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ABSTRACT 
 

The present paper describes visual indicator work intended for use in a multi-

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

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

brief review of the literature on public perceptions of forest management 

activities, along with a review of the available data on the Invermere TSA, a 

method for modeling the visual indicator which included establishing targets, 

triggers, and thresholds was developed and implemented. From this method, 

tailored visual prescriptions for the areas subject to VQOs (or RVQCs) were 

developed for inclusion in the model. These prescriptions are based on the three 

harvest treatment options considered in the model, the recommended visual 

quality classes from the Invermere TSA dataset, and the visual absorption 

capacity (also from the Invermere TSA dataset). Results include a list of factors 

affecting the visual indicator along with the mathematical and logical formulations 

used for modelling visual quality over time. A brief discussion of some 

assumptions made (along with a rationale) and of future research needs is also 

included. 
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1 INTRODUCTION 

The present report describes work undertaken on the visual indicator used in the 

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

development planning in the Invermere Timber Supply Area. 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. More detailed information on this model can be 

found in Maness (2004). 

 

A brief review of the literature will be included here, followed by a description of 

the method used (section 2). Results are presented in section 3 and include the 

description of the 3-Ts mentioned above for the visual indicator, a list and 

description of various factors affecting the visual indicator and a description of 

the mathematical formulation used in the model for the visual indicator. A 

discussion of the results obtained is included in section 4 and conclusions are 

provided in section 5. 

 

 

1.1 Brief review of public perceptions literature 

Past research and modeling exercise has shown that while landscape visual 

quality and timber harvesting can sometimes be at odds, the harvesting 

approach considered is a major variable in the relationship between these two 

values (B.C. Min. For. 1996, 1997a; Picard, 2002; Picard and Sheppard, 2002a; 

Picard and Sheppard, 2002b). Given that the past literature shows clearcutting to 

be less preferred from a visual perspective over some types of partial cutting 
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techniques (for a given timber removal rate), such non-clearcutting approaches 

will be explored (such as radiating strip harvesting as described in Sheppard et 

al. [2004]) for areas of high visual importance. One of the objective for the work 

on the visual quality indicator, in collaboration with other team members, a series 

of silvicultural prescriptions and regimes and then to set tailored visual 

prescriptions that will meet visual quality requirements in areas identified as 

visually sensitive under the current VLI while maximizing timber harvesting 

opportunities. The overall rationale behind those prescriptions is to allow for a 

maximum volume removal while still meeting the given visual C&Is taking into 

account as much data as is available. 

 

It should also be noted that the modelling work described in the present paper 

assumed (unless otherwise indicated) that the observer was positioned at the 

middleground viewing distance (between 0.5 km and 5 km from the area 

observed). This assumption is based on published literature showing that the 

middleground viewing distance is considered by many to be the most critical and 

sensitive distance for scenic landscape assessments. The importance of the 

middleground viewing distance lies in the fact that it is the distance at which it is 

the hardest to achieve harmonization among the different cuts (or disturbances) 

affecting the landscape. At these viewing distances, which correspond most 

closely to the landscape level of planning becoming important in modern forestry, 

emphasis is placed on texture, form, and line compatibility of a disturbance within 

the adjacent natural appearing landscape, rather than on stumps and slash 

features which are prominent only in limited foreground views. In rugged 

landscapes such as much of Western North America and other upland forest 

regions, forest disturbances are often most evident at middleground viewing 

distance where they can be plainly seen from public ground-level viewpoints 

across valleys or in the backdrop from roads and communities (see Picard, 2002 

for more details on the importance of the middleground viewing distance). 
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2 METHODS 

In developing criteria and indicators for visual quality modeling, an array of 

silvicultural prescriptions (along with return intervals) were reviewed, in order to 

determine their impact on visual quality. The results of this review were then 

used as input for the selection of the harvest treatments to be incorporated in the 

model and meant to meet various visual thresholds and objectives. The following 

step was the creation of targets, triggers, and thresholds for the visual indicator, 

along with a mathematical formulation for the visual indicator for incorporation 

into the model (presented in section 3). This included the creation of site-specific 

visual prescriptions (harvest prescription tied to the visual objectives for that 

area) based on an expert assessment system. More specifically, the method 

used can be summarized as follows. 

