  DETERMINED I N  UNITS OF 
CCC RVD'S. RESULTS ARE PUT INTO 'TTCAP' F I L E  & ATTACHED TO AN I0 UNIT 

8 0 0  DO 8 1 0  1 = 1 , 9  
CRN(1) = 0 
CSP(1) = 0 . 0  
CPR(1) = 0 . 0  

810 CONTINUE 
ICNT = ICNT + 1 
GO TO ( 8 2 0 , 8 4 0 , 8 6 0 ) ,  ICNT 

+--ACCESS 
'ACCESS' DEPENDENT CAPACITIES ARE CALCULATED XX 

+--- RO S 
DO 8 3 0  1=1 , JCL 

NUM = =(I)  
LUGT = NUM - (NUM/10 * 1 0 )  
I F  (LDGT.EQ.0 .OR. NUM.LT.20) GO TO 8 3 0  
I F  (hiM.LT.30) GO TO 8 2 2  
I F  (NUM.LT.50) GO TO 8 2 4  
I F  (NUM.LT.60) GO TO 8 2 5  
GO TO 830 
CRN(LDGT) = CRN(LDGT) + 1 
GO TO 830 
CSP(LDGT) - CSP(LDGT) + 1.0 
GO TO 830 
CPR(LM;T) = CPR(LDGT) + 1 0 



830 CONTINUE 
WRlTE (NP,8200) ((CRN(1) ,CSP(I )  ,CPR(I ) ) ,  1=1,9) 

8200 FORMAT ('-CAPA,B,&C /t"S FoR',~x,'RN',~X,'SPNM',~X,'PR'/ 

CCC 
CCC 
CCC 
CCC 

CCC 
CCC 
CCC 

CCC 
CCC 

CCC 
CCC 
CCC 

860  

+ 9( 23X, 15, 6X, F8.2, 3 X ,  F8.2 1 ) )  
CAPACITIES ARE CALCULATED 1) FOR RN: ARTERIAL TRAVEL, COLLECTOR 
TRAVEL, LOCAL TRAVEL, ROADSIDE CAMPING, HUNTING, AND TRAILS; 
2 )  FOR SPNM: TRAILS (INCLUDING BUSY TRAILS) AND TRAIL-ASSOCLATED 
CAMPING; AND 3 )  FOR PR: TRAILS AND TRAIL-ASSOCIATED CAMPING 

CCRN = CRN(2) * *  19*150*3*.0035*165 
CCRN = CRN(3) *.20* 50*3*.007 *150 + CCRN 
CCRN = CRN(4) *.22* 20*3*.014 "150 + CCRN 
CCRN = (CRN(3)*.20 + CRN(4)*.22) *2*75*14/12*3*.45 + CCRN 
CCRN = (CRN(3)**20 + CRN(4)*.22) *.5*90*8/12*.43 + CCRN 
CCRN = CRN(8) *.24*12*10/12*150*.43 + CCRN 
CCSP = (CSP(7) + CSP(8)) *a 24*6*lO/ 12*120** 6 5  * (1+*5*63/37**67) 
CCPR = CPR(8) *.24*1.5*10/12*90*.8 * (1+63/37**67) 
RE TIJRN 

tt- -FEATURES 
'FEATURJ3' DEPENDENT CAPACITIES ARE CALCULATED: XXX 

(MOUNTAIN PEAKS AND HIGH ROUTES) +---- RO S 
DO 850  1=1 ,JCL 

NUM = U ( I )  
I F  ((NUM - NUM/100*100) .EQ. 0)  GO TO 850  
NRO = 1WM / 1000 
I F  (NRO .LT. 3 )  GO TO 8 5 0  
NWD = NUM/ 100  - NUMI 1000*10 
NHG = hVM - NUM/ 10" 10 
HRT = NHG 4- 1 
I F  (HRTN(HRT) .EQ. NHG) GO TO 8 4 5  

HRTN(HRT) = NHG 
NNWD = NWD + 2 
I F  (NRO .EQ. 4 )  CSP(NNWD) = CSP(NNWD) + 1 
IF  (MtO .EQ. 5 )  CPR(NNWD) = CPR(h1NWD) + 1 

NMT = NUM/10 - NUM/100*10 
I F  (NMT *EQ. 0 )  GO TO 850  

I F  (hXO .EQ. 4 )  CSP(NWD) = CSP(NWD) + 1 
I F  (NRO .EQ. 5) CPR(NWD) = CPR(NWD) + 1 
CONTIhTE 

CAPACLTIES ARE CALCULATED 1) FOR SPNM: NTN PEAKS (NONWILD AND 
WILDERNESS) AND HIGH ROUTES; AND 2 )  FOR PR: THE SAME THINGS 

CCSP = (CSP( 1) + .5*CSP(2)) *18*lO/l2*180*. 65 + CCSP 
CCSP = (CSP(3) + .5*CSP(4)) *12*90 + CCSP 
CCPR = (CPR(1) + .5*CPR(2j) *18*10/12*180*.65 + CCPR 
CCPR = (CPR(3) + .5*CPR(4)) *12*90 + CCPK 
WRlTE (NP,8200) ((CRN(1) ,CSP(I )  ,CPR(I))  , I = 1 , 9 )  
RETURN 

WILDERNESS OR NOT ----i- t --WATER TYPE 
'WATER' DEPENDENT CAPACITIES ARE CALCULATED: XX2c.X 

ROS ----+ -i- --TRAIL CLOSEBY 
DO 870  I = l , J C L  

NUM = IA(1) 
LDGT = NUM -(NUM/lO *lo)  
I F  ( m ~ T . E q . 0 )  GO TO 8 7 0  

207 



86 2 

CCC 
CCC 
86 3 

864 

865 
870 

IF (NUM.GT.4000) GO TO 863 
IF (NUM.LT.2000) GO TO 870 
CRN(LDGT) = CRN(LDGT) + 1 
GO TO 870 
SECOND DIGIT = 0 FOR NEARBY TRAIL, 1 FOR NO TRAIL NEARBY 
THIRD DIGIT = 0 FOR NONWILDERNESS, 1 FOR WILDERNESS; IN THE R.D. 

