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Abstract

Purpose- During the 21st century, ecotourism has become a mainstream alternative for tourists. It is a critical approach
to integrating economic growth with the protection of the environment, ensuring sustainable tourism while at the same
time transforming modalities of tourism. The aim of the research is to evaluate the impacts of ecotourism in the southern
slopes of the Alborz region by utilizing the DPSIR approach.

Design/methodology/approach- The research location is the old settlements from Kan to Darabad that enjoy a large
tourism potential with various attractions (natural, human, infrastructural, and physical). The sites enjoy a combination
of tourism activities (ecotourism, cultural, sportive, food, and religious). The research is applied research in objective
and descriptive-analytical in method. The data has been collected through library research (statistical and documentary)
and field research (survey and interviews).

Findings- The research population in this study included 30 experts, including experts in field of tourism, professors
from universities, officials from the Cultural Heritage, Handicrafts, and Tourism Organization of Tehran, and officials
from various related organizations, selected with the Delphi method. The research tried to evaluate the effects of
ecotourism in the southern slopes of Alborz by utilizing the DPSIR approach, which showed that environmental effects
at the five-element level -Driving Force, Pressure, State, Impact, and Response- make it possible to undertake a cause-
and-effect analysis of environmental pressures from ecotourism. The results of the research identified 10 driving forces,
7 pressure elements, 9 state indicators, and 9 effects. The main response favored policy-making, strategic planning,
and management in utilizing natural and human opportunities, capabilities, and resources of the southern slopes of
Alborz. The goal is to achieve sustainable development of tourism and the region through nature-based integrated
sustainable tourism by converting current challenges and weaknesses into strengths and windows of opportunities.
Research limitations/implications- The vast geographical region that is encompassed by the research from Kan to
Darabad was prone to numerous limitations, including the non-availability of official data pertaining to the volume of
tourists and tourism-based attributes of the research region, non-response of certain tourists to certain questions that
were asked during the survey, and time limitations for the completion of the questionnaire.

Originality/value- The research employed the use of past research to promote theoretical research discussion and to
seek alternative research indicators through the use of scoring with the DPSIR methodology.
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1.Introduction

Today, tourism, as an inseparable part of the human
experience, has always played a significant role in
the discovery of new places and cultures. This
activity has become the most important source of
income, employment, and the development of
infrastructure and facilities in many countries.
However, its uncontrolled and excessive growth,
and the increase in the number of tourists without
proper planning, have become a threat to the
environment. Among the types of tourism that affect
the economic income of countries, ecotourism is of
great importance, as it emphasizes the preservation
of natural values and local communities. This new
form of tourism, which supports and protects the
environment, is dependent on nature and its
resources (Trisic et.al, 2023).

Global reports indicate that with new and
technological developments, tourism has also
undergone changes. The strong inclination towards
nature-based and ecocentric tourism is one such
change. 74% of travelers prefer to use
environmentally friendly accommodations
(Benameur et.al, 2024, p.823). Despite the
importance of ecotourism, an analysis of the global
environmental situation in recent decades shows the
destructive effects of humans on the environment,
leading to severe issues such as deforestation,
increased wastewater, reduced water quality, drastic
climate change, and many other effects. Therefore,
an ecosystemic approach and paying attention to
human actions within the ecosystem structure are
crucial for better biosphere management.

The DPSIR framework (Driving Force, Pressure,
State, Impact, Response), developed by the
European Environment Agency (EEA), is a suitable
analytical tool for identifying causal relationships
between humans and the environment. It has been
used in this study to assess ecotourism in the studied
area.

Many regions in Iran have high and suitable
potentials for tourism, especially ecotourism. Each,
according to its natural features and due to the
country's climatic and geographical diversity, has
played a role in attracting domestic and foreign
tourists since ancient times. The villages located in
the southern foothills of the Central Alborz, which
have now become part of the urban fabric, are one
of the country's important tourist-attracting regions,
with their environmental capacities and specific
activity characteristics. This area includes pristine

areas, natural landscapes, rivers, valleys, peaks, and
diverse plant and animal species, and is known as
the air corridor of Tehran, playing a crucial role in
purifying the capital's polluted air. Alongside the
environmental capacities of the Tehran foothills,
there are challenges and problems such as
environmental, economic, socio-cultural,
managerial-institutional, and infrastructural issues
facing the urban environment, which make an
investigation inevitable with the focus on achieving
sustainability and improving environmental quality.
The main challenge of this research is the lack of a
systematic framework for a comprehensive analysis
of ecotourism in the southern foothills of Alborz
(from Kan to Darabad); a framework that can
identify the driving forces and environmental
pressures, explain the existing state and impacts,
and finally, provide appropriate managerial
responses.

