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Highlights 
 
 Due to the capability of decreasing data’s dimensions and flexibility of PCA 
(Principle Component Analysis) method, this method would have had a widespread 
usage in environmental sciences. 

 The results showed that from 15 subjective criteria which were used in this study 
5 criteria including: complexity, diversity of colors, front view landscapes of the 
visitors, cleanness of the environment and texture and from 8 objective criteria, 3 
criteria including diversity of vegetation density, waterfall viewshed and diverse 
point viewshed had the most importance in landscape visual quality assessment.point 
viewshed had the most importance in landscape visual quality assessment. 
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Other Information (including tables and figures) 

After running the PCA method in SPSS, KMO and Bartlett’s table should be checked at 
first. If KMO index was more than one then the volume of data would be acceptable and “if 
the probability of Bartlett index was lower than 0.05 (chi-square is significant), correlation 
matrix would be appropriate for factor analysis, thus multi linear  pre assumption is respected 
and use of this statistical method doesn’t hinder. Tables 1 and 2 show these indexes. 

 
Table 1. KMO and Bartlett indexes for Objective Components.  

0.718  index KMO  
0.0000  index Bartlett  

 

Table 2. KMO and Bartlett indexes for Subjective Components. 

0.671 index KMO 
0.000 index Bartlett 

 

Importance 

Environmental planners have encountered with different criteria in relation to the aesthetic 
value of the landscape in their decision making and prediction. Each of these agents is affected 
by several variables. So selecting the variables for a correct evaluation of the landscape visual 
quality and aesthetic value is not only a necessity but also a complex process requiring much 
time and cost. Multivariate approaches examine the impact of the several variables at the same 
time. So using the principle component analysis which has the capability of data dimension 
reduction, to determine the most important and the most effective variable is an essential in 
order to access an accurate assessment which takes less time and cost.  

Introduction (Hypothesis and aims) 

Conservation and management of landscapes and beautiful sceneries is one of the 
necessities of establishing and maintaining the protected areas. So analyzing of landscape 
visual quality has an important place in landscape planning and designing. In this way, 
reviewing of effective criteria and discovering the simple patterns which affect the landscapes 
is the most important step of modeling and problem solving. Principal components analysis is 
a way of identifying patterns in data and expressing the data in such a way as to highlight 
their similarities and differences. 



Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources 
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.   
 

 

 

Other Information (including tables and figures) 

The other important table is rotated component matrix, this table by categorizing the 
component made it possible for us to extract the criteria which has the highest value in 
each column as the representative of group because this criteria would cover the other 
criteria which are in its group to a large extent. In this table, the criteria which allocate the 
maximum number of values in each column are considered as the main criteria. Table 3 
and 4 shows the main subjective and objective criteria.  

 

Table 3: Rotated Component Matrix of subjective criteria 

Criteria Component 

1 2 3 4 5 

Complexity .794 .248 .225 .007 -.223 

Dynamism .694 -.132 -.026 .248 .303 

Sequence .690 -.040 .012 .152 .153 

Colour .016 .782 -.200 -.110 .135 

Bottom view landscape -.335 .766 .184 .297 -.049 

Landscapes with moderate visibility .340 .697 .287 .064 -.092 

Overhead view landscape -.059 -.024 .832 .018 -.106 

Open view landscapes .393 .086 .699 -.168 -.041 

Cleanliness of environment .054 .072 -.119 .877 -.158 

Singularity .330 .024 .107 .802 .147 

Front view landscape -.103 .205 .223 .154 -.691 

Texture variety .098 .452 .037 .031 .648 

Density .021 .159 .562 .276 .567 
 

Table 4. Rotated Component Matrix of objective criteria. 

Component  Criteria 
1 2 3 

 Diversity of vegetation density .797 .360 .002 

 Ecoton of tree type .723 .262 .251 

 River viewshed .691 -.502 .043 

 Tree types .676 .419 -.107 

 Vegetation density .523 .375 -.304 

 Peak viewshed -.249 .809 .261 

 Waterfall viewshed .560 -.608 -.226 

 Diversepoint viewshed .245 -.272 .862 
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Other Information (including tables and figures) 

As the Scree plot graphs show, there are 5 components from subjective criteria and 3 
components from objective criteria which have the eigen value more than one, So were 
separated as the principal components (Figures 1 & 2).  

 

 

Conclusion 

In this research, we tried to extract more important subjective and objective criteria which are 
effective on landscape visual quality assessment using PCA method. The results of this research 
showed that from the fifteen subjective components which were effective on landscape visual 
quality of study area, 5 components including color diversity, texture, complexity, front view 
landscape of visitors and cleanness of the environment were chosen as more important subjective 
criteria and from the eight objective components, 3 components including the diversity of 
vegetation density, waterfalls viewshed and visibility of high diversity points were chosen as 
more important objective criteria. 

 


