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ABSTRACT 
 

This report summarizes the development of the Recreation Value Score, a measure of 

the recreational significance of a Decision Unit.  The Recreation Value Score is an area-

weighted measurement that incorporates recreation feature sensitivity to development, 

scarcity and uniqueness of recreation features, and proximity to water features.  The 

Recreation Value Score is a scalable tool that uses existing data to measure the 

recreation indicator under the quality of life criterion that has been adopted for forest 

management in the Invermere Forest District.  This indicator was used in a multi-

objective optimization model created as a tool to assist in sustainable forest 

development planning in the Invermere Timber Supply Area (TSA). 

 

Key words: Recreation Value Score, recreation management, forest management 

models, Recreation Opportunity Spectrum. 
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1. INTRODUCTION 
 

Increasingly, forest management in Canada has recognized the role and importance of 

incorporating the full range of ecological, economic, and social values that are provided 

by, and derived from, forested landscapes.  These values, or components of 

sustainable forest management, are typically framed in the context of quantifiable 

criteria and indicators so that these values can be incorporated into decision-making 

processes, and the outcomes of forest management assumptions may be evaluated.  

This research project has sought to develop a comprehensive forest management 

planning model that identifies and facilitates trade-offs between alternative management 

strategies that consider the sustainable forest management criteria at differing priority 

levels.  This multi-objective, multi-period optimization model was created for tactical 

forest planning for two integrated forest products companies located in the East 

Kootenay area of British Columbia.  A set of SFM criteria and indicators were developed 

based on information that could be collected from regional GIS databases, and potential 

outputs from the model. The study area was the Invermere Timber Supply Area (TSA) – 

an area of 1,110,700 hectares located in the interior dry belt of Southeastern British 

Columbia.  The comprehensive forest-planning model evaluates value trade-offs at the 

level of Decision Units (DU); these are polygons that have an area range of 5-100 ha 

and are delineated using stand attributes.  For example, the criterion, 

 
Forest management supports ongoing opportunities for quality of life benefits 

 

has been adopted as a means of addressing some of the social costs and benefits 

associated with changes in forests management practices.  In this case, quality of life 

benefits explicitly include the consideration of outdoor recreation values through the 

tracking of a recreation indicator that measures the recreation value of DU.  This 

indicator identifies a Recreation Value Score for each DU that describes the relative 

recreational value of that unit.  The Recreation Value Score is a function of a DUs 

recreational significance, sensitivity to development, and proximity to water weighted by 
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the area of the DU.  The inclusion of outdoor recreation outdoor recreation values in 

forest management models permits possible outdoor recreation outcomes to be 

evaluated, and results in models that are more reflective of the full set of values 

provided by forested landscapes. 

 

Recreation opportunities have become an increasingly important consideration in forest 

management as social values become integrated into decision-making: outdoor 

recreation is often the interface through which the public interacts with forested 

landscapes.  The guiding principle of recreation management is to provide visitors with 

quality experiences.  Three factors influence recreation experiences: resource 

conditions, social conditions, and managerial conditions (Manning, 1999).  Resource 

conditions include the characteristics of the area being managed, such as ecosystem 

type and the sensitivity (i.e. resistance and resiliency) of biophysical features features.  

Social conditions include the characteristics and behaviours of the recreation visitors, 

such as motivations and activity types and desired experiences.  Managerial conditions 

include are the goals and objectives for the area for issues like access and the types of 

permitted or desired resource use.  These three conditions have guided the 

development the recreation indicator and the means of assessing this indicator, the 

Recreation Value Score. 

 

The objectives of this report are to describe how the recreation indicator is assessed at 

the Decision Unit level for the Invermere Forest District, and describe how the 

Recreation Value Score was formulated and applied. 