Therefore, based on the DPSIR framework, what
are the driving forces, pressures, existing state,
impacts, and managerial responses related to
ecotourism for achieving sustainability in the
southern foothills of Alborz (from Kan to Darabad)?
Based on the stated question, the objective of this
research is to identify the causal chains and perform
an environmental analysis of ecotourism to provide
solutions for reducing the harmful effects of nature-
based tourism on the environment of the southern
foothills of Alborz.

2. Research Theoretical Literature

2.1. Tourism

In terms of terminology, the word "tourism" is
derived from the word "tour," meaning a journey
from one point to another. In French, it means
traveling around, and in Persian, it is used to mean
traveling a lot (Mahallati, 2003).

According to the World Tourism Organization
(WTO) definition, tourism refers to the activities of
a person traveling to and staying in places outside
their usual environment for not more than one
consecutive year for leisure, business, and other
purposes (Reichman, 1995; Gunn & Var, 2002).
Many experts, researchers, and international
academic and research communities have accepted
and officially recognized the World Tourism
Organization's definition.

2.2. Ecotourism

Although many researchers and scholars have
expressed their views on this term, the first person
to use it was Hector Ceballos-Lascurain while he
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was working on a nature conservation project.
Others trace the word's use back to an earlier period
and to Hetzer (Alia, 2011). Hetzer believed that
ecotourism emerged in response to negative and
inappropriate development practices and the
disregard for environmental considerations, based
on the following criteria:

1. It protects the environment and has the least
negative impact on the natural environment
(Nazari, 2009: p. 2).

2. It promotes the culture of local communities and
has the least negative impact on culture,
maximizing responsibility towards the host
community and reducing threats to biotic
communities (Drumm & Moore, 2002;
Blamey, 2001).

3. It ensures increased economic benefits for the
host community.

4. It increases the satisfaction of tourists to attract
their participation (Niazmand, 2004).

5.1t educates and raises awareness about the
environment for both tourists and the host
community (McKinney, 2016).

6. It defines new markets and attractions (Fleischer
& Tchetchik, 2005).

7. It educates and promotes the culture of citizens
(TIES, 2002).

Therefore, ecotourism is a commitment to achieving
conservation goals, improving the welfare of local
communities, increasing participation, and creating
new businesses (Jin et al., 2020). It is a platform for
creating partnerships and a shared guide for tourists
who are seeking to experience and learn about
natural areas and diverse cultures (Drumm &
Moore, 2002). For this reason, ecotourism has the
potential to contribute to sustainable tourism
development, revitalize forgotten rural areas, and
reduce their poverty (Wondirad, 2020). Since
ecotourism is an environmentally friendly activity
that occurs in naturally rich areas and is a type of
sustainable tourism (Imani et.al, 2022: p. 74), it
provides better connections, job creation, and

development (Cheia, 2013).

2.3. Sustainability Theory and Socio-Ecological
Systems

DPSIR is variously determined by numerous inter-
/multi-disciplinary theories, yet it has much stronger
correspondence to the theory of sustainability and to
the theory of social-ecological systems (SES).
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Since the early 1990s, the field of tourism has
undergone a serious reappraisal through the prism
of sustainability principles, to the point of bringing
cultural, natural, and historic resources, as well as
indigenous communities' heritage, into sharper
focus. From all the different concepts that tried to
combine sustainable principles with those of
tourism, by far the most common and favorably
received has been that of ecotourism. In particular,
from 1994 to 1996, among the most complete of the
definitions of the field of ecotourism were
expressed by academics. Those definitions had
aimed at augmenting precision and clarity by
emphasizing the role of conservation, of education,
of ethics, of sustainability, and of the respective
effects and local benefits that accrue (Boroumand et
al., 2021).