 

Following a brief review of the literature on public perceptions of forest 

management activities, along with a review of the available data on the 

Invermere TSA (B.C. Min. For., 2000, 2004), the next step was the development 

of a method for modeling the visual indicator which included establishing targets, 

triggers, and thresholds (presented below). 

 

The method used, essentially consisted of a review of the existing RVQC from 

the Invermere dataset, along with VAC classifications, and the physical extent of 

the visually sensitive areas. The next step was an expert assessment as to which 

harvest treatment (among the three treatments considered in the model as 

described below) was the most appropriate for each visually sensitive unit (each 

RVQC polygon in the Invermere TSA), in order to: 

1) meet the target for the visual indicator and 

2) minimize the anticipated impacts on timber flows. 

 

The tailored visual prescriptions for the areas subject to VQOs (or RVQCs) are 

based on the best available data (using the three treatment options, the 



FII Project R04058: Land Management Planning Methods to Maximize Environmental, Societal and Economic Benefits 

Technical Report: Targets & Threshold Levels and Formulation for the Visual Quality Indicator page 7/20 

recommended visual quality classes from the Invermere TSA dataset, and the 

visual absorption capacity (also from the Invermere TSA dataset). In this regard, 

it is important to specify that the exercise described in the present report did not 

involve a re-assessment of the recommended visual quality classes (RVQC) from 

the available data, but rather the development of visual harvesting prescriptions 

and recommendations (based on the harvest treatments used in the model) that 

would meet the RVQC (from the dataset). These RVQCs (equivalent to the VQO 

classes defined in Picard and Sheppard, 2002a,b) include the four most 

constraining visual quality classes in the BC system. These are: preservation, 

retention, partial retention, and modification. Only the maximum modification 

visual quality class was not recommended in the Invermere dataset. This is 

consistent with available literature, which shows that a maximum modification 

visual quality class is usually deemed visually unacceptable; hence it is seldom 

used as an objective (or a target) in areas that are deemed visually sensitive. 
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3 RESULTS 

For the purpose of the present project, the visual indicator is defined as follows: 

the visual quality of managed landscape is acceptable to stakeholders. In other 

words, the visual quality of the managed landscape, in areas identified as visually 

sensitive, will be acceptable to a majority of stakeholders. 

 

The measured variable is an assessment of the Existing Visual Quality (EVC) 

and planned (or modelled) EVC based on the harvesting treatment and intensity 

within each Visual Sensitivity Unit (VSU). The visual quality indicator should be 

either not achieved (value of 0), or achieved (value of 1), the target being the 

achieved status (value of 1). The trigger used is the recommended Visual Quality 

Class (RVQC) relative to the EVC, based on the harvest treatment modelled. The 

threshold is also the achieved status (value of 1, same as the target. The 

rationale (derived from the scientific literature) for having a threshold identical to 

the target is that visual quality is either met or it is not, and that it usually takes 

only a single (or a few) harvest treatments that are visually not acceptable to 

render an entire viewshed (or hillside) visually unacceptable. These, along with 

acceptability thresholds assumed, are based on guidelines by Picard and 

Sheppard 2002a,b. 

 

3.1 Factors impacting the visual indicator 

Results from the review of literature show that the visual indicator is impacted by 

tree growth, harvest treatments, other indicators used in the model (specify which 

ones), and other factors that are part of the TSA (specify which ones). The 

manner in which the visual indicator is impacted by each of these factors is 

described below. 
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3.1.1 Tree growth (temporal aspect) 

A crucial point in assessing the impact of harvesting on visual quality over time is 

determining how long it would take for harvested stands to be considered 

“visually healed.” The process of restoring a “natural” visual appearance directly 

affects the time lag before more harvesting activities are allowed in the vicinity. In 

British Columbia the concept used to make such a determination is called 

Visually Effective Green-up (VEG), “the stage at which regeneration is perceived 

by the public as newly established forest” (B.C. Min. For. 1994). VEG is usually 

expressed in metres (minimum tree height needed for the stand to be considered 

visually greened-up) and varies depending on slope, distance, stand attributes, 

etc. As an example, a VEG of 3 to 8.5 metres (depending of slope) was modelled 

in Timber Supply Review 1 for the Invermere TSA (B.C. Min. For., 2000, 2004). 