DGT2 = ((NUMI10) - (NUMI100 * 10)) 
TRAIL = 1.- DGT2*.67 
DGT3 = ( (NUM/100) - (NUMI1000 * 10)) - 1 
WILD = 1.- DGT3*.33 
IF (LDGT.NE.6) GO TO 864 
TRAIL= 1. 
WILD = 1. 

IF (NUM.GT.5000) GO TO 865 
CSP(LDGT) = CSP( LDGT) -k WlLD*TRAIL 
GO TO 870 
CPR(LDGT) = CPR(LDGT) + WILD*TRAIL 
CONTINUE 

WRITE (NP ,8200) ((CRN( I) ,CSP(I) ,CPR( I)), I=1,9) 
CCC CAPACITIES ARE CALAULATED 1) FOR RN: STREAM FISHING, LAKE FISHING, 
CCC MISC., AND TOTAL FOR RN; 2) FOR SPNM: LAKESIDE CAMPING (INCLUDING 
CCC DAY USE), MISC., STREAM FISHING, AND TOTAL FOR SPNM; AND 3) FOR PR: 
CCC LATESIDE CAMPING (INCLUDING DAY USE), MISC., AND TOTAL FOR PR 

CCRN = CRN( 6) *. 24*86 + CCRN 
SZLAK = (.25*CRN(l) + .75*CRN(2) -I CRN(3) + .5*CRN(4)) * 25.6 
CCRIi = SZLAK *9.8 + CCRN 
TTCAP(2) = CCRN * 1-05 
CMPSPT = CSP(1)*5 + CSP(2)*10 f (25.6*CSP(3) + 12.8*CSP(4)) "-2 
CCSP = CMPSPT *136.5*1.413 + CCSP 
CCSP = CCSP * 1.1 
CCSP = CSP(6) *.24*86 + CCSP 
TTCAP(4) = CCSP 
CMPSPT = CPR(l)*3 + CPR(2)*6 4- (25.6*CYR(3) + 12*8*CPR(4))*.2 
CCPR = CMPSPT *126*1.38 + CCPR 
TICAP( 5) = CCPR * 1 05 
WRITE (13,8800) (TTCAP(l), 1=1,5) 

8800 FORMAT (5110) 
WRITE (NP ,8900) (TTCAP(I), I=i ,5) 

8900 FORMAT('-FEATURE-DEPENDENT CARRYING CAPACITIES ARE CALCULATED', 
+ ' AS:' //~~X,'RN',~~X,'SPNM',~X,'PR',//~I~O) 
RE TUW 

C************k*** IA IS A AT YEAR 15 *****************A** INSERT 9 
CCC THIS POSTPACKS A MAP IN RUN LENGTH ENCODED FORMAT 
CCC APPROPRlATE FOR USE IN A LATER RUN OF 'MAP' 
900 DO 930 IR=1,165 

LINE(1) = IR 
LINE(2) = IA((1K--1)*130 + 1) 
LVAL = LINE(2) 
L = 3 
DO 910 IC=2,130 

NVAL = IA((1R-1)*130 + IC) 
IF (NVALeEQaLVAL) GO TO 910 
LINE(L) = IC - 1 



IF (L.EQ.25) GO TO 905 
LINE(L+l) = NVAL 
L = L + 2  
LVAL = NVAL 
GO TO 910 

9 05 WRITE (19,9200) (LINE(I), 1=1,25) 
LINE(1) = 0 
LINE(2) = NVAL 
LVAL = NVAL 
L = 3  

910 CONTINUE 
LINE(L) = 130 
L = L + l  
DO 920 I=L,26 
LINE(1) = 0 

920 CONTINUE 
WKITE (19,9200) (LINE(I), I=1,25) 

9200 FORMAT (2513) 
930 CONTINUE 

RETURN 
999 ENDFILE 17 

REWIND 17 
RETURN 

CCC ARE YOU HAVING FUN? 
END 

C** *** 
C** PARTICIPATION SUBMODEL: GIVES PROJECTED PARTIClPATION BY RECREATION *** 
C** OPPORTUNITY CLASS FOR EACH YEAR. k** 

C** ** * 
.............................................................................. 
C 

DIMENSION PRATIO( 6), TREND( 20), TRNSFM(20,5) 
INTEGER POP(6,4), PARTIC(2076), ACPART, FU~ART(5,16)/80*0/, CHA, YRCHA 
READ (8,1000) ((POP(lAGE,IY), IY=1,4), IAGE=1,6), 

+ ((PARTIC(IACT,IAGE), lAGE=1,6), IACT=1,20), 
+ (TREND(IACT), IACT=1,20), 
+ ((TRNSFM(IACT,IOPP), lOPP=l,5), IACT=1,20) 

1000 FORMAT (6(417/) , 20(616/), 20~4.31 20(5~4*2/)) 
C CALCULATIONS OF FUTURE PARTICIPATION FOR IYEAR=1,6,11,16; THEN FILLED IN 
C FOR OTHER IYEARS 