Sustainable ecotourism has several linkages to
various United Nations-established Sustainable
Development Goals (SDGs) (Healy et al., 2023)
such as:

Goal 6: Clean Water and Sanitation

SDG 8: Decent work and economic growth

SDG 12: Responsible Consume and Production
SDG 13: Climate Action

Sustainable Development Goal 15: Land Ecosystem
Conservation and Biodiversity.

To comprehend environmental sustainability is to
discern the interaction of anthropogenic drivers,
pressures, and responses. The DPSIR is employed
as an analytic method for measuring these
processes. The social-ecological systems theory
also contends that society and the environment are
a combined, continuous whole in which
humankind's drivers impose pressures upon the
environmental framework. These pressures provoke
state changes in the environment to invoke
correspondingly proper managerial responses based
upon the resulting effects. Such a theoretical
methodology reveals the complex and dynamic
interactions of humankind within an open-ended
system of dependency by way of feedback. DPSIR
framework establishes the causal linkages that bind
human activities, the resulting direct ecological
impacts, and after-effects and effects. It is thus
considered to be an influential instrument for
sustainability analysis and for tracking natural
resource management (Binder et al., 2013: p. 26).
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DRIVER

-Pleasant climate, natural
tourism potential, and
investment in tourism

PERSSUERS

-Waste generation, excessive
increase in water consumption,
and the production of wastewater
and runoff

STATE

-Pressure on natural resources,
disruption of ecosystems,
damage to vegetation cover, and
increased traffic and congestion

IMPACT

-Environmental damage,
increased cost of living for local
residents, investment, and
growth of construction

guidelines

RESPONSES

-Policy-making and planning for
sustainability preservation,
spatial planning, and drafting

SOCIAL SYSTEM

-Policy development and
management

ECOLOGYCAL SYSTEM

-Policy development and
environmental spatial planning

Figure 1: Conceptual Model of the Research

2.4. Research Literature Review

In recent decades, the DPSIR model has been used
in various studies to assess sustainability.
Furthermore, numerous studies have been
conducted on ecotourism. While each of these two
concepts individually has an extensive history, there

have been limited studies on the impact of
ecotourism using the DPSIR assessment model.
Table No. ... provides a limited overview of the
research conducted in the two fields of study
(ecotourism, the DPSIR framework, and the
connection between the two).

Table 1. Research Background

Ecotourism (In the field of ecotourism)

Row | Article Title (In the field of ecotourism) Author Research Outcome
Method
A Study of the Role of Dubai's Ras Al Most visitors prefer watching
Khor Wetland in Guiding Urban Tourists Deci and Ryan Questioning flamingos over strolling through

Towards Environmentally-Friendly (2012)

tourists markets and hotels (highlighting
the importance of ecotourism)

A Study on the Role of Ecotourism in the
Sustainable Development of Malaysia's
2 East Coast Economic Region (ECER) by
Assessing the Region's Ecotourism
Potential (In the field of ecotourism)

Bhuiyan (2011)

The study examined the strengths
and weaknesses of this region in
terms of sustainable development
and the ecotourism industry, and
proposed appropriate strategies to