 

 

2. LITERATURE REVIEW 
Outdoor recreation quality can be secured through the identification and provision of a 

diverse set of recreation opportunities across the landscape.  By identifying and 

providing a range of settings, managers can offer recreation opportunities that will 

appeal to broad segments of the public as well as respond to changes in demand for 

recreation activities, settings, and experiences (Clark & Stankey, 1979; Driver, 1986). 
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The consideration of outdoor recreation management within the context of other 

landscape resource values (e.g. timber resources) has led to the development and 

consideration of a number of tools and frameworks that attempt to address the 

identification and classification of outdoor recreation experiences (Manning, 1999).  One 

management framework, the Recreation Opportunity Spectrum (ROS), has been 

recognized as a robust tool for the identification and management of outdoor recreation 

resources by a number of jurisdictions including Parks Canada (Payne & Nilsen, 2002), 

the BCMoF (BCMoF, 1998a), the USDA Forest Service (Manning, 1999; Nilsen & 

Tayler, 1997; Clark & Stankey, 1979), and the US Bureau of Land Management 

(Manning, 1999).  The ROS recognizes that recreation experiences are directly linked to 

the settings in which they occur, and that settings are functions of combinations of 

resource, social, and managerial conditions (Manning, 1999; Clark & Stankey, 1979).  

The ROS is both a descriptive and prescriptive tool that permits landscape managers to 

assess outdoor recreation quality using three criteria: remoteness, naturalness, and the 

social experience that a recreation visitor could expect to have in a particular area 

(Clark & Stankey, 1979; BCMoF, 1998).  However, a key data requirement of the ROS 

is access (e.g. road network and schedule information associated with timber harvest 

activities), which is unavailable at this stage of the modeling project. 

 

The incorporation of the ROS in to forest management modeling has demonstrated 

promise in the evaluation of social criteria and indicators as required by sustainable 

forest certification mechanisms.  The ROS has been successfully integrated with forest 

landscape management models like FPS-ATLAS (Nelson, 1998) and SIMFOR (Wells & 

Moy, 2002) at both the landscape unit scale (Harshaw & Sheppard, 2003; Harshaw & 

Sheppard, in press) and the TFL scale (Harshaw, in prep).  The extension of ROS from 

a static management framework that describes existing recreation opportunities or 

prescribes desired recreation conditions, to a dynamic framework that can identify 

possible recreation outcomes from forest management assumptions is a recent 

innovation that could be considered for future iterations of the comprehensive forest-

planning model once road schedule information becomes available (Harshaw, in prep).  
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While the spatial and temporal configuration of ROS class can be described with a 

dynamic application of the ROS, there is a need to add a mechanism that can 

differentiate the recreational significance of ROS polygons so that modeling approaches 

that employ an optimization approach can differentiate between two or more polygons 

that have the same ROS class characteristics. 

 

Management techniques that integrate multiple forest values has been recognized as a 

means of achieving sustainable forest management.  While a variety of modeling 

approaches have been tested and developed for harvest scheduling (Nelson, 1998), 

growth and yield (Seeley et al., 1999), and wildlife habitats (Wells & Moy, 2002), the 

modeling of recreation values has primarily focused on the identification of economic 

contributions of certain recreation activities (e.g. Boxall et al., 1996a; Boxall et al., 

1996b; Coynen & Adamowicz, 1990).  A notable exception to this is an extension of 

habitat modeling to recreation activities (Brunson, 1996).  By way of a case study in the 

American Pacific Northwest that examined the effects of non-traditional silviculture 

practices on a variety of forest values and management considerations, including 

recreation opportunities (i.e. scenic viewing, camping, and hiking), Brunson provides 

guidance on how human (recreation) habitat models might be developed and suggests 

that, although human behaviour is variable and complex, the development of human 

habitat models to address and describe human needs and preferences associated with 

managed landscapes, could provide a comparative basis for evaluating possible social 

outcomes of management assumptions.  Seven habitat subscales were examined: (1) 

attraction places, such as scenic areas; (2) biological diversity of vegetation and wildlife; 

(3) canopy closure effect on light availability; (4) lack of human influence; (5) 

microclimate; (6) topography; (7) forest health, including the presence of dead or dying 

trees.  The author also suggested that proximity to riparian areas should be considered.  

Results from the case study indicate that forest structure and composition were linked to 

preferred recreation settings, recreation site choices were guided by the presence of 

water, and that forest stand structure may be indistinguishable from scenic beauty 

measures (Brunson, 1996). 
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Research has demonstrated that recreation preferences are linked to aesthetics (e.g. 

scenic beauty).  In a meta review of empirical studies of forest aesthetics, Ribe (1989) 

examined forest condition preferences, forest treatment preferences, harvest and 

regeneration preferences, and problems associated with temporal scale and the 

assignment of value.  Ribe's analysis of forest condition preferences indicates that: 

preference for natural or unnatural stands is context dependent (e.g. the type of 

recreation activity being pursued); studies in the Western US and Australia suggest that 

unmanaged stands are preferred to intensively managed, recently harvested, or heavily 

thinned areas; natural regenerated stands have higher beauty preferences; vertical 

structure (i.e. multiple canopy levels) did not seem to be related to aesthetic 

preferences; canopy openings have weak but positive influence on scenic preference; 

and that mature and old growth stands had a positive influence on scenic preference.   