 

The above concept was also applied in the study described in the present paper 

with the exception that a more conservative minimum tree height was used, 

given that the adjacency rule was not necessarily always applied or used. For 

this reason, a VEG height of 12 meters was used in the model rather than the 3 

to 8.5 metres meter used in the Invermere TSA dataset. 

 

3.1.2 Harvest treatments (for the 3 treatments modelled) 

Below is a brief description of the anticipated visual impact of each harvest 

treatment considered for the purposes of the model described in this paper. 

These anticipated visual impacts are crucial to the achievement (or non-

achievement) of both the visual and the timber targets. The reason for this is that 

the anticipated visual impact has a direct effect on the recommended visual 

prescription (which harvest treatment is recommended) for a given RVQC, which 

in turn has a major impact on modelled timber flows (whether clearcutting was 

recommended versus 50% harvest has the potential to affect modelled timber 

flows quite significantly). 
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No harvest: this treatment is anticipated to have no impact on visual quality, but 

given its expected impact on timber availabilities and supplies, it was reserved for 

areas in the dataset with a RVQC of “Preservation”. 

  

50% harvest: this treatment is anticipated to have a very subtle impact on visual 

quality (based on the review of the literature, see also Picard, 2002; Sheppard et 

al., 2004). This harvesting type is anticipated to meet the visual requirements of 

the partial retention as well as the retention VQCs, and was therefore mostly 

prescribed in those areas. 

 

Clearcutting: as the harvesting method with the most negative visual impact, the 

use of clearcutting must be carefully implemented and planned in areas that are 

visually sensitive. For this reasons (with a few exceptions), the use of this 

harvesting method was retained for the modification VQC only, and was 

interspersed with the 50% harvest treatment in areas where the visual sensitivity 

unit was large (or where there was several smaller adjacent visual sensitivity 

units) and where large scale clearcutting was not appropriate from a visual 

perspective. 

 

3.1.3 Other indicators part of the model and affecting the visual indicator 

Probably the indicator that affects the most the visual indicator is the recreation 

indicator. In essence, the visual indicator and the recreation indicators are closely 

linked in the sense that one of the most powerful driver for recreation (at least for 

BC) is the scenic beauty of the landscape. Yet, one of the core component of 

assessing visual resources and their sensitivity visual quality (as per current BC 

VLI standards as described in B.C. Min. For. 1997b) is the number of viewers 

and the duration of view. In essence, the more people see it and the longer they 

see it for, the more visually sensitive (and important) it is rated. And while some 

authors have qualified this approach as an “out of sight, out of mind” approach 

(Picard and Sheppard, 2002a,b), is highlights the importance of recreation (and 
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recreation destinations) for the visual quality indicator. In other words, where 

recreation occurs, visual quality is (or should be) important, and where visual 

quality is spectacular, recreation usually occurs (at least based on the above 

stated premise that the key driver behind recreation is the scenic beauty of the 

landscape). 

 

Another factor (not an indicator of the model per se) influencing the visual 

indicator and which was taken into account in the modelling exercise described in 

this paper is the Visual Absorption Capacity (VAC). Visual Absorption Capability 

(VAC) is defined as a measure of the landscape’s ability to absorb alteration and 

maintain its visual integrity (B.C. Min. For. 1997b). It expresses the likelihood that 

a landscape change will be noticeable and serves as a general predictor of visual 

impact. It describes how well a landscape disturbance might fit in the landscape. 

Typical indicators of VAC (B.C. Min. For. 1997b) include the following: 

 

• Slope (angle and screening),  

• Vegetation pattern (colour, texture, orientation, uniformity),  

• Soil erosion potential,  

• Soil colour,  

• Landform screening/surface variations,  

• Vegetation screening,  

• Vegetation regrowth rates, 

• Aspect (lighting direction, revegetation potential), and  

• Other human-made features/urban clutter. 

