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EXTENDED ABSTRACT

Introduction: Landscape in protected areas is an advantage of tourism in nature, and as a result,
aesthetic assessment and landscape quality assessment are necessary in these areas. This is
especially important in the mentioned areas where tourism is primarily eco-tourism and based on
visits. Therefore, this study was done with the aim of modeling landscape visual aesthetic quality
assessment with the purpose of tourism in protected areas using artificial neural network to predict
the aesthetic value of the landscape and prioritize the influential variables of the model.

Material and Methods: The current research was carried out in the Central Alborz protected area under
the management of Alborz Province. In this study, in order to assess the landscape visual aesthetic quality
of protected areas with the aim of tourism, a combination of comprehensive assessment perspective and
the artificial neural network modeling method was used; a comprehensive assessment perspective includes
the user perspective by completing the questionnaire and using 19 objective variables including 15
landscape objective criteria (diversity of natural and human covers, vegetation form diversity, trees
composition form, water body form, color diversity, water landscape, rock landscape, roads and trails
landscape, tree and shrub vegetation landscape, grassy and bushy vegetation landscape, bare and uncovered
surfaces landscape, buildings and structures landscape, sky landscape, hard surface ratio, and soft surface
ratio) and 4 criteria related to viewpoints characteristics. For this purpose, first, homogeneous landscape
assessment units were characterized using six spatial indicators (elevation, slope (%), vegetation landscape,
village visibility, and permanent and seasonal river visibilities). Then, 100 photos of the scenery of the area
were taken and modeling was done using the multilayer perceptron network method. In the next step, the
sensitivity analysis of the model for assessing the aesthetic quality of the landscape was done in order to
prioritize and determine the most effective visual aesthetic criteria in the assessment of the visual aesthetic
quality of the landscapes in the region. Finally, the decision support system for assessing the landscape
visual aesthetic quality in protected areas for the purpose of tourism was designed.

Results and Discussion: The model with the structure of 19-6-1 (19 input variables, 6 neurons in
the hidden layer, and one output variable) with Log-Sigmoid transfer functions in the hidden layer
and linear in the output layer and Levenberg—Marquardt optimization algorithm, with explanatory
coefficients in the three data sets, namely training, validation and test equal to 0.7, 0.75 and 0.70
were introduced as the optimal structure of the model for assessing the landscapes visual aesthetic
quality of protected areas with the purpose of tourism. According to the sensitivity analysis results,
the parameters of the water landscape, the composition of trees, and the vegetation coverage with
the sensitivity coefficients of 0.223, 0.147, and 0.104, respectively, showed the most significant
impact on the landscapes’s visual aesthetic quality in protected areas.

Conclusion: The sensitivity analysis and identification of the most significant variables and
criteria on the visual aesthetic quality of the landscapes of protected areas with the purpose of
tourism showed that in order to achieve a high landscape visual aesthetic value and determine the
intensive and extensive recreational zones in the protected areas, the water landscape should take
the first priority of planning. The model presented in this research is a decision support system for
assessing the landscape’s visual aesthetic quality in protected areas for tourism and provides the
possibility of predicting the visual aesthetic quality of landscapes in protected areas with similar
ecological conditions and ecosystems. Also, the model presented in this study can be used in
preparing the management plan and zoning of protected areas, especially in recreational zones.

Keywords: Artificial neural network, Landscape, Landscape Assessment, Homogeneous
landscape unit, Southern Alborz protected area
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Fig. 3- Samples of assessed landscapes in the Central Alborz protected area under the management of Alborz Province

=Moo

¥ Under high school diploma & diploma /4Ly 9 olos 43

" Associate degree & Bachelor's degree/ ..U ,l5 g Jilo,l5

5 Master's degree /o | qwbii )5 ®Male /G] “ Female /il
B Phd/ g ,35s
OMazd ol (Slglyd woyd @ jgi Hloges -0 S5 9 Olgl &8 5L (limo (Slgly8 woyd @398 sloged —F UL
doliliow 1 F oS oSS oL BT
Fig. 5- Chart of the percentage distribution of Fig. 4- Chart of the frequency distribution of
the questionnaire respondents’ educational level women’s and men’s participation

\Fev )LQ;' ) a)Lm.f; Y 0,99 ‘tslaﬁ;“ f,l.c aollad
YWY



OH)len g 081 o lae

80-90

70-80

60-70

50-60

40-50

(Jlw) o 031
Age range (vears)

()
=
-
=

4

0 50

100 150 200

e 03l Sl 51 Sy 2 gl
The frequency of each class of the age range

dolidiow yy (B OGS JooSS (S 503l (Silsl )8 395 sl 909 —F Sl

Fig. 6- Chart of the distribution of the questionnaire respondents’ age ranges

(ol i Gillas ol ¥ Jgaz sallae a5 ael Cowsy
—£) LSl b Jow slls i oo sols b0l aSiis
So g e Y )3 09y D (53959 yite 1) 1
S A 85 pliee ¥ Jgux 50 09 (29 e
o Gl bl 6 pa (SAlyj CodsS b)) 1

FEO PR o.b){‘ 60,8 Gaa b cbla>

S Jold ¥ 5l (it slacaS 5 ol iyl )
Oyge 4 &5 oy T U F sl g gl Y 0 b
w8 ale 51 055 UsS (55l Jlad wlgs b ol o ¢ Bolas
Ol GrasY ;0 ol f a4 aSgaSiw Al 5 adgeSons
Syge aeh iledae ln (zor Y 3 b
5V ol sleasiss oail 1 28,5 18 ool

Al e b ae 4SS ape Jow (il e

Ao (5 pay (UL § S b5 Joe 50 (Eghan (cmas 4l e LSl gl -V Jgu

Table 2. Results of the optimal structure of the artificial neural network in a model of landscape visual aesthetic quality assessment
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Table 3. Results of optimal artificial neural network model structure to assessment landscape visual aesthetic quality
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