Ribe concludes that there is “no clear and simple aesthetic dichotomy between 

managed and unmanaged forests except when management creates heavy 

disturbances" (1989, p. 60).  Ribe's review indicates that stand thinning can increase 

scenic preferences.  Harvest and regeneration preferences were found to be informed 

through a number of characteristics: the larger the number of trees removed, the lower 

the scenic value of the result; even-aged shelterwood were preferable to clear cuts, but 

not to pre-harvest conditions; men may be more accepting of clearcuts than women; 

negative attitudes towards clearcuts are not absolute, and may be softened by 

recreationists that pursue diverse activities, or by activities that may derive benefit from 

longer sight lines (e.g. hunting); and patch cuts are preferable to larger cuts, but not as 

preferable as shelterwood harvesting.  Regarding the problems (i.e. complexity) 

associated with temporal scales and assignment of value, Ribe found that: partial cut 

blocks might exhibit visual preference 10-12 years after entry; there may be gain in 

recreation-aesthetic value from varied set of adjacent stand conditions, as people like 

variation; and that in loblolly pine stands, longer rotation periods yield greater scenic 

flows over time.  Ribe's review suggests that: (1) big trees are attractive to people; (2) 

moderately stocked more open stands are preferred; (3) the presence of ground slash 

and other evidence of harvests are disliked; (4) evidence of fire detracts from scenic 

beauty; and (5) species variety enhances scenic beauty (Ribe, 1989) 
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A study that examined definitions of old growth suggests that although stand attributes 

like canopy closure may be an indicator of aesthetic preference, it may not an 

ecologically prudent one, as canopy closure can be considered to be the most 

“unnatural state” of a forest (Wells et al., 1998).  If recreation visitors do have 

preferences for unmanaged, or natural areas as suggested by Ribe (1999) and Brunson 

(1996), processes associated with old growth stands, such as stand succession and 

gap dynamics, may exhibit some of the structural characteristics that provide preference 

cues such as stand diversity, canopy gaps, multiple canopy layers, and variable age 

structure. 

 

The Recreation Features Inventory (RFI) is used by the BC Ministry of Forests to 

catalog biophysical, cultural and historic landscape features and assesses the 

recreational value of these features using a standard set of inventory procedures.  The 

RFI delineates discrete polygons, called Recreation Feature Polygons (RFPs), based 

on the biophysical features of a landscape (BCMoF, 1998b).  RFPs are assessed based 

on four characteristics: recreation features; recreation activities that are associated with 

those features; the significance of the features and the associated activities, and the 

sensitivity of those features to development or recreation use.  The recreation features 

that are identified in the RFI include biophysical, cultural and historic elements that are 

present in a landscape that lend themselves to the recreation experience.  Both existing 

and potential recreation activities are identified for each RFP.  The significance of an 

RFP is rated on a four-point scale that is based on the relative importance of the 

recreation features and their associated activities to other RFPs within the forest district.  

RFP significance is based on either a single or combination of factors, including: activity 

attraction capability, uniqueness, scarcity, scenic view, current recreation use and 

accessibility.  The RFP sensitivity classification indicates the degree of resiliency an 

RFP exhibits to potential alterations caused by resource development.  This 

classification identifies the recreation feature that, regardless of its significance, relative 

to the other features present, is the most sensitive to use or development; sensitivity is 

ranked on a three-point scale.  If an RFP or recreation feature has been recognized by 
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a Provincial planning initiatives such as Land Resource Management Plans, Regional 

Landscape Plans, or Tree Farm License Plans, then this is noted (BCMoF, 1998).  The 

advantages of using the RFI as a source of recreation data are that inventory is 

maintained according to a set of standards and procedures which has the effect of 

quality control, the data already exists for the Invermere Forest District, the data is 

spatially explicit, and as standards and procedures exist for the collection of the 

inventory data, the inventory can be updated as required. 