Strategic study
method
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Row | Article Title (In the field of ecotourism) Author Research Outcome
Method
reduce weaknesses and further
enhance strengths.
Ecotourism Site Selection in Thailand's . . T.hey exgmlped SIX 1-nd1cz.1tors and
. . Bunruamkaew and Site selection eight criteria and identified the
3 National Parks Using GIS and AHP (In the . .
. Murayam (2011) methods best location for ecotourism
field of ecotourism)
development.
. . . Analytic . .
4 A Study on Nature Tourism in India Kumari et al. Hierarchy Emphasis on the importance of
(Sikkim State) (In the field of ecotourism) (2010) Process (AHP) ecotourism
The environmental consequences
Application of the DPSIR Framework in DPSIR of population growth and the
5 the Integrated Environmental Assessment Salehi (2018) framework unplanned expansion of Tehran
of Climate Change in Tehran City have led to increased temperatures
and greater vulnerability.
The DPSIR framework can
The DPSIR framework and its DPSIR classify and simplify diverse
6 applicability in environmental decision- Khatibi (2015) information about the
. framework . .
making environmental system and provide
its outputs to policymakers.
The overall efficiency of tourism
in the Yellow Sea Basin has
shown a fluctuating upward trend
An empirical analysis of the over time, and the initial
environmental efficiency of tourism in environmental value of tourism,
7 environmentally prioritized areas based on Yang (2022) DPSIR -SBM | economic and technological
the DPSIR-SBM framework: A case study development capacity, ecological
of the Yellow River Basin, China pressure, and government
intervention have influenced the
convergence of the river basin and
its three sub-basins.
. . Supporting the local community is
8 Rapid development and its challenges Irani et al. (2022) KPSIR essential to address existing
(Ecology of Iran) framework
challenges.
There has been a decline in
Environmental impact assessment of DPSIR cult.ural values a}r}d customs,
. Mohammadpour socio-cultural dualities, land-use
9 tourism development on the Lute Desert framework and .
. (2021) . changes, and ultimately the
using the DPSIR-TOPSIS framework ecotourism .
development of tourism in the lute
Desert.
Increased construction and the
Assessment of ecotourism impacts in the Tavakolinia et al. DPSIR expansion of seconda}ry homes
10 Rudbar and Qasran region (2017) framework and | have caused harmful impacts on
& ecotourism the environment of the Rudbar,
Qasran, and Lavasanat regions.
Quantitative analyses and
How can the DPSIR framework be used to DPSIR interdisciplinary applications of
11 structure problems and facilitate empirical Lewison (2016) framework and | environmental factors, with a
research in coastal systems? ecotourism focus on social and cultural
dimensions.

A review of prior research indicates that most
studies have either addressed ecotourism
independently or merely employed the DPSIR
framework for analyzing environmental issues,
while investigations combining these two domains
remain limited. For instance, Deci & Ryan (2012)
examined the role of the Ras Al Khor wetland in
Dubai in directing tourists toward ecotourism,
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Bhuiyan (2011) explored the role of ecotourism in
the sustainable development of Malaysia’s coastal
areas, and Bunruamkaew & Murayam (2011)
conducted ecotourism site selection in Thailand’s
national parks using GIS and AHP. In Iran, studies
such as Tavakolinia et al. (2017) investigated the
impacts of ecotourism in Roudbar-e¢ Qasran using
the DPSIR model, while Mohammadpour (2021)
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analyzed the effects of tourism in the lute Desert
through the DPSIR-TOPSIS approach. In the
present research, previous studies have been utilized
to enrich the theoretical foundations of the study and
to help determine part of the research indicators.
The distinctive contribution of this study lies in the
fact that, for the first time, it assesses the impacts of
ecotourism in the southern foothills of the Alborz
Mountains (from Kan to Darabad) within the
DPSIR framework, applying a scoring-based
approach. This method not only identifies driving
forces, pressures, states, and impacts, but also
enables the formulation of managerial and policy
responses.

3. Research Methodology

3.1. Geographical Scope of the Study

The southern foothills of the Alborz Mountains,
particularly the section overlooking the Tehran
metropolitan area, represent one of the key
ecotourism destinations. Due to the presence of
historic villages with diverse natural, cultural, and
infrastructural  attractions, this region holds
substantial potential for tourism development. In
mountainous areas, including the young folds of the
Alborz, some parts are characterized by steep slopes
and highly challenging accessibility, making them
naturally impassable. Based on local experience, the
most effective routes and communication paths in
such terrains are those aligned with valleys (Sojasi
et al., 2014, p.15). Within this region, a wide range
of tourism activities—including ecotourism,
cultural tourism, sports, gastronomy, and religious
tourism—take place, attracting large numbers of
visitors during different seasons of the year (Ali

Akbari, 2016). The study area encompasses a
portion of Shemiran County, centered around the
urban point of Tajrish, including District 1 and parts
of Districts 2 and 5 of Tehran Municipality. In terms
of urban services, it falls under the jurisdiction of
Tehran Municipality, while politically and
administratively it is governed by the Shemiranat
County Administration. The southern foothills of
the Alborz Mountains, extending from Kan to
Darabad, form part of the southern slopes of the
Alborz range, bounded to the west by the Kan
Valley and to the east by the Darabad Valley.

