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Abstract
The main objective of the present study is to conduct an applied

investigation on the use of machine learning algorithms as a sub-
field of artificial intelligence and to compare their performance in
rural tourism, with an emphasis on eco-camp tourism sites. Shamshir
designated tourism region was selected as the case study. To achieve
the main goal of the research, ten criteria were used: altitude, slope,

slope direction, distance from the fault, angle of solar radiation,
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distance from the waste landfill, land use, distance from the river,
distance from the road, and distance from the village and related
facilities. The required data were extracted from various sources,
including satellite images, OSM platforms, and digital elevation
models, and initial processing was performed in ArcGIS Pro. Two
algorithms, RF and GTB, and GIS software were used to analyze the
data. The overall results of the research indicate the significant
accuracy of machine Ilearning algorithms in rural tourism
development, especially in identifying spaces suitable for the
construction of eco-tourism camps. The results also showed that,
compared with the RF algorithm, the GTB algorithm classified a
larger proportion of the study area as highly suitable for the
construction of a tourism eco-camp (GTB = 36.85%, RF = 22.8%).
The accuracy assessment indicated that the RF algorithm had higher
predictive power than the GTB algorithm.

Keywords: Rural tourism, artificial intelligence, machine learning

algorithms, eco-camp

1. Introduction

One of the key tools of artificial intelligence in the development of
the tourism industry is machine learning, which is used across
various fields. Machine learning algorithms, by analyzing large
amounts of data, can play a key role in planning tourism destinations
across all fields, including the construction and development of
accommodations. Therefore, given the importance of tourism
development in rural settlements, the sustainable nature of eco-camp
construction for the viability of tourism destinations, and the
multifaceted applications of artificial intelligence, including

machine learning algorithms, in the development of tourism
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destinations, zoning tourism destinations according to their capacity
for eco-camp construction through artificial intelligence can play a
significant role in the sustainable development of tourism and the
sustainability of the local community.

Paveh County, centered on Paveh City, is one of the main tourism
destinations in western Iran, located within the Cultural Landscape
of Hawraman, which was registered as a UNESCO World Heritage
Site in 2021, and home to seven designated tourism regions in
Kermanshah Province. Meanwhile, the Shamshir designated tourism
region, located in the eastern part of Paveh City, along with its
surrounding environment, consistently attracts a considerable
number of tourists throughout all seasons of the year due to its
natural and cultural attractions as well as its strategic spatial location
(located near the main transportation corridor of the Hawraman
Cultural Landscape), which connects the region to the cities of
Paveh, Nosud, Nodsheh, and also Iraq, The main questions of the
present study are: Using machine learning algorithms as a subset of
artificial intelligence, how can the eastern part of Paveh City be
zoned in terms of its capacity for the construction of a tourism eco-
camp? Which of the algorithms used for zoning the eastern region
surrounding the city of Paveh provides more accurate results for

assessing the suitability for tourism eco-camp construction?

2. Methodology

The present study aims to apply artificial intelligence to rural
tourism, with an emphasis on eco-camps, and was conducted as a
case study in the designated tourism region surrounding Paveh city,
located in Kermanshah province. To achieve the study’s main goal,

a combined approach using Geographic Information System (GIS)
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and machine learning algorithms was employed. In general, the

research process includes various stages in a hierarchical manner:

1- Review of sources related to the topic

2- Identifying factors affecting the location of tourism eco-camps
3- Data collection and processing

4- Zoning the study area in terms of the capacity for establishing
tourism eco-camps using machine learning algorithms

5- Assessing the accuracy of models

6- Identifying areas susceptible to establishing tourism eco-camps

3. Results and Findings

The results showed that, compared with the RF algorithm. the GTB
algorithm placed a larger proportion of the study area as very highly
suitable for the construction of a tourism eco-camp (GTB = 36.85%,
RF = 22.8). The results of examining the accuracy assessment of the
two algorithms, based on the criteria of mean square error, root mean
square error, and coefficient of determination, indicated that the
corresponding values for the RF and GTB algorithms were 0.001,
0.93, 0.03, and 0.05, 0.78, and 0.22, respectively. Overall, these
findings suggest that the RF algorithm has a higher predictive power
than the GTB algorithm.

4. Conclusion

The prosperity and growth of the tourism industry in potential areas
depend on the adoption of new tools and technologies; such
technologies should also align with the sustainable development of
tourism destinations and the realization of sustainable benefits for
the host community. Given the increasing use of artificial

intelligence across various fields, its application in tourism
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development, especially in rural potential areas, seems essential, and
it can be considered a new strategy for tourism development and
even rural development. Despite the numerous benefits that tourism
can bring to local communities, tourism development in rural areas
also faces significant challenges. One of the most important of these
is the lack of accommodation services and infrastructure. On the one
hand, rural settlements often experience a physical shortage of such
facilities, and on the other hand, where accommodation exists, its
location fails to meet the necessary standards and having often been
developed on the basis of personal judgment and possibly
organizational preferences. Overall, these conditions create
substantial obstacles to tourism development across various
destinations. Given the nature of eco-tourism camps, which
guarantee the sustainable development of tourism destinations’
environments and the provision of necessary benefits to the local
community, its development in susceptible areas can play a
significant role in addressing the aforementioned challenges.
Therefore, considering the importance and effectiveness of artificial
intelligence in tourism development in general, and the effective
application of machine learning algorithms (as a key sub-section of
artificial intelligence) in locating tourism eco-camps in particular,
the integration of these dimensions can play a significant role in the
sustainable development of tourism destinations and in generating
greater benefits for the host community. However, as mentioned in
the reference review section, there is a significant research gap in the
field of artificial intelligence in rural tourism, particularly in the use
of machine learning algorithms to identify tourism-prone spaces. On
the one hand, the use of machine learning algorithms in studies

related to tourism and other urban and rural spaces remain limited.
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On the other hand, artificial intelligence and machine learning
algorithms in particular, has demonstrated multifaceted applications
and high efficiency across a wide range of disciplines, especially in
the geographical sciences. Accordingly, the findings of the present
study can serve as a baseline for future research on the application

of artificial intelligence in rural tourism development.
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