 

The B.C. Ministry of Forests system classifies land as having high, medium, or 

low VAC using several of the indicators listed. Typically, the steeper the slope 

and the more uniform the surface patterns, the harder it is to design a forest 

intervention that will be unnoticeable and acceptable to the public. Given that the 

VAC for the areas of visual importance was included in the Invermere dataset, 

this variable was included in the visual prescriptions used in the model. The VAC 
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was mostly used to allow for the clearcutting treatment to occur (as opposed to 

the 50% harvest treatment) in areas of high VAC and where the RVQC was 

partial retention. 

3.1.4 Other factors part of the TSA database 

Another factor that affects visual quality and the modelling of timber supply from 

the Timber Harvesting Landbase (THLB) is the visual state (or appearance) of 

the non-harvesting landbase (NHLB). This is typically referred to as the green-

operable to green-inoperable ratio. This concept of a green-operable/green-

inoperable ratio stems from the fact that parts of a Visual Sensitivity Unit (VSU) 

often include parcels of non-operable timber or parcels of private (or otherwise 

unavailable) land. Consequently, when a target percent denudation (or percent of 

visible recent clearcutting when in perspective view) figure is considered, it is 

important to take into account the adjacent inoperable areas which may  (if they 

consist of forests beyond the VEG status) allow more clearcutting to be 

undertaken (or modelled) while still meeting a particular VQO. The ratio of green-

operable to green-inoperable is generally estimated as 2:1 on average across 

British Columbia and could allow for one and a half times as much denudation of 

available stands (i.e., 50% increase) when clearcutting is used. More on this 

concept is available in Picard and Sheppard (2002a, b). 

3.2 Formulations and mathematical relationships 

The mathematical calculations and relationship used in the model for the visual 

indicator are described here and were expressed as an “IF” “THEN” “ELSE” 

statement for the NHLB, as this was deemed most appropriate for the visual 

indicator. The detailed phrasing of the logical statement is as follows: 

 

“If any (and all) contiguous area or polygon larger than 5 hectares in size in the 

NHLB have reached 12 meters in height (Visually effective green-up height used 

for the purposes of the present model), then the Visual Indicator value is 1 (met) 

for these areas, else the Visual Indicator value is 0 (not met) until the polygons 
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(or areas) preventing the Visual Indicator to be met have reached 12 meters in 

height (Visually effective green-up height used for the purposes of the present 

model). 

 

Similarly, the mathematical calculations and relationship used in the model for 

the visual indicator for the THLB were also expressed as an “IF” “THEN” “ELSE” 

statement. The detailed phrasing of the logical statement is as follows: 

 

“If Visual Prescriptions are met or exceeded for all polygons within any given 

RVQC polygon, then the Visual Indicator value is 1 (met), else the Visual 

Indicator value is 0 (not met) until the polygons (or areas) preventing the Visual 

Prescriptions to be met (or not meeting the Visual Prescriptions) have reached 

12 meters in height (Visually effective green-up height used for the purposes of 

the present model). 

 

• Where Visual Prescriptions is an integer variable from 1 to 3 (for each of the 

harvest treatments included in the model with the values as follows: no 

harvest = 1; 50% harvest = 2; clearcutting = 3). 

• Where the actual treatment modeled is an integer variable from 1 to 3 (for 

each of the harvest treatments included in the model with the values as 

follows: no harvest = 1; 50% harvest = 2; clearcutting = 3). 

• Where RVQC polygon is the area for each visual management unit (VMU) 

(from the database). 

• Where Visual Indicator Value is a binary variable (0 or 1). 

 

The decision criteria for meeting or exceeded the Visual Prescriptions is 

determined by the results of the following equation: Visual Prescription minus 

actual treatment. If the results is greater or equal to 0 (zero), then the Visual 

Prescriptions is considered met or exceeded for a given polygon. Otherwise, it is 

not considered met. For example, based on the three modelled treatments 

described above, if the visual prescription recommended for a visually sensitive 
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polygon or area is 50% harvest and the actual treatment undertaken (modelled) 

for that visually sensitive polygon in the model is clearcutting, then the Visual 

Indicator is not met because the equation result is negative (1 - 2 = -1, which is 

not greater or equal to “0”). The Visual Indicator will remain un-met (value of “0”) 

until the polygon in question has reached 12 meters in height. 
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4 DISCUSSION 

The rationale for the method of determining the Targets (maximum or optimum 

attainable), for the selection of Thresholds (lower bounds), and for the selection 

of triggers (coefficients) and scoring scales is described below. 