This region, recognized as one of the most
important and sensitive piedmont ecosystems of
Iran, is characterized by historic rural settlements
situated in close proximity to the Tehran metropolis.
It possesses remarkable biodiversity and unique
natural landscapes—including natural parks, river
valleys, waterfalls, and native vegetation—as well
as religious, historical, and cultural attractions. The
elevation and topographic diversity of the area
create climatic contrasts with the Tehran plain, such
that as one ascends from the lowlands to higher
altitudes, temperatures decrease while precipitation
levels rise. This climatic gradient contributes
significantly to the region’s pleasant and favorable
weather conditions (Mahmoudian et al., 2009).
However, despite its climatic advantages and
strategic natural location, the area faces numerous
challenges. Human activities and excessive pressure
on natural resources have resulted in various
environmental problems, most notably pollution
and the degradation of natural resources, including
vegetation cover (Tehran Environmental Studies
Office, 2021).
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Figure 2. Geographical Location of the Study Area
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3.2. Research Method

From a methodological perspective, this study
adopts a descriptive—analytical approach with an
emphasis on causal relationships. Data were
initially collected in qualitative form and
subsequently  transformed into  quantitative
measures for analysis. In terms of research purpose,
the study is classified as applied research. A library-
based method was employed to develop the
theoretical foundations and review the research
background, as well as to gain an understanding of
the study area. For data collection, field methods
were utilized, including a researcher-designed
questionnaire and semi-structured interviews. The
statistical population of the research comprised 30
specialists, including academics and key experts in
the field of tourism, selected using the Delphi
method. For data analysis, descriptive statistics and
the scoring method were applied. The ranking of
variables was based on weighted averages, impact
intensity, effect scale, and reversibility. Data
categorization was conducted according to the five
dimensions of the DPSIR model and presented in
the form of tables and detailed analyses.

Data collection was carried out by consulting
official documents and reports from relevant
research centers, as well as through expert
questionnaires and interviews. The researcher-
designed questionnaire was developed to assess the
impacts of ecotourism (nature-based tourism) on the
region within the DPSIR framework, using the
driving force, pressure, state, and impact criteria.
The questionnaire was constructed based on expert
consultations through the Delphi method. This
process was implemented in two stages: in the first
stage, experts identified the main factors affecting
the environment, and in the second stage, they
assigned scores to these factors.

3.3. The DPSIR Framework

The DPSIR framework is an acronym derived from
the terms Driving forces, Pressures, State, Impact,
and Response, which together define the causal
chain of factors influencing the environment. It
provides a means to identify and interrelate these
determinants while also seeking to establish a
logical linkage among them (Zakaei, 2011).

This concept was first introduced by the OECD in
1994 and was later adopted by the European
Environment Agency (EEA) in 1994 and 2007 as a
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strategic framework for environmental assessment
and policy development. Within this framework, the
categories of driving forces, pressures, states,
impacts, and responses are distinguished from one
another (Kristensen, 2004).

Based on this framework, which begins with
Driving Forces (D)—including economic sectors and
human activities—and extends through Pressures
(P) (such as leakage, emissions, and waste), State (S)
(physical, biological, and chemical conditions), and
Impacts (I) on ecosystems, human health, and
functions, finally leading to Responses (R) in the
form of political or policy actions (such as
prioritization,  goal-setting, and indicators)
(Tavakolinia et al., 2017).

Using this framework, the factors related to the
study area were extracted, and the results were
presented across five dimensions—environmental,
economic, socio-cultural, physical, and managerial—
institutional—encompassing 20 variables and 40
indicators.

4. Research Findings

According to the DPSIR framework, which is
applied to describe the relationships between the
sources of problems and their outcomes, the present
study sought to identify drivers and pressures and to
establish causal relationships between human
activities and the environment. The current status of
the region was analyzed within the stages of the
DPSIR model using the scoring method. In this
approach, each indicator was assigned a score
ranging from 1 to 5:

5 = Very good/ Positive

3 = Moderate

1 = Very weak / Negative

Intermediate scores represent values ranging from
very weak to very good. The scores were derived
from field-based sources, expert observations, and
specialist opinions, aggregated through averaging
methods. The tables related to driving forces,
pressures, states, impacts, and responses were scored
according to three key criteria: intensity of impact,
scale of impact, and reversibility, and the final
composite scores were subsequently calculated.
4.1. Driving Forces