DO 170 IY=1,4 
IYEAR = 5 * IY - 4 
IF (IY.EQ.1) GO TO 116 

C POPULATION CHANGE BY AGE CLASS 
DO 110 IAGE = 1,6 
FUTPOP = POP( IAGE, IY) 

209 



110 
116 

CCC 
CCC 

117 
120 

PRATIO(lAGE) = FUTPOP / POP(IAGE,IY-1) 
CONTINUE 
DO 140 IACT = 1,20 
ACPART = 0 
TOTAL PROJECTED PARTICIPATION FOR EACH ACTIVITY, ACCOUNTING FOR 
POPULATION CHANGES AND TRENDS 

DO 120 IAGE = 1,6 
IF (N.EQ.l) GO TO 117 
PARTIC(IACT,IAGE)=PARTIC(UCT,LAGE)*PRATIO(IAGE)*(~+TREND(LACT)) 
ACPART = ACPART + PARTIC(IACT,IAGE) 

CONTINUE 
CCC ACTIVITY PARTIClPATION TRANSFORMED TO OPPORTUNITY CLASS PARTICIPATION 

DO 130 IOPP = 1,5 
FUPART(IOPP,IYEAR) = FUPART(IOPP,IYEAR) + TRNSFM(IACT,IOPP) * 

+ ACPART 
130 CONTINUE 
140 CONTINUE 

CCC THIS FILLS IN THE OTHER YEARS 
IF (IY.EQ.1) GO TO 170 
DO 160 IOPP = 1,5 

C J U  = FUPART( IOPP , IYEAR) - FUPART( IOPP , IYEAR-5) 
YRCHA = CHA / 5 
DO 150 NY = 1,4 
FUPART(IOPP,IYEAR-NY) = FUPART(IOPP,IYEAR) - NY * YRCHA 

150 CONTINUE 
160 CONTINUE 
170 CONTINUE 

WRITE (6,1100) 
1100 FORMAT ('-FUTURE PARTIClPATION IN RVD8'S IS PROJECTED AS:', 

+ / /  11X, 'YEAR', 11X, 'RN', 19X, 'SPNM', 18X, 'PR'//) 
DO 180 IYEAR = 1,16 

NY = 1979 + IYEAR 
WRITE (6,1200) NY, (FUPART(IOPP,IYEAR), LOPP = 1,5) 

1200 FORMAT ( '  ',lox, 14, 3X, 11, 3X, 18, 8X, 11, 6X, 16, 15X, 16) 
180 CONTINUE 

C************************************************************************ 

C** *** 
C** SUITABILITY SUBMODEL: OUTPUTS FROM THE OPPORTUNITY AND PARTIC* *** 
C** SUBMODELS ARE COMPARED FOR DEFICITS AND SURPLUSSES OF RECREATION *** 
C** OPPORTUNITY (BY ROS CLASS) AFTER CONVERSION OF ACRES TO RvD'S *** + 

C** *** 
C************************************************************************ 

INTEGERk2 MS(5), LOS(5), ROAREA(5,16) 
* INTEGER"4 TCAP(5,16)/ 80*0/, DIF, TDIP, TDEF(~)/ 5*0/, 
+ ~~F(5,16)/80*0/,TSU~~(5)/5*0/, ~~~~(5,16)/80*0/ 
REAL WU( 5), PAOT( 5) ,POPL/ 1.0/ 
READ (8,2000) (MS(lOPP), IOPP=1,5), (WPU( 1OPP) , LOPP=1,5), 



-+ (LOS( IOPP) , LOPP=i , 5 ) ,  (PAoT(IOPP), LOPP=1,5) 
2000 FORMAT (5141 5F5.2/ 5131 5F6.3) 

READ (18,2100) ((ROAREA(1OPP,IYEAR), l~EAR=1,16),  iOPP=1,5) 
2100 FORMAT (5(1615/ ) )  

WRITE(6,2110) ((ROAREA(IOPP,IYEAR), I Y E A R = ~ , ~ ~ ) , I O P P = ~ , ~ )  
2110 FORMAT ('-TOTAL GRlD CELLS (25.6 ACRES PER CELL) OF RO AREA ARE:' 

+ /5 (1615/ ) )  
IFLAG = 0 

201 DO 220 IOPP = 1 ,5  
I F  (1OPP.EQ.l.OR-IOPP.EQ.3) GO TO 220 
ADJFTR = MS( IOPP) * WPU(I0PP) * LOS( IOPP) / 12 
PCOEF = PAOT(I0PP) * ADJFTR 
DO 210 IYEAR = 1,16 

TCAP( IOPP , IYEAR) = PCOEF * ROAREA( IOPP , IYEAR) * 25 6 
C WRITE( 6,2120) TCAP(I0PP ,IYEAR) ,PCOEF 
C 2120 FORMAT ( '  ' ,110,  F8.3) 

NY = 1979 + IYEAR I 

DIF = FUPART( IOPP, IYEAR) - TCAP( IOPP , IYEAR) 
IF (DIF.LT.0) GO TO 205 
TDEF(I0PP) = TDEF(I0PP) 4- DIF 
DEF ( IOPP , IYEAR) = +DIF 

C WRITE (6,2150) TDEF(IOPP),DEF(lOPP,IYEAR) 
GO TO 210 

205 TSURP( IOPP) = TSURP( IOPP) - DIF 
SURP(IOPP,IYEAR) = -DIF 

C WRITE (6 ,2150)  TSURP(IOPP),SURP(IOPP,IYEAR) 
C 2150 FORMAT ( 2 I i 5 )  