4.1 The method of determining the Targets (maximum or optimum 
attainable) 

The targets are specified by the same field in the dataset (RVQC). In other 

words, the exercise did not involve a re-assessment of the VQO, but rather the 

development of visual harvesting prescriptions that would meet the 

recommended VQO (from the dataset). While a re-assessment and an update of 

the visual landscape inventory might have yielded more up-to-date information 

on the importance (and location) of the visual resources of the Invermere TSA, 

such a task was beyond the scope of the project described in the present report. 

Consequently, the data contained in the existing visual landscape inventory for 

the Invermere TSA was used as the targets for the visual indicator. 

4.2 Selection of Thresholds (lower bounds) 

The thresholds will be the same as the targets as visual quality is either met or 

not (0 or 1 value) for any given Management Unit (MU). As mentioned above 

(see section 3), the rationale for having a threshold identical to the target is 

derived from the scientific literature and is based on the fact that visual quality is 

either met or it is not, and that it usually takes only a single (or a few) harvest 

treatments that are visually not acceptable to render an entire viewshed (or 

hillside) visually unacceptable. 

4.3 Triggers (coefficients) and scoring scale 

Changes that will occur in the level of the visual indicator for each of the three 

treatments will be based on whether or not any given polygon that does not meet 
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the visual prescription target is less than 12 meters in height (for the THLB). This 

height (as mentioned above) is the VEG height used in the model and is the 

stage at which a harvest unit is considered “visually healed”. 

 

More specifically, and for each of the three treatments used in the model, both 

the “50% harvest” and the “no harvest” treatments will not have any negative 

visual impact on the visual indicator, based on available scientific evidence. The 

clearcut treatment will have a negative visual impact on the visual indicator, and 

this impact will remain present until the area in question has reached 12 meters 

in height, at which point it will stop having a negative impact on the visual 

indicator. 

4.4 Future research endeavours 

In addition to the work described in this report, several areas of scientific interest 

and key to better sustainable forest management deserve further investigation. 

These are critical to improved planning and decision-making, and should provide 

forest managers (along with the results of the research described in this paper) 

with much improved decision-making tools. A few of these areas where future 

research efforts should focus include the followings: 

 

• Investigate the effects of using a wider array of silvicultural prescriptions 

(more treatment variety) in the model described in this paper. 

• Review and update the visual landscape inventory for the Invermere 

district (which was not done here) in order to investigate possible 

increases in the accuracy and the effectiveness of the visual indicator. 

• Integrate the recreation opportunity modelling and the location of key 

recreation destinations and investigate the opportunities for more 

complete management of the visual resource across the Invermere TSA 

by potentially including areas not currently considered in the visual 

landscape inventory for the TSA. For example, by investigating the 

potential of including recommendations for “back-country VQOs” for areas 
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visible from key recreation destinations that may not have any visual 

management recommendations in the current model. This integration of 

key backcountry recreation destinations with the management of visual 

quality. Should be undertaken by conducting a Visual Landscape 

Inventory of the viewsheds of key backcountry recreation destinations and 

making recommendations for timber harvesting and other management 

activities within those viewsheds. The selection of key backcountry 

recreation destinations will be made in coordination with the team’s 

recreation specialist. 
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5 CONCLUSION 

In conclusion, the criteria and indicator model described in this paper will 

contribute to increased knowledge of sustainable forest management and is a 

key decision-making tool for forest managers. More specifically, the information 

contained in the present report on the visual indicator, its measures, targets, 

triggers, and thresholds, along with the output of the model scenarios will 

contribute to a better understanding of visual quality modelling in the Invermere 

TSA and elsewhere. Future research endeavours should include attempts to 

validate the assumptions made in the present modelling exercise and investigate 

the impact of other silvicultural systems and the integration of other variables 

affecting visual quality, in order test and possibly improve the methods and 

results described in the present paper. 

 

Future research efforts should also focus on validating the results of the work 

described here and should investigate the ramifications of additional 

management of visual resources in key back-country destination visual including 

investigating potential impacts on timber flows. 
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