In the southern foothills of the Alborz
Mountains, ten major driving forces Wwere
identified, the most significant of which are as
follows:
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Table 2. Major Driving Forces and Their Ranking in the Study Area
No. Driving Force Iilrtrzel:l:ictty Irsnc[:lx:t Reversibility g:(::: Rank
1 Pleasant climate 4.6 4 5 13.6 1
2 Potential and nqtural tourism 43 45 4 133 2
attractions
Investment in local tourism (e.g.,
3 nature-based, cultural-historical, 4 5 4 13 3
and experiential tourism)
4 Growth of tourist population due 43 5 27 12 4
to lifestyle changes
Strength of local institutions (e.g.,
5 neighbo_rhood councils, 3 3.9 5 11.9 5
community management,
environmental NGOs)
Tourism revenues through the
6 expansion of restaurants, cafés, 39 3.6 4 11.5 6
and food outlets
Climate change (reduced
7 precipitation and rising 5 5 1 11 7
temperatures)
8 Religious tourism attractions 3.25 3 4 10.25 8
9 Growth of seasonal population 3 4 2.7 9.7 9
Expansion of transportation,
10 especially road construction in 4 3.66 2 9.66 10
mountainous areas

Climate as a Driving Force- The findings indicate
that one of the key driving forces attracting tourists
to the study area is its pleasant temperature
compared to other parts of Tehran. Within the study
boundaries, summer is the warmest season of the
year with an average temperature of 27.37°C, while
the months of December, January, February, and
March are the coldest, with an average of 5.3°C. The
months of April (16.4°C), November (11°C), and
October (18.8°C) are characterized by more
moderate and pleasant temperatures relative to other
months, thus accounting for the highest tourist
inflow during these periods (Meteorological
Organization, 2021).

In terms of precipitation, the area experiences very
little rainfall during the summer months, while the
majority of precipitation occurs between November
and May. A significant portion of this precipitation
falls as snow, which in itself serves as a catalyst for
tourism development in the region. Snowfall,
particularly in late autumn, attracts visitors for
activities such as hiking, sports competitions, and
nature-based recreation.

Despite its favorable climate, this part of Tehran has
not been immune to micro-level climate change.

1 The SPI was calculated by the authors based on
meteorological data provided by the Meteorological
Organization over a 30-year period from 1993 to 2023.

Over the past 30 years, the precipitation regime
based on the SPI index has shifted from 1.20
(relatively wet) to —0.046 (near normal).
Accordingly, based on SPI' standards, Tehran is
approaching drought conditions. This climatic
change has directly affected tourism activities,
particularly winter recreation such as skiing, due to
the reduction in snowfall (Driving Force ranked 7).
According to Figure 2, which illustrates the moving
average of temperature from 1993 to 2020, the
average increased from 15.8°C in the first decade to
16.1°C in the second decade, and 16.9°C in the third
decade. Therefore, over the 30-year statistical
period, the temperature rose by 1.1°C, which has
had a notable impact on tourism activities.
Population as a Driving Force- The share of Tehran’s
population relative to the national population
increased from 8 percent in 1956 to 12 percent in
2024. Similarly, the population of the study area has
followed an upward trend, rising from 216,467
persons in 1986 to 591,375 persons in 2022 (Tehran
Municipality, 2024).
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Figure 3. Moving Average of Temperature and Precipitation
(Source: Representation of temperature and precipitation moving averages using R software)

Based on expert opinions and survey results, the
growth of seasonal population (ranked 9) and
overall population increase have acted as driving
forces impacting environmental — resources,
demographic characteristics, economic conditions,
physical transformations, and management-related
challenges.

The growing population during weekends and
holidays, the temporary settlement of Tehran
residents in second homes, congestion along hiking
trails, the expansion of accommodation facilities,
the increase in restaurants, cafés, and recreational
centers (ranked 6)—which in turn generate seasonal
employment  opportunities—along ~ with  the
organization of seasonal parking facilities, the
strengthening of urban water and sewage systems,
the establishment of comprehensive seasonal
service centers, the implementation of tourism
projects by local institutions, and periodic
environmental clean-up initiatives conducted by
voluntary environmental groups (ranked 5), as well
as investment in local tourism (ranked 3) that has
enhanced regional income, all constitute significant
driving forces influencing tourism activities in the
region.