210 CONTINUE 
220 CUNTIhKJE 

I F  (IFLAG.EQ.0) WRITE (6 ,2175)  
+ ((TCAP(IOPP,IYEAR), LOPP=i,5), IYEAR=1,16) 

2175 FORMAT ('-CARRYING CAPACITIES ARE PROJECTED AS:'/ 16(517 / ) )  
TDIF = TSUKP(2) - TDEF(2) 
WRITE (6 ,2200)  TDlF 

2200 FORMAT ( ' - THE TOTAL ( SURPLUS+ / DEFICIT-) OF ROADED NATURAL ' , 
i- ' OPPORTUNITY I S  PROJECTED AS', 110,  ' KVD"S') 

TDIF = TSUKP(4) - TDEF(4) 
WRITE (6 ,2210)  TDIF 

2210 FORMAT ( ' -  THE TOTAL (SURPLUS+ / DEFICIT-) OF SEMI-PRIMITIVE ', 
+ 'NON-MOTORIZED OPPORTUNITY IS ' ,  110, ' RVD"S') 

TDIF = TSURP(5) - l'DEF(5) 
WRITE (6 ,2220)  TDIF 

2220 FORMAT ('-THE TOTAL (SURPLUS+ / DEFICIT-) OF PRIMlTIVE OPPORTUNITY I S ' ,  
+ 110, ' RVD"S') 

I F  (IFLAG-1) 235,285,299 
235 WRITE (6 ,2300)  

2300 FORMAT ('-DEFICITS I N  RECREATION OPPORTUNITY ARE PROJECTED AS:') 
DO 250 IOPP = 1 , 5  

GO TO (250,256,250,257,258),  lOPP 
256 WRITE ( 6,2500) 

GO TO 259 
257 WRITE (6,2510) 

GO TO 259 



WRITE ( 6,2520)  
FORMAT(20X, ' I N  ROADED NATURAL OPPORTUNITY:') 
FORMAT (20x ,  'IN SEMI-PRIMITIVE NON-MOTORIZED OPPORTUNITY:') 
FORMAT   OX, 'IN PRIMITIVE OPPORTUNITY:') 
DO 240 IYEAR = 1 , 1 6  

NY = 1979 + IYEAR 
IDEF = DEF ( IOPP , IYEAR) 
I F  (IDEF.NE.0) WRITE (6 ,2400)  IDEF, NY 
FORMAT ( '  ', 40X, 17 ,  ' RVD8'S I N ' ,  1 5 )  

CONTINUE 
CONTINUE 
WRITE ( 6,2550)  
FORMAT ( '- SURPLUSSES I N  RECREATION OPPORTUNITY ARE PROJECTED AS: ') 
DO 270 IOPP = i , 5  

GO TO (270,276,270,277,278) ,  IOPP 
WRITE (6 ,2500)  
GO TO 279  
WRITE (6 ,2510)  
GO TO 279  
WRITE ( 6,2520) 
DO 260 IYEAR = 1 ,16  

NY = 1979 + IYEAR 
ISURP = SURP ( IOPP , IYEAR) 
IF  (ISURP.NE.0) WRITE (6 ,2600)  ISURP, NY 
FORMAT ( '  ', 40X, 18, ' RVD"S I N ' ,  1 5 )  

CONTINUE 
CONTINUE 
DO 290 IYEAR = 2,16 

DO 280 IOPP = 1 , 5  
FUPART( IOPP , IYEAR) = PUPART( IOPP , IYEAR) * 1.1 * POPL 

CONTINUE 
CONTINUE 
IFLAG = IFLAG + 1 
I F  (IFLAG.EQ.1) WRITE ( 6 , 2 9 0 0 )  
FORMAT ('-THE NEXT THREE LINES ARE WITH A POPULATION ' I  

f ' PROJECTION 10X HIGHER THAN ABOVE* ') 
I F  (IFLAG.EQ.2) WRITE ( 6 , 2 9 1 0 )  