 

 

3. STUDY AREA 
The Invermere Forest District was a 1.3 million ha timber administrative unit that has 

since been amalgamated with the adjacent Cranbrook Forest District to form the Rocky 

Mountain Forest District.  The Invermere Forest District supported a variety of outdoor 

recreation activities and opportunities.  Provincial Parks accounted for 186,231 ha of the 

Forest District, and two National Parks (Kootenay and Yoho) were adjacent to the 

District; 41,455 ha of Kootenay National Park were within the District (Forsite, 2003).  A 

list of major outdoor recreation activities that were supported in the area and the spatial 

extent of these activities are presented in Table 1. 
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Table 1.  Recreation activities  

Activities Area (ha) % District 
Land base‡ 

Canoeing 41,932.00 3.19% 
Kayaking 20,469.76 1.56% 
Rafting 1,168.77 0.09% 
Swimming 9,130.77 0.69% 
Cross-country Skiing 81,240.78 6.18% 
Fishing, General & Ice 97,686.58 7.43% 
Ice Fishing 9.88 0.00% 
Hunting, General 874,656.60 66.48% 
Hiking 820,802.00 62.39% 
Mountain Biking 82,620.84 6.28% 
Summer Camping Activities 60,408.84 4.59% 
Trail-bike riding 14,631.54 1.11% 
4-wheel Driving 11,890.70 0.90% 
Snowmobiling 19,864.69 1.51% 
Boating (motorized) 10,535.50 0.80% 
Nature Study/Appreciation 512.68 0.04% 
Photography 15.10 0.00% 
Large Land Mammal Viewing 16,397.72 1.25% 
Scenic Viewing 120,113.80 9.13% 
Climbing, General 236,646.30 17.99% 
Total Area 1,315,601.55  
‡ The sum of all activities as percentages of the Invermere 
Forest District land base is greater than 100% as some areas 
support more than one recreation activity. 
 
Source: BCMoF, n.d. 

 

 

 

4. MODELING APPROACH 
The three factors that influence the recreation experience, resource conditions, 

managerial conditions, and social conditions, were used to guide the identification of the 

Recreation Value Score of the DUs.  All but two of the fields that were used in the 

determination of the Recreation Value Score came from the most recent Invermere 

Forest District RFI (BCMoF, n.d.).  The two fields that did not come from this inventory 

were HECTARES and TreatmentID.    HECTARES is a field that identifies the area of a DU; 

this field is used as a weight in the Recreation Value Score calculation.  TreatmentID is a 

field that identifies the timber harvest treatment prescriptions that were available for the 
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model to choose from.  The values for TreatmentID are based on the percent 

preservation field (Table 2). 

 
Table 2.  Timber harvest treatment types 
TreatmentID Treatment 

Name 
Percent 
Removal 

Percent 
Preservation 

1 Clear Cut 100% 0% 
2 Selection 50% 50% 
3 Preserve 0% 100% 

 

As the presence of water has an influence over recreation participant’s site choices 

(Brunson, 1996), a third field, WATER, was created to indicate the whether the DU 

contained a hydrological feature.  This binary field was created by selecting all of the 

recreation features polygons that contained hydrologic features in the FEATURE_1, 

FEATURE_2, or FEATURE_3 fields; those RFPs that contained hydrologic features were 

assigned a value of 1, those that did not were assigned a value of 0.   

 

Resource conditions were accounted for by the RFI sensitivity field (SENSITIVIT); 

managerial conditions were accounted for by the TreatmentID field using the preservation 

values, and the Provincial recognition field from the RFI (PROVINCIAL); social conditions 

were accounted for using the RFI significance field (FEATURE_SI), and the new binary 

field, WATER.  All of the data base fields are summarized in Table 3. 
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Table 3.  Database fields used in recreation value calculation. 

Field Description Value range 
HECTARES This field will provide information about the area of the Decision 

Unit; this will be used to weight the Recreation Value score. 
 

5-100 

PROVINCIAL This field identifies areas that have been identified in a higher-
level plan or a land-use strategy; these areas ore typically of high 
recreation value.  Decision Units that have been identified as 
being Provincially significant should be removed from the THLB. 
 