Natural and Religious Attractions as Driving Forces-
The region possesses a wide range of natural and
religious tourism potentials and attractions (ranked
2 and 8). The significance of natural attractions lies
in the presence of river valleys, mineral springs,
waterfalls, and wildlife habitats, all of which
contribute to the ecological and recreational value
of the area. Easy access to mountainous zones and
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ski resorts serves as an important driving force for
attracting seasonal tourists and weekend visitors.
Religious and pilgrimage sites (18 locations),
including Imam Zadeh Davood, Imam Zadeh Saleh,
and [mamzadeh Ghasem, constitute additional
driving forces drawing tourists from various regions
to this area. Furthermore, historical monuments
such as the Kan inscription, located in the Kan
Valley, and the Darabad River historic bridge,
which dates back to the Safavid era (Habibi, 2015),
add distinctive value and reinforce the tourism
potential of the region.

Drivers of Transport Expansion and Accessibility-
The availability of transport infrastructure in the
region (Rank 10) through the means of public
transport systems (i.e., metro, bus rapid transit,
shared taxis, and highway networks) and the
expansion of secondary mountain roads, have
played an integral role in improving and simplifying
access for the people in Tehran, nearby
municipalities, and arriving tourists. Empirical
evidence from the Municipality and the Traffic
Police is indicative of the fact that after the
introduction of the Tajrish Metro Station, there was
a double increase in tourists flowing into the
northern mountainous zones of Tehran on Fridays
and national holidays. In addition, with Nowruz and
other major national holidays, the usage of using the
metro to gain access to northern recreational zones
of Tehran rose as much as 35% (Tehran Metro
Operating Company, 2021).

The key drivers identified in the southern foothills
of the Alborz Mountain range are a combination of
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natural factors (tourism potential and climatic
conditions) and man-made drivers (populations
growth and investment). In one regard, the drivers
have brought about the economic and social
advancement of the area; on the other, they have
created significant environmental pressure. Recent
changes in climate, defined by increasing

temperatures and shrinking rainfall, have altered the
trends and diversities of the tourism activity
patterns, thereby acting as an overriding driver.

4.2. Pressures

According to the afore-discussed factors and their
resulting outputs, varying types of environmental
pressures (P) have been established, as in Table 3.

Table 3 — List of Environmental Pressures in the Study Area

No. Pressure Factor Intensity of | Scale of Reversibility | Total | Rank
Impact Impact
1 Waste generation 4 4 3.5 11.5 1
Excessive consumption and
2 over-extraction of water 4.5 3.83 2.5 10.83 2
resources
3 Wastewater apd runoff 4 37 3 107 3
generation
4 Land-use change 4.5 3.68 2.5 10.68 4
5 Degradation of rangelands 45 367 2 10.17 5
and orchards
Increase in mobile sources of
6 air pollution and traffic 4.5 3.5 2 10.00 6
volume
7 Overexploitation of natural 4 36 5 96 7
resources and rivers
8 Soil erosion 4.5 3 2 9.5 8

The rationale and mechanism of what has occurred
within the DPSIR framework are assessed through
the concepts of Driver (D) and Pressure (P).
Accordingly, in the study area (District 1 and parts
of Districts 2 and 5), due to the passage through
relatively dense residential zones, air pollutants
derived from human activities have generated
pressures—stemming from a combination of
anthropogenic  activities and  unsustainable
development—that  have  directly  affected
ecosystem health. Among these pressures, the
following can be highlighted:

Waste and Wastewater/Runoff Generation- Solid
waste production in the mountainous areas of
Shemiran (northern districts of Tehran such as
Darband, Darakeh, Darabad, Evin, Velenjak, Kan,
Souhanak, and surrounding highlands) is
considered one of the major environmental
challenges. Owing to its unique natural features,
high tourist influx, and proximity to urban fabric,
this region is highly vulnerable to the pressures
caused by waste generation (Rank 1). Tourists and
mountaineers, mountain restaurants and teahouses
in areas such as Darband, Darakeh, Tochal, and
Kan, as well as peripheral villages and mountain
settlements such as Kan, Sulgan, and Souhanak, in
addition to pilgrims and visitors to religious or

historical sites—especially during holidays—
constitute the main sources of solid waste
production.