2910 FORMAT ('--THE MEXT THREE LINES ARE WlTH A POPULATION-'/ 
+ ' PROJECTION 10% LOWER THAN THE FIRST ABOVE.') 

POPL = .818 
DO 295 IOPP = 1 , 5  

TDEF(1OPP) = 0 
TSURP(I0PP) = 0 

295 CONTINUE 
GO TO 201 

299 STOP 
END 



F E S S E L  

$SIGNON AACL P R I O = N  
$CRE -VATS S I Z E - 3 2 1 P  
$CRE -CATS S I Z E = 1 3 P  
$R MAPSET.0 I=-VALS 2=-MAPS 3=-CATS 
$ R  lO.Oi-MFO+LNSO+MMO+MBO 1=-VALS 2=-MAPS 3=-CATS 8zFDDATA 1 3 z F D C A P  
WKITE ON 6 
READ ON 8 
NOTE 
NOTE FEATURE - DEPENDENT CARRYING CAPACITY 
NOTE 
MAP 10 FOR lOMAP 
MULT ROS16 BY lOMAP FOR 1 0 R O S 1 6  
RENU OWNER16 FOR SKYLAND A 0 TO 3 THR 4 AND 1 TO 2 
MULT SKYLAND BY A C C 1 6  FOR CAPA 
ADD 1 0 R O S 1 6  TO CAPA FOR CAPA 
DES CAPA 
NOTE 
NOTE CAPA I S  FOR ACCESS RELATED CAPACITY 
NOTE INSERT 8 CALCULATES CAPACITY I N  RVD'S P E R  YEAR 
I N S E R T  CAPA ONTO 8 
ZAP CAPA 
NOTE 
NOTE CAPB I S  I S  A 4 D I G I T  FEATURE CAPACITY MAP 
NOTE ROS TYPE,  WILDERNESS OR NOT, MTN PEAK, H I G H  ROUTE 
NOTE 
RENU ACC16 FOR HGRT A 0 TO 1 THR 8 
ADD 1 0 R O S 1 6  TO HGRT 
RENU THATMAP A 0 TO 10 TO 2 0  THR 30 TO 4 0  TO 50 
CLUMP THATMAP AT 3 FOR CAPB 
DES CAPB 
MULT SKYLAND BY FEATURES BY lOMAP 
ADD T H A W  TO CAPB FOR CAPB 
MAP 100 FOR lOOMAP 
RENU OWNER16 A 0 TO 3 TO 4 
MULT THATMAP BY 1OOMAP FOR 3DWlLD 
MULT 1 0 K O S 1 6  BY lOOMAP FOR 4DROS16 
ADD 3DWILD TO 4DKOS16  TO CAPB FOR CAPB 
I N S E R T  CAPB ONTO 8 
ZAP CAPB 
NOTE 
NOTE CAPC I S  A 4 D I G I T  WATER CAPACITY MAP 
NOTE ROS TYPE, WILDERNESS OR NOT, NEARBY T R A I L  OR NOT, WATER-TYPE 
NOTE 
MULT SKYLAND BY WATER FOR CAPC 
RENU ACC16 A 0 TO 1 THR 9 AND 1 TO 7 TO 8 
SPREAD THATMAP TO 2 
RENU THATMAP A 0 TO 1 AND 1 TO 2 



MULT THATMAP BY lOMAP 
ADD CAPC TO THATMAP T O  3DWILD TO 4DROS16  FOR CAPC 
I N S E R T  CAPC ONTO 8 
STOP 
$SlGNOFF 



APPENDIX C: MAP ANALYSIS PACKAGE 

The f o l l o w i n g  w r i t e - u p  i s  t a k e n  f r o m  d o c u m e n t a t i o n  p r o v i d e d  

w i t h  t h e  Map A n a l y s i s  P a c k a g e  (MAP). T h i s  c o m p u t e r  p a c k a g e  i s  

b e i n g  d e v e l o p e d  i n  f u l f i l l m e n t  o f  d o c t o r a l  r e q u i r e m e n t s  by 

C.D.Tomlin ( 1 9 8 0 ) .  MAP i s  a v a i l a b l e  f r o m  Y a l e  U n i v e r s i t y  S c h o o l  

o f  F o r e s t r y  a n d  E n v i r o n m e n t a l  S t u d i e s .  

T h e  Map A n a l y s i s  P a c k a g e  i s  a  s e t  o f  c o m p u t e r  
p r o g r a m s  w h i c h  p r o v i d e  f o r  t h e  e n c o d i n g ,  s t o r a g e ,  
a n a l y s i s ,  a n d  d i s p l a y  of  c a r t o g r a p h i c  i n f o r m a t i o n .  Use 
of t h e  p a c k a g e  i s  g e n e r a l l y  a n a l o g o u s  t o  t h e  u s e  of  
t r a d i t i o n a l  t e c h n i q u e s  i n v o l v i n g  c o n v e n t i o n a l  g e o g r a p h i c  
maps. D a t a  p r o c e s s i n g  c a p a b i l i t i e s  a r e  o r g a n i z e d  a s  a  
s e r i e s  o f  p r i m i t i v e  o p e r a t i o n s  w h i c h  may b e  f l e x i b l y  
c o m b i n e d  t o  p e r f o r m  a  v a r i e t y  o f  c o m p l e x  map a n a l y s e s .  
O p e r a t i o n s  a r e  s p e c i f i e d  i n  a n  i n t u i t i v e  m a n n e r  t h r o u g h  
a  u s e r - o r i e n t e d  command l a n g u a g e  o f  E n g l i s h - l i k e  p h r a s e s  
w h i c h  d o e s  n o t  r e q u i r e  f o r m a l  k n o w l e d g e  o f  c o m p u t e r  
p r o g r a m m i n g .  

T h e  Map s y s t e m  i s  w r i t t e n  i n  FORTRAN I V  a n d  may b e  
i m p l e m e n t e d  f o r  e i t h e r  o r  b o t h  i n t e r a c t i v e  a n d  b a t c h  
p r o c e s s i n g .  T h e  s y s t e m  u s e s  a g r i d - c e l l  d a t a  s t r u c t u r e  
a n d  s e q u e n t i a l  p r o c e s s i n g  o f  p r ~ m i t i v e  o p e r a t i o n s  w h i c h  
a r e  f u n c t i o n a l l y  i n d e p e n d e n t ,  b u t  a p p l i e d  t o  a common 
d a t a  b a s e .  By c o n t r o l l i n g  t h e  o r d e r  i n  w h i c h  t h e s e  
o p e r a t i o n s  a r e  e x e c u t e d  a n d  u s i n g  t h e  common d a t a  b a s e  
t o  s t o r e  i n t e r m e d i a t e  r e s u l t s  f o r  s u b s e q u e n t  p r o c e s s i n g ,  
a  w i d e  a r r a y  o f  a n a l y t i c a l  c a r t o g r a p h i c  m o d e l s  may be 
i m p l e m e n t e d .  I n p u t  d a t a  may e x i s t  i n  t h e  f o r m  of  
g r i d - c e l l s ,  d i g i t i z e d  p o i n t s ,  l i n e s  o r  p o l y g o n s  o u t p u t  
may b e  p r o d u c e d  i n  t h e  f o r m  o f  p a g e p r i n t  maps of  
l i n e - p l o t  t e r  g r a p h i c s .  

