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Abstract

The growing and diverse trend of human social needs has led to a change in people's attitudes about the
environment and natural resources. As a result, the importance of ecological and environmental functions of
forest resources is increasing. This change of attitude has led to the development of the philosophy of
sustainable and multi-purpose management of forests. The aim of the present study is the spatial zoning of
the environmental capability of Kheyrud forest ecotourism based on special environmental model with a
sustainable management approach. The ecological, socio-economic and environmental capability models
presented for Hyrcanian forests were used as the basis of the present study. After preparing the required
layers, the evaluation of the environmental capability was done based on three scenarios of high, medium,
and low severity, and a spatial zoning was done. In this research, the smallest planning unit was selected
based on the hydrological response units (HRU). The results of the implementation of the special model of
the environmental capability of ecotourism, which is the integration of ecological and socio-economic
models, showed that the integration of layers in scenarios with high, medium and low severity, for
determinitig of suitable areas for ecotourism in the study area is appropriate.

Keywords: Assessment, Scenario, Environmental capability, Ecotourism, Zoning

* Corresponding author: Email: jfeghhi@ut.ac.ir


http://www.iraneiap.ir/
https://doi.org/10.22034/eiap.2024.191711

Journal of Environmental Research (Vol. 14, No. 28, Autumn & Winter 2024) 218

Introduction

The trend of growing and diverse social needs of human beings, resulting from factors such as rapid
population growth, urbanization, and industrialization, has led to a change in people's attitudes towards the
environment and natural resources (Turker et al., 2014). Forest ecosystems are a turning point and center of
the sustainable development process. According to the definition, sustainable forest management is an
evolving and dynamic concept aimed at preserving and improving the economic, social, and environmental
values of all types of forests to benefit present and future generations of human communities, and criteria
and indicators are among its most important implementation tools (Kumar et al., 2021). Changes in the
economic, political, cultural, technological, and environmental aspects of the world call for a reassessment of
development policies within the framework of the new concept of sustainable development and sustainable
forest management. This requires a multidimensional approach such as ecotourism to obtain various
ecological, economic, and social benefits. According to the definition of the United Nations World Tourism
Organization, tourism refers to an activity in which an individual travels outside his/her place of residence
for a specific period and spends the income earned from his/her place of residence at the visited location
(UNWTO, 2015). Ecotourism is a type of tourism activity (Olearnik & Barwicka, 2018). Sustainable forest
management is defined as a strategy for poverty reduction and forest protection that includes a series of
activities and rational use of resources. Tourism is one of these services. In many cases, ecotourism is a
suitable option for the sustainable use of forest resources and poverty reduction in communities (Rodriguez-
Pineros & Mayett-Moreno, 2015). Ecological capability assessment is a factor in balancing ecotourism
implementation and protection aspects of sustainable management of resources, including forests (Kahan,
1998). Identifying appropriate land use for its optimal use and preventing destruction due to population
growth can be an effective step in sustainable development strategies (Prato, 2007). Given the current state
of Iran’s natural resources, it is necessary to plan any activity, including ecotourism, concerning the potential
and capabilities of the land and sustainable development principles. Given the above, this article aims to
evaluate the environmental capability of Kheyrud forest for ecotourism with a sustainable management
approach.

Methods

In the present study, Kheyrud forest at the University of Tehran, with an area of about 8,000 hectares located
7 kilometers east of Nowshahr city between 27 ° 36 to '40 ° 36 North latitude and '32 ° 51 to '43 ° 51 East
longitude, was selected as the study area. The methodology is based on the study by Sheikh Hossein Ferd
and colleagues (2022). In this study, first, based on questionnaires and expert opinions criteria and sub-
criteria of ecological, and socio-economic ecotourism in Hyrcanian forests were identified. Then, using the
entropy method, the criteria and sub-criteria were weighted and ultimately prioritized using the TOPSIS
method. In this study, Hydrological Response Units (HRUS) in the Soil and Water Assessment Tool (SWAT)
model were used. SWAT is a semi-distributed physical model developed for predicting the effects of land
use, climate change, and management in large and complex watersheds for the agricultural research sector in
the United States. The smallest planning unit in this model is HRUs, which are derived from the integration
of slope, land use, and soil maps (Gholami and Nasiri, 2015). Three scenarios of strict, moderate, and lenient
were considered, and a special model of environmental capability for ecotourism was developed based on
these scenarios. To make special models of environmental capability, ecological capability models and
socio-economic capability models were integrated. For example, to construct a special model of
environmental capability for ecotourism, ecological capability models and socio-economic capability models
were integrated.

Results and Discussion

The results obtained from the integration of sub-criteria based on Makhdoum’s environmental model for
centralized and extensive ecotourism investigated in three scenarios for HRUs. It showed that the entire
study area is suitable for extensive ecotourism. The special model of environmental capability for extensive
ecotourism based on the strict scenario led to the construction of a spatial zoning map in the form of equation
1).

Equation (1):
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Ete2 = S0(1,2,3,4,5,6,7) + Vi(1,2,3) + Vsp(1,2,3,4,5) + Cp(1,2,3,4,5) + Ba(1,2,3,4,5) + Fa(1,2,3,4,5) +
Ri(1,2,3,45) + Sp(1,2,3,45) + Pa(1,2,345) + Rma(1,2,3,45) + Rsf(12345) + Lw(l,2,345) +
Au(1,2,3,4,5) + He (1,2,3,4,5) + Se(1,2,3,4,5) + Ra(1,2,3,4,5) + Ps(1,2,3,4,5) + An(1,2,3,4,5)

The implementation of the special model of environmental capability for centralized ecotourism in three
scenarios resulted in the construction of the zoning map in Kheyrud forest. (Figures 1,2, 3).