0-1 (Yes/No) 

TreatmentID This field provides information about the harvest treatment that is 
to be applied to a Decision Unit; this will be used to weight the 
final value of he Recreation Value score. 
 

0%, 50%, 100% 

FEATURE_SI This field will provide information about the relative significance of 
recreation features contained within individual Decision Units. 
 

1-4 

SENSITIVIT This field will provide information about the relative sensitivity of 
recreation features to resource development within individual 
Decision Units. 
 

0-3 

WATER This field will provide information about the presence of 
hydrologic features within a Decision Unit.  This is a new field that 
was created using information from the FEATURE_1, 
FEATURE_2, and FEATURE_3 fields (below).  Decision Units 
that were identified as containing hydrologic features were 
assigned a value of 1, those that did not were assigned a value of 
0. 
 

0-1 

FEATURE_1 This field identifies and classifies biophysical, cultural and historic 
features that are of primary importance for their recreational 
value within a local context. 
 

n/a 

FEATURE_2 This field identifies and classifies biophysical, cultural and historic 
features that are of secondary importance for their recreational 
value within a local context. 
 

n/a 

FEATURE_3 This field identifies and classifies biophysical, cultural and historic 
features that are of tertiary importance for their recreational value 
within a local context. 
 

n/a 

 

 

4.1 INDICATOR CHANGE OVER TIME 
The outdoor recreation indicator will not be responsive to changes over time.  The 

Recreation Value Score is a static measure that describes the relative importance of  

DU based on the presence of hydrological features as well as characteristics of the 

landscape (i.e. significance and sensitivity) that are not temporally dependent. 
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4.2 INDICATOR THRESHOLD, TRIGGER, AND TARGET 
The recreation indicator was operationalized such that the Recreation Value Scores 

could be used to identify and measure management thresholds, triggers and targets 

that were appropriate for the spatial and temporal sustainability of recreation values and 

opportunities (Table 4).   

 
Targets are the desired outcomes for each goal. Thresholds are the minimum 

acceptable outcome for each goal. Triggers are the management activities that 

occur on the ground to change the valuation structure for each goal. (Maness & 

Farrell, 2003, p. 2) 

 

Table 4.  Criterion IV: Forest management supports ongoing opportunities for quality of life 
benefits. 

Indicator Measured Variable Trigger 

8. Recreation value of Decision 
Unit. 

Recreation Value Score – this is 
based on a mathematical 
relationship between specific 
database fields. 

Indicator value retained is score 
greater than threshold. 

 

The recreation indicator threshold value was initially set at 80% of maximum Recreation 

Value Score so that the DUs that have high Recreation Value Score (i.e. top 20%) are 

preserved. 

 

4.3 MATHEMATICAL RELATIONSHIPS OF DATA 
The mathematical formulation of the outdoor recreation target, trigger, and threshold are 

presented in Table 5.  These relationships of the variables apply equally to the timber 

harvest land base and non-harvest land base.  The threshold value can be applied at 

the Decision Unit, Management Unit, or Forest District scales; however, the initial 

threshold was applied at the Forest District level.   
 

Table 5.  Outdoor recreation target, trigger and threshold formulation. 
Value Variable Mathematical Relationship Min Max 

Target [HECTARES] × ([FEATURE_SI] + [SENSITIVIT] + [WATER]) 5 800
Trigger ([HECTARES] × ([FEATURE_SI] + [SENSITIVIT] + [WATER])) × [TreatmentID] 0 800
Threshold ([HECTARES] × ([FEATURE_SI] + [SENSITIVIT] + [WATER])) × Threshold value‡ 4 640
‡ Initial threshold value set at 80% of maximum target value. 
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4.4 INDICATOR RELATIONSHIP TO LARGER MANAGEMENT UNITS 
The Recreation Value indicator does not have any relationship to larger management 

units, unless threshold values are evaluated at that scale. 
 

4.5 ANALYSIS CRITERIA 
The recreation component of the Invermere model has two parts.  Decision Units that 

have been identified as Provincially recognized recreation resources are significant 

recreation resources that have a high cost of change associated with them.  These DUs 

will be initially removed from the THLB as they may have specific management 

prescriptions associated with them that are different than those prescribed in the 

comprehensive forest management model.  These DUs may be reintroduced into the 

THLB manually after the appropriate management prescription has been identified.  