T h e  o p e r a t i o n s  w h i c h  make u p  t h e  Map A h a l y s i s  
P a c k a g e  a r e  l i s t e d  b e l o w . [ T a b l e  181 N o t e  t h a t  e a c h  i s  
a s s o c i a t e d  w i t h  o n e  o i  f i v e  m a j o r  g r o u p s  a c c o r d i n g  t o  
t h e  way i t  r e l a t e s  t o  t h e  f l o w  of  i n f o r m a t i o n  b e t w e e n  
p r o g r a m s ,  d a t a  f i l e s  a n d  i n p u t  o r  o u t p u t  m e d i a .  The  
a n a l y t i c a l  o p e r a t i o n s  a r e  s u b - g r o u p e d  w i t h  r e s p e c t  t o  
t h e  m a j o r  c l a s s e s  of r e c l a s s i f y i n g  map c a t e g o r i e s ,  
o v e r l a y i n g  m a p s ,  m e a s u r i n g  c a r t o g r a p h i c  d i s t a n c e  a n d  
c o n n e c t i v i t y ,  a n d  c h a r a c t e r i z i n g  c a r t o g r a p h i c  
n e i g h b o r h o o d s .  
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APPENDIX D: BASE MAPS FOX THE OPPORTUNITY SUBMODEL 

A s  a  c a r t o g r a p h i c  m o d e l ,  t h e  o p p o r t u n i t y  s u b m o d e l  o f  t h e  

R e c r e a t i o n  A l l o c a t i o n  R o u t i n e  u s e s  c o m p u t e r  r e p r e s e n t a t i o n s  o f  

maps a s  i n p u t  d a t a .  ( T a b l e  8 l i s t s  t h e  map n a m e s ,  c o d e s ,  a n d  

c a t e g o r i e s . )  T h e s e  maps a r e  a n a l y z e d  i n  a g r i d  c e l l  f o r m  u s i n g  

o p e r a t i o n s  of  t h e  Map A n a l y s i s  P a c k a g e .  E a c h  map i s  r e p r e s e n t e d  

a s  a  g r i d  w o r k  o f  2 1 , 4 5 0  c e l l s  a r r a y e d  i n  1 6 5  r o w s  a n d  1 3 0  

c o l u m n s .  A s  d i s p l a y e d  by  t h e  MAP p a c k a g e ,  a  l i n e  p r i n t e r  t y p e s  a  

s y m b o l  i n  e a c h  c e l l  s p a c e  o n  t h e  o u t p u t  p a g e .  T h e  r e s u l t i n g  map 

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

p r i n t  c h a r a c t e r ,  d o e s  n o t  h a v e  t h e  b o u n d a r i e s  o f  s u b a r e a s  d r a w n  

i n ,  a n d  i s  o f t e n  c l u t t e r e d  i n  a p p e a r a n c e .  E m p l o y i n g  o t h e r  

c o n p u t e r  f a c i l i t i e s ,  t h e  b a s e  d a t a  maps  i n c l u d e d  h e r e  h a v e  b e e n  

p l o t t e d  i n  a  m o r e  a p p e a l l i n g  f o r m  w i t h  a H e w l e t t  P a c k a r d  

p l o t t e r .  The  ROS b a s e  map a p p e a r s  e a r l i e r  i n  t h e  t h e s i s  ( F i g u r e  

8 ) .  O t h e r  b a s e  maps a p p e a r  i n  t h i s  a p p e n d i x  i n  t h e  f o l l o w i n g  

o r d e r :  

1 )  ACCESS; 

2 )  OWNERSHIP; 

3 )  SLOPE; 

4 )  VEGETATION; 

5 )  ATTRACTIVENESS; 

6 )  WATER; A N D  

7 )  FEATURES. 

















APPENDIX E: INPUT DATA TO PARTICIPATION SUBHODEL 

I n p u t  d a t a  f o r  t h e  p a r t i c i p a t i o n  s u b m o d e l  of  t h e  R e c r e a t i o n  

A l l o c a t i o n  R o u t i n e  c o n s i s t  o f  f o u r  a r r a y s .  One a r r a y  c o n t a i n s  

t h e  b a s e  y e a r  r e c r e a t i o n  p a r t i c i p a t i o n  f o r  e a c h  o f  t w e n t y  

a c t i v i t y  t y p e s  b r o k e n  down i n t o  f i v e  a g e  c l a s s e s  ( T a b l e  1 9 ) .  A t  

e a c h  t i m e  s t e p ,  p a r t i c i p a t i o n  i s  p r o j e c t e d  a n d  t a b u l a t e d .  I n  t h e  

f i r s t  s t a g e  of  t h e  p r o j e c t i o n ,  t h e  p a r t i c i p a t i o n  d a t a  a r e  

i n c r e a s e d  i n  p r o p o r t i o n  t o  i n c r e a s e s  i n  p o p u l a t i o n  by a g e  c l a s s  

( T a b l e  2 0 ) .  The p a r t i c i p a t i o n  a s  t o t a l l e d  f o r  e a c h  a c t i v i t y  i s  

f u r t h e r  i n c r e a s e d  by t r e n d  f a c t o r s  w h i c h  a c c o u n t  f o r  d e s t i n a t i o n  

s u b s t i t u t i o n  a n d  a c t i v i t y - p r e f e r e n c e  s h i f t s  ( T a b l e  2 1 ) .  

