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1.5. Intended Audience 

The intended audience of this study is practitioners within the impact assessment field, 

particularly practitioners with a GIS or VIA background or interest. Furthermore, the study 

is intended for all innovative thinkers and academics in the GIS and/or impact 

assessment field. 

 

1.6. Thesis Structure 

This study will consist of a review on the literature that was researched and the findings 

that was made. It will then aim to derive a quantifiable approach method, based on the 

findings of the research, to follow when doing a VIA. This approach method will then be 

tested by means of an empirical study. 

The results achieved will be analysed and reviewed in order to identify any shortcomings 

of the approach method. Lastly, a conclusion will be drawn on the effectiveness and 

scientific correctness of the approach method. Other possible applications of the 

proposed approach method will also be discussed. 

 

1.7. Limitations 

This study researched several methodologies and comprehensively considered all the 

identified key elements in determining the significance of a visual impact. However, the 

complexity of development projects brings unique and project specific challenges to the 

table. It should therefore be noted that a project still needs to be assessed in its own 

unique way. It might be necessary, prior to doing the VIA, to identify whether all aspects 

pertaining to the project at hand and the visual impact is being considered. If a 

shortcoming is identified upfront it can either be noted or worked into the approach 

method. 
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As in the example below from Dupont et al. (2016), the best recommendation is to create 

a similar saliency comparison map and objectively evaluate by which percentage the use 

of colour mitigates the severity of the impact. 

 

Figure 3: Saliency Example 

It is argued that a certain colour will mitigate the severity by 20% the mitigation rating 

should be expressed as 100%-20% = 80%. 

The product of the severity and its mitigation is the mitigated severity rating. If the severity 

rating of a certain area was identified as 90% and the mitigation was rated as 20% the 

expression for the mitigated severity rating would be (90%*(100%-20%)) = 72%. 

It should be noted that this method evaluates the severity at the maximum exposure in 

terms of visibility with regards to contrast. Therefore, there is no need to re-evaluate 

scenarios where the object is not blending in with the environment. It is only identified as 

mitigatory when the use of colour or facade increases the ability to blend with the 

environment, since it decreases the severity of how it is perceived. 
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2.4.6. Duration 

Duration of an impact plays an important role (Canadian Environmental Assessment 

Agency, 1994, amended 2010, DEAT, 2002a) as it takes into consideration how long the 

activity happens. This is important in other environmental related impacts since most 

activities that are being evaluated has a time associated with it in terms of how long the 

activity will persist. Although duration plays a smaller role in the VIA it still needs to be 

considered.  

Although most visual impacts persist permanently, whether positive or negative, it might 

be limited in a certain direction or area due to future or planned developments. Therefore, 

the duration should be kept in mind when relevant during the VIA procedure. 

The duration is similarly rated on the general percentage scale, where a value of 100% 

indicates the duration as permanent or long-term. In the study conducted by DEAT 

(2002a) duration scales was used which can be easily expressed as a percentage 

instead of numerical scales, as shown below: 

  

Figure 4: Duration Rating Scale 

The mitigation measures of a visual impact may include the future changes to the 

environment. However, this is mostly relevant when assessing positive impacts, since 

the extent to which the impact is desired to be observed from is changed. 

Scientific uncertainty to consider includes the lifespan of temporary structures, 

knowledge of future developments and planned demolitions of structures. 

 

2.4.7. Probability 

The Canadian Environmental Assessment Agency (1994, amended 2010) explains that 

the probability of an effect plays an important role in impact assessment. The possible 

effect may be severe, but if there is a very low change of it happening then it will be 

Rating Description Score (1-5)Percentage

High
Permanent
Long term (More than 10 years)

5 100%

Medium-High Up to 10 years 4 80%

Medium
More than 5 years
Medium term

3 60%

Medium-Low Up to 5 years 2 40%

Low
Less than 5 years
Short term

1 20%
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ultimately insignificant. Upon reviewing various impact assessment related literature 

DEAT (2002a) came to the conclusion that the probability effects the significance 

considerably. It was found that in the quantifiable methods probability is multiplied with 

the values of the other elements in order to express the influence it has. 