Analysis of model output and Recreation Value Scores will evaluate the impacts of 

optimization on recreation resources (including the presence of a diversity of settings).  

Preliminary assessment criteria includes: A diversity of outdoor recreation experiences 

settings are present across the TSA, and exist across all temporal scales; and a 

diversity of outdoor recreation experiences are represented in a range of stand ages. 

 

 

5. DISCUSSION & CONCLUSION 
The incorporation of recreation values and opportunities into forest management 

decision models, like the comprehensive forest-planning model described in this project, 

is a relatively new development that will require further testing and refinement.  The 

application of the ROS to dynamic forest management modeling holds promise, as this 

framework can explicitly account for the three factors that influence the recreation 

experience: resource, social and managerial conditions.  However, further refinement of 

the dynamic ROS is necessary so that the significance and local importance of 

recreational resources can be addressed and evaluated.  Although the ROS could not 

be incorporated into the comprehensive forest-planning model at this stage due to data 

limitations, the development of the Recreation Value Score is an advancement that 

helps to contextualize the management decision trade-offs, and the implications for 
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recreation experiences and opportunities that are made by this optimization model.  

Employing the Recreation Value Score as a filter for ROS results should add to the 

robustness of forest management models. 

 

The variables that are included in the Recreation Value Score calculation represent 

important considerations that should be made in the management of recreation 

resources.  In the absence of fieldwork, or data collection for specific purposes, the 

FEATURE_SI field provides useful contextual information about the relative importance of 

recreation values within DUs. FEATURE_SI addresses the issues of scarcity and 

uniqueness of recreation features, which are important characteristics of recreational 

experiences; the field also permits the diversity of experience to be considered, and 

broadly addresses visitor use levels – information that can be difficult to capture.  The 

inclusion of the SENSITIVIT field permits recreation feature and opportunity responses to 

resource development to be explicitly recognized; the assumption that not all recreation 

features in DUs are equally affected by timber harvesting activities is an important 

distinction that ought to make optimization trade-offs more representative of resource 

conditions.  Accounting for the presence of hydrological features using the WATER field 

is an important consideration for recreation values, both in terms of potential experience 

(e.g. aesthetic contributions, and functionality for water activities) and desirability, as 

water is an essential component of human requirements.  Finally, area-weighting the 

Recreation Value Score allows significant/important areas that have large sizes to be 

ascribed more value than smaller areas; this accounts for characteristics like integrity 

(e.g. interior area), and functionality of natural processes, factors that are influential in 

people’s preferences of recreational setting. 

 

One problem that is associated with the current recreation modeling approach is 

adjacent Decision Units that have the same Recreation Value Score are kept as distinct 

units.  The problem arises when considering the area weighting of these polygons: the 

Recreation Value Score may be underestimated. 
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A strength of the Recreation Value Score approach is its use of existing data, the 

Recreation Features Inventory, that uses natural features to delineate recreation 

features. A result of this is that the recreation resources that are examined by the model 

are explicitly linked to the land base.  By examining the Recreation Value Scores 

independently of other recreation management frameworks (i.e. the ROS), it is possible 

to evaluate the sensitivity of the approach and gauge the usefulness of the outcomes.  

The Recreation Value Scores are also scalable, so recreation values are not tied to any 

particular management unit or approach; this broadens the applicability of the indicator 

measure.  The Recreation Value Score helps to identify and incorporate landscape and 

resource characteristics that contribute to quality recreation experiences and 

opportunities.  Presently, the score is derived form existing inventory information; 

however, other information, such as recreation visitor use numbers, could be 

incorporated relatively easily as that information becomes available, or as management 

approach dictates. 

 

As the demand for recreation experiences varies spatially and temporally, forest 

management models that incorporate dynamic measures of recreation resources will be 

able to more fully account for a broader range of social values, and evaluate these 

values within the context of other forest landscape components, like economic and 

ecological values.  The resultant management trade-offs should present more realistic 

evaluations of management assumptions.  As pressure for outdoor recreation 

opportunities increases due to increasing populations, more discretionary time, 

increased access, and limited resources, forest management models and management 

plans that address recreation components like resource, social, and managerial 

conditions, may be able to decrease the conflicts between community stakeholders. 
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