T r a n s f o r m a t i o n  f a c t o r s  ( T a b l e  2 2 )  a r e  t h e n  u s e d  r o  d i s a g g r e g a t e  

t h e  p a r t i c i p a t i o n  p e r  a c t i v i t y  i n t o  o p p o r t u n i t y  c l a s s e s .  Then 

t h e  p a r t i c i p a t i o n  i s  t o t a l l e d  f o r  e a c h  o p p o r t u n i t y  c l b s s .  



T A B L E  19  

BREAKDOWN OF BASE Y E A R  ( 1 9 8 0 )  
RECREATION PARTICIPATION BY AGE CLASS 

Base 
Year Breakdown By Age Class 

P a r t i c .  ( i n  RVD's) * 0 - 9  1 0 - 1 9  2 0 - 3 4  3 5 - 4 9  5 6 - 6 4  65+ 

4 1 3  4 5  4 1  1 6 1  6 6  5 8  37  

1 0 2  

none 

1 1 9 9 6  

3 2 3 3 8  

4 7 5 1  

1 9 1 0 9  

* From U . S . F o r e s t  S e r v i c e  RIM d a t a  f o r  d i s p e r s e d  
r e c r e a t i o n  i n  Skykomish Ranger D i s t r i c t .  



TABLE 2 0  

10-19  
20-34 
35-49 
50-64 

T o t a l  

FORECASTED AGE CLASS POPULATION 
FOR K I N G  A N D  SNOHOMlSH COUNTIES ( 1 9 8 0 - 1 9 9 5 )  

S o u r c e :  W a s h i n g t o n  O f f i c e  o f  F i n a n c i a l  M a n a g e m e n t ,  1 9 7 7  
W a s h i n g t o n  S t a t e ,  C o u n t y  P o p u l a t i o n  F o r e c a s t s  By 
Age a n d  Sex  - 1 9 7 0 - 2 0 0 5 ,  P o p u l a t i o n ,  ~ n r o l l m e n c  ---- 
E c o n o m i c  S t u d i e s  D i v i s i o n ,  S t a t e  P r i n t i n g  O f f i c e ,  
O l y m p i a ,  W a s h i n g h t o n  

TABLE 2 1  

FlFTEEN YEAR TRENDS DUE TO DESTINATION 
SUBSTITUTION A N D  PREFERENCE SHIFTS 

A c t i v i t y  

D r i v i n g ,  a u t o  
D r i v i n g ,  4 w d  
D r i v i n g ,  c y c l e  
B i c y c l i n g  
H i k i n g ,  d a y  
H i k i n g ,  e x t e n d e d  
H o r s e b a c k  r i d i n g  
F i s h i n g  
H u n t i n g  
N a t u r e  s t u d y  
P i c n i c k i n g  
Camping  
C o l l e c t i n g  
V i e w i n g ,  e x h i b i t s  
V i e w i n g ,  w i l d l i f e  
V i e w i n g ,  s c e n e r y  
B o a t i n g ,  m o t o r i z e d  
B o a t i n g ,  n o n m o t o r .  
W a t e r  s p o r t s  
C l i m b i n g  

A s s i g n e d  
T r e n d  
F a c t o r  



TABLE 2 2  

COEFFlClENTS USED TO TRANSFORM PARTIC~PATION 
B Y  ACTIVITY TO PART~CIPATION BY OPPORTUNITY CLASS 

( i n  p e r c e n t a g e s )  

A c t i v i t i e s  

D r i v i n g ,  a u t o  
D r i v i n g ,  4wd 
D r i v i n g ,  c y c l e  
B i c y c l i n g  
H i k i n g ,  d a y  
H i k i n g ,  e x t e n d e d  
H o r s e b a c k  r i d i n g  
F i s h i n g  
H u n t i n g  
N a t u r e  s t u d y  
P i c n i c k i n g  
Camping 
C o l l e c t i n g  
V i e w i n g ,  e x h i b i t s  
V i e w i n g ,  w i l d l i f e  
V i e w i n g ,  s c e n e r y  
B o a t i n g ,  m o t o r i z e d  
B o a t i n g ,  n o n m o t o r .  
Wate r  s p o r t s  
C l i m b i n g  

ROS C l a s s  

RU RN SPNM PR 



A P P E N D I X  F : GLOSSARY 

A number  of  terms u s e d  r e p e a t e d l y  i n  t h e  s t u d y  a r e  d e f i n e d  

h e r e  f o r  t h e  c o n v e n i e n c e  of t h e  r e a d e r :  

D i s p e r s e d  r e c r e a t i o n  i s  s c a t t e r e d ,  i n d i v i d u a l  o u t d o o r  r e c r e a t i o n  

a c t i v i t i e s  n o r m a l l y  n o t  i d e n t i f i e d  w i t h  d e v e l o p e d  

f a c i l i t i e s .  R e c r e a t i o n  " r e f e r s  t o  t h e  human e m o t i o n a l  and  

i n s p i r a t i o n a l  e x p e r i e n c e  a r i s i n g  o u t  o f  ... a c t i v i t y  ( o r  

p l a n n e d  i n a c t i v i t y )  u n d e r t a k ~ n  b e c a u s e  o n e  w a n t s  t o  do  i t ."  