The special model of environmental capability for centralized ecotourism based on the strict scenario is
shown in equation (2).

Equation (2):

Eti2 = So(1,2,3) + Pte(1,2,3,4,5,6,7) + Pf(1,2,3,4,5) + Pd(1,2,3,4) + E1(1,2,3,4) + Cp(1,2,3,4) + Vi(1,2,3) +
Ft(1,2,3,4) + Ba(1,2,3,4,5) + Fa(1,2,3) + Ri(1,2,3,4,5) + Sp(1,2,3,4,5) + Cr(1,2,3,4,5) + Rma(1,2,3,4,5) +
Rsf(1,2,3,4,5) + Lw(1,2,3,4,5) + R(1,2,3,4,5) + Hc (1,2,3,4,5) + Gs(1,2,3,4,5) + T(1,2,3,4,5) + Grs(1,2,3,4,5)
+Ra(1,2,3,4,5) + C(1,2,3,4,5) + Rahpn(1,2,3,4,5) + Ps(1,2,3,4,5)

In the above equations, the abbreviations represent the following:

So: slope (percentage), Pte: Soil texture, Pf: Soil fertility, Pd: Soil depth, El: rock sensitivity to erosion, Cp:
crown cover percentage, Vi: forest virginity, Ft: forest type, Ba: animal species diversity, Fa: fault, Ri:
distance from the river, Sp: spring, Cr: accommaodation centers, Rma: main forest road, Rsf: secondary forest
road, Lw: dirt path, R: restaurant, Hc: medical centers, Gs: gas station, T: toilet, Grs: grocery store, Ra: rural
areas, Pa: pasture, C: cowshed, Pahpn: historical religious and national sites, Ps: scenic spots.

Based on the integration of sub-criteria maps, no suitable area for environmental capability of the first-order
concentrated ecotourism was found in Kheyrud forest. Using the integration of the sub-criteria map
according to equation 2, the zoning map of the environmental capability of the second-order concentrated
ecotourism was obtained in Kheyrud forest (Figure 1). Analysis of the parcel characteristics of this area
indicates that 822 parcels with an area of 336/2102743 square meters (2,7433/210 hectares) are suitable for
this area. Based on the medium-stringency scenario, a special model for ecotourism potential was formed
using equation (3).
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Figure 1. Zoning map of the environmental capability of the second floor of the

concentrated ecotourism of the high-severity scenario
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E quation (3):
Etil= So(1,2,3) + Pf(1,2,3) + Vi(1,2,3) + Fa(1,2) + Ri(1,2,3,4,5) + Cr(1,2,3) + Rma(1,2,3) + Ra(1,2,3)

Using the integration of the sub-criteria map according to equation 3, the zoning map of the environmental
capability of the first-order concentrated ecotourism was obtained in Kheyrud forest (Figure 2). Analysis of
the parcel characteristics of this area indicates that 1013 parcels with an area of 8/2681895 square meters
(18,958/268 hectares) are suitable for this area.

Using the integration of the sub-criteria maps according to equation 4, the zoning map of the environmental
capability of the second-order concentrated ecotourism was obtained in Kheyrud forest (Figure 3)Analysis
of the parcel characteristics of this area indicates that 823 parcels with an area of 3/2102743 square meters
(2,7433/210 hectares) are suitable for this area.
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Figure 2. The zoning map of the environmental capability of the concentrated ecotourism
of the first floor of the medium severity scenario

In the present study, a special model of the environmental capability of Kheyrud forest ecotourism using the
integration of ecological and socio-economic models based on the developed models by Sheikh Hossein Fard
and colleagues (2021) was used in three scenarios of strict, moderate, and lenient. The use of Makhdoum’s
ecological models to assess various land uses including ecotourism has been common in Iran. Based on
ecological criteria and sub-criteria such as water resources, vegetation, climate, soil, etc., and their placement
in Makhdoum’s mathematical model, suitable areas for extensive and concentrated tourism are differentiated
(Makhdoum, 2011). In ecotourism potential analysis, socio-economic factors such as safety, commercial
centers, accessibility, etc., are also important. Therefore, integrating ecological factors with socio-economic
factors in ecotourism planning and analysis has significant importance (Makhdoum et al., 2002). Ecotourism
has a reciprocal relationship with the environment, and in ecotourism planning and analysis, ecological,
social, and economic factors should be considered (Altinay & Hussain, 2005). Ecotourism development
requires establishing a positive relationship between ecological, social, and economic factors, which benefits
the entire community and local people (Bookbinder et al., 1998). Based on the results obtained from the
present research, factors such as distance from the river, access to the main and secondary forest roads,
degree of slope, virginity, and security of rural areas are important for evaluating the environmental
capability of ecotourism in Kheyrud forest. Access to water resources or the distance from the river has
always been one of the factors influencing the evaluation of tourism potential in various studies (Mikaili and
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Deziani, 2013; Heshmati et al., 2022). Based on the study by Nasrollahi and Musa Biki Deh-Abadi (2014)
from the tourists’ point of view, factors such as access to facilities, maintenance of main roads, air pollution,
peace accommodation (security), and access to historical monuments should be considered in ecotourism
planning. The results of the present research are consistent with these studies in terms of the use of criteria
and sub-criteria in evaluating the environmental capability of Kheyrud forest ecotourism.
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Figure 3: The zoning map of the environmental capability of the concentrated ecotourism
of the second floor of the medium severity scenario

Conclusion

The results of the implementation of the environmental capability of ecotourism, which is based on the
integration of ecological and socio-economic models, showed that the combination of layers in high,
medium, and low severity scenarios can define suitable areas for ecotourism in a favorable way. The present
research can provide a conceptual framework for understanding park tourism and its management, as well as
a practical guide for planners and managers.
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