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Table 2. Validation of influential criteria (Delphi)

Status-coxsg Binomial Test- glala>go yg05] Criteria-l» Lxo Row-wys,
Suitable- cwslo 0.000 Slope-cis 1
Suitable-cule 0.000 Erosion- sl 2
Suitable-slis 0.000 Geology- culiires) 3
Suitable- cusls 0.000 Distance from river-4ils-ss, ;l alold 4
Suitable-wslis 0.000 Distance from spring-aeiz 3l alold 5
Suitable-uulis 0.000 Distance from fault- .5 ;| alols 6
Suitable-wuls 0.000 Percentage of tree cover- s o yidg sy 7
Suitable-cwslie 0.005 Slope direction-c.s > 8
Suitable-cwslie 0.008 Distance from road-ssl> ;| alols 9
Suitable-ulis 0.007 Elevation-¢lis| 10
Unsuitable-uleol 0.077 Distance from settlement-cob] ;| alolé 11

1. Fuzzy Overlay
2. Fuzzy Operation Gamma
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Figure 3. Fuzzy membership map of influential criteria

A: Slope, B: Erosion, C: Geology, D: Distance from river, E: Distance from spring, F: Distance from fault, G: Tree cover, H:
Slope direction, I: Distance from road, J: Elevation

oal> jgue Sl Slad Coluw do o -V Ju
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Abstract

Introduction: The increasing demand for participation in forest-based tourism activities has made it necessary
to understand the factors affecting the choice of these destinations. The road network and its appropriate design
are of fundamental importance for tourism and ecotourism, because only in this way safe, convenient, and
efficient access to natural and cultural attractions can be provided. This research was conducted with the aim of
designing a forest road network with an ecotourism approach in the Kheyrud Forest, Noshahr.

Materials and Methods: In this study, according to the design criteria of a tourism-based road designing, first, the
important 11 criteria including slope, erosion, geology, distance from the river, distance from the spring, distance
from the fault, percentage of tree cover, slope direction, distance from the road, height and distance from the
settlement were selected using the Delphi method. Then, using the Analytical Network Process (ANP), weight was
assigned to each of the selected criteria. Finally, using the fuzzy overlap operation in ARC GIS software, a map of
the areas susceptible to creating forest roads with a view to nature tourism was calculated and drawn.

Results: According to the results obtained, the three criteria of slope, erosion and geology have the highest
weight in the designing of forest roads with an ecotourism perspective. The slope of the land plays a decisive
role in the selection of forest road routes, because it affects construction costs, ecological sustainability and
infrastructure safety. The results of the fuzzy layer overlap showed that 26.5% of the area has high pass ability
and 14% has very high potential for the construction of ecotourism roads, while 12.2% of the area was
considered unsuitable for road construction due to a slope above 60% and environmental sensitivity.

Conclusion: Based on the sensitivity maps, the results showed that the slope, erosion, and geology criteria had the
greatest impact on determining the optimal route for nature tourism, and the distance from the settlement criterion
was not very important and was eliminated. The results also showed that the capabilities of GIS and multi-criteria
decision-making methods can be a suitable solution for determining areas with suitable pass ability.

Keywords: Forest roads, Ecotourism, Kheyrud forest, Fuzzy membership.
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