In visual analysis terms the role which probability plays in the significance rating of the 

visual impact is not considered in most cases. This can be explained by the nature of a 

visual impact. Any physical change to the environment are more than likely to be visible.  

In the visual impact context the focus shifts to the probability of the impact being 

observed. Rodrigues et al. (2010) considers roads and railways in the study area as 

areas where the observation is more likely to happen. Various other datasets can be 

used to determine areas within the defined visual discernibility range. This may include 

any point of interest dataset, roads, railway, spot building datasets, residential areas, 

hiking trails or any dataset which may indicate the possibility of the effect being observe 

from that area. The recommendation to objectively evaluate and rate the probability, is 

to assign a general percentage scale based on the probability of the impact being 

observed in that area. An area where an observer might be more regularly should score 

100%, while other areas should be scored accordingly lower as the regularity of an 

observer decreases. Only areas where an observer are definitely unlikely to be, should 

be considered as a 0%.   

Mitigation measures of probability may include the altering of tracks or hiking trails, 

routes and the position of points of interest where observers may gather, in order to 

decrease the probability of the effect of the visual impact being observed. 

The scientific uncertainty pertaining to probability should be well documented. All the 

consideration of datasets used, in order to determine where the areas of probable 

observers are, should be noted so that it will be clear what was and was not considered. 

 

2.5. Literature Conclusion 

The literature study defined the terms Visual Impact and Impact Significance accordingly. 

The findings identified the common elements from various literature sources which 

influences the significance of a visual impact. These elements were discussed and 

solutions were researched in terms of how to rate them. The theoretical foundation and 
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proposed approach method which follows will explain how GIS can be used to evaluate 

and calculate the significance rating accordingly.  
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3.2.6. Determine Duration Rating of the Visual Impact 

As identified in the literature study, it is necessary to take duration into consideration 

(DEAT (2002a) and Canadian Environmental Assessment Agency (1994, amended 

2010)), even though most VIAs has a maximum duration rating based on the nature of 

the proposed change in the environment. 

The proposed percentage rating scale, as shown in figure 4, where a 100% duration 

indicates a permanent or long term effect from the visual impact should be used. This 

operation can be performed by converting the visual discernibility range polygon (created 

with the buffer tool in section 3.2.2) to a raster coverage using the Feature to Raster 

(Conversion) tool (ESRI, 2017) and using the field calculator accordingly to assign the 

ratings. 

Should any mitigatory measures be identified at the time of the VIA which will reduce the 

duration of the visual impact, a raster dataset needs to be created accordingly to show 

the new values of the affected cells.  

 

3.2.7. Determine Probability Rating of the Visual Impact 

As discussed in the literature study, Rodrigues et al. (2010) explains why the significance 

of a visual impact is increased in areas where it is more likely to be observed. In order to 

identify these areas within the identified affected area comprehensive knowledge, as well 

as site visits, of the area is needed. As much data and information as possible is needed 

in order to consider areas where an observer might be more likely or less likely to be. 

After reviewing all the input information, it is necessary to create a raster dataset which 

indicates the probability (in a percentage rating) of the impact being observed from each 

raster cell.  

Should any mitigatory measures be identified at the time of the VIA which will reduce the 

probability of the visual impact, a raster dataset needs to be created accordingly to show 

the new values of the affected cells.  

 

3.2.8. Determine Mitigation Measures and Scientific Uncertainty 

Should any mitigatory measures or scientific uncertainties be identified at the time of the 

VIA which will influence the rating of any of the main elements of the visual impact, a 
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Figure 17: Significance Rating Map - with mitigation 





https://desktop.arcgis.com/en/arcmap/latest/get-started/main/get-started-with-arcmap.htm
https://desktop.arcgis.com/en/arcmap/latest/get-started/main/get-started-with-arcmap.htm
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+REPORT+A7-2013-0277+0+DOC+XML+V0//EN#top
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+REPORT+A7-2013-0277+0+DOC+XML+V0//EN#top
http://oceanswebsite.com/index.html