( C l a w s o n  a n d  K n e t s c h ,  1966)  

R e c r e a t i o n  o p p o r t u n i t y  i s  d e f i n e d  a s  " t h e  a v a i l a b i l i t y  of a  r e a l  

c h o i c e  f o r  a  u s e r  t o  p a r t i c i p a t e  i n  a  p r e f e r r e d  a c t i v i t y  

w i t h i n  a p r e f e r r e d  s e t t i n g ,  i n  o r d e r  t o  r e a l i z e  t h o s e  

s a t i s f y i n g  e x p e r i e n c e s  w h i c h  a r e  d e s i r e d . "  ( U S D A ,  1 9 8 0 c )  

I I A r e c r e a t i o n a l  e x p e r i e n c e  i s  t h e  p s y c h o l o g i c a l  a n d  

p h y s i o l o g i c a l  r e s u l t  f r o m  e n g a g i n g  i n  a  s p e c i f i c  r e c r e a t i o n  

a c t i v i t y - w i t h i n  a  s p e c i f i c  s e t t i n g e U ( D r i v e r  a n d  Brown, 1 9 7 8 )  

A r e c r e a t i o n a l  e n g a g e m e n t ,  i . e .  t h e  r e c r e a t i o n a l  e x p e r i e n c e  

i n  a  b r o a d e r  s e n s e ,  i s  a  b u n d l e  o f  r e c r e a t i o n a l  e x p e r i e n c e s  

d e r i v i n g  f r o m  a n t i c i p a t i o n  a n d  p r e p a r a t i o n  f o r ,  t r a v e l  t o ,  

o n - s i t e  a c t i v i t y  d u r i n g ,  t r a v e l  f r o m ,  a n d  r e c a l l  o f  a  

r e c r e a t i o n a l  o c c a s i o n  ( C l a w s o n  and K n e t s c h ,  1 9 6 6 ) .  

The  q u a l i t y  o f  r e c r e a t i o n  e x p e r i e n c e  i s  " t h e  d e g r e e  t o  w h i c h  a  

r e c r e a t i o n  e x p e r i e n c e  ... n o r m a l l y  c o n t r i b u t e s  t o  t h e  

p h y s i c a l  o r  p s y c h i c  w e l l - b e i n g  of r e c r e a t i o n i s t s . " ( W a g a r ,  

1 9 6 1 )  S t a n k e y  ( 1 9 7 2 )  g i v e s  a  s i m i l a r  d e f i n i t i o n  w i t h  t h e  

p h r a s e  " t h e  e x t e n t  t o  w h i c h  t h e  m o t i v a t i o n s  a n d  o b j e c t i v e s  
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of t h e  v i s i t o r  a r e  f u l f i l l e d . "  A s  S t a n k e y  s t a t e s ,  j u d g i n g  

t h e  e x t e n t  of s u c h  f u l f i l m e n t  " h i n g e s  upon  i d e n t i f y i n g  t h e  

a p p r o p r i a t e  p o r t i o n  o f  t h e  u s e r  p o p u l a t i o n  w h i c h  

s p e c i f i c a l l y  s e e k s  e a c h  o p p o r t u n i t y  t y p e . "  

P l a n n i n g  a n d  management a r e  c l o s e l y  a l l i e d  t e r m s .  Management 

s e t s  o b j e c t i v e s  ( p o l i c y  l e v e l )  a n d  i m p l e m e n t s  p r a c t i c e s  

( o p e r a t i o n a l  l e v e l ) ,  a n d  w i t h i n  t h i s  s e t t i n g  p l a n n i n g  i s  

d o n e  t o  s p e c i f y  how t o  m e e t  t h e  o b j e c t i v e s ,  F o r e s t  

management  i s  t a k e n  a s  t h e  m a n i p u l a t i o n  of t h e  f o r e s t  

e n v i r o n m e n t  t o  p r o d u c e  t h e  mix o f  p r o d u c t s  d e s i r e d  by t h e  

o w n e r s .  A l s o ,  i t  i s  t h e  " o r g a n i z e d ,  i n t e l l i g e n t  a t t e m p t  t o  

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

g o a l s . "  ( G o d d a r d ,  1 9 7 2 )  

P a r t i c i p a t i o n  a n d  o p p o r t u n i t y  a r e  p a r a l l e l  t e r m s  t o  e c o n o m i c  

demand a n d  economic  s u p p l y ,  r e s p e c t i v e l y .  Where demand and  

s u p p l y  a r e  s c h e d u l e s  of u t i l i t y - q u a n t i t y  r e l a t i o n s h i p s ,  a  

l e v e l  of  p a r t i c i p a t i o n  ( o p p o r t u n i t y )  would  b e  a  p o i n t  on a  

s c h e d u l e ,  o r  c u r v e ,  of  demand ( s u p p l y ) .  Whi le  t h e  

a p p r o p r i a t e  demand and s u p p l y  r e l a t i o n s h i p s  would  be 

cumbersome t o  u s e ,  i f  a v a i l a b l e ,  f i g u r e s  f o r  p a r t i c i p a t i o n  

and  o p p o r t u n i t y  a r e  c o n v e n i e n t  t o  c o l l e c t  a n d  t o  u s e .  I t  

s h o u l d  b e  k e p t  i n  mind t h a t :  p a r t i c i p a t i o n  f i g u r e s  d o  n o t  

r e f l e c t  demand t h a t  g o e s  u n e x p r e s s e d  f o r  some r e a s o n ,  1 . e .  

l a t e n t  demand;  p a r t i c i p a t i o n  1s t o  some d e g r e e  d e p e n d e n t  on  

t h e  t y p e ,  l o c a t i o n ,  a n d  amount  of  o p p o r t u n i t y  a v a i l a b l e ;  and  

some of  t h e  o p p o r t u n i t y  a v a i l a b l e  may be  i n e f f e c t i v e  i n  t h a t  



it is not known about, or is inaccessible. The terms demand 

and supply are used interchangeably in this study with 

participation and opportunity, respectively, except where 

the economic meanings are noted. 
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