The average daily waste generation in Tehran
(urban + rural) is approximately 45,000 tons, of
which nearly 1% (equivalent to ~450 tons per day)
is attributed to the mountainous areas of Shemiran
(based on regional updates and the share of tourism-
oriented populations). The per capita waste
production in northern Tehran (including Shemiran)
is about 1,200 grams per person per day, which is
significantly higher than the citywide average and
almost twice the national average (~600—760
grams).

Wastewater production (Rank 3) also imposes
considerable pressure on the environment. Certain
restaurants and facilities operating along riverbanks
(e.g., in Darakeh and Darband) discharge their
sewage directly into rivers without treatment
(Kouzehgar et al., 2015, pp. 11-25).
Overexploitation of Natural Resources (Water, Soil,
Vegetation)- The overuse of natural resources
(water, soil, and vegetation) (Rank 7) has severely
contributed to erosion, pollution, and ecosystem
degradation, exerting destructive impacts that, if
continued, will gradually undermine the
environmental sustainability of the region.
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Deforestation and rangeland degradation (Rank 5),
caused by overgrazing, wildfires, logging,
construction activities, and climate change, have
resulted in reduced vegetation cover, increased soil
erosion, and a decline in biodiversity, thereby
negatively affecting ecosystems and water
resources (Tehran Provincial Department of Natural
Resources).

Soil erosion (Rank 8) in this area, due to
topography, steep slopes, and intense rainfall, has
exerted detrimental effects on soil quality,
vegetation cover, water resources, and regional
infrastructure. Overextraction from springs and
ganats, particularly for tourism-related purposes
(restaurants, cafés, etc.), along with the reduced
discharge of rivers such as Darakeh and Darband
due to unauthorized or unregulated water use,
combined with the discharge of untreated sewage
into surface water bodies, have led to water quality
deterioration and rendered these resources
increasingly unusable (Tehran Regional Water
Company, 2019).

Transit Traffic and Land-Use Change- Transit traffic

pollution due to the high volume of vehicles and
prolonged congestion along local access routes
(Rank 6). On weekends and public holidays,
intercity traffic toward northern Tehran and the
Shemiran region becomes extremely heavy. Given
the old urban fabric of Shemiran and the limited
capacity of its narrow streets and entry routes, the
existing  infrastructure is  insufficient to
accommodate the vehicular load.

Land-use change (Rank 4) has had major impacts on
soil erosion, biodiversity loss, water resources, and
natural ecosystems. Remote sensing analyses using
Landsat imagery revealed that from 1988 to 2018,
the extent of residential, commercial, industrial, and
transportation areas steadily expanded, while open
spaces and green areas (shown in red) significantly
decreased (Figures 4 and 5). In this area, land-use
transformation has primarily included the
conversion of natural lands into residential and
tourism zones, which has placed significant stress
on the environment and natural resources,
threatening the integrity of ecosystems and
adversely affecting local communities’ livelihoods

Figure 4. Built-up areas in 1985

4.3. State
In light of the pressures resulting from the
aforementioned drivers, specific conditions have

and the region’s economic sustainability.

e S e =

Figure 5. Built-up areas in 2024

emerged in the study area. These changes can be
examined within the framework of the resulting
“States” (S), as presented in Table 4.

Table 4 — List of State Indicators in the Study Area

No. State Indicator Intensity of | Scale of Reversibility Total Rank
Impact Impact
1 Pressure on resources and 45 417 25 11.17 1
ecosystem disruption

P Damage to v.egetat1.0n cover and 433 3.67 3 11 B

soil erosion
Increased traffic congestion

3 during holidays and crowding 4.25 4.17 2.5 10.92 3
along routes

4 Dispersed 1nve§tment in local 383 367 3 105 4

tourism
5 Alterations in architecture and 495 3.67 25 10.42 5
landscape
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No. State Indicator Intensity of | Scale of Reversibility Total Rank
Impact Impact
6 Insufﬁc1§nt fac111t1es. for the 367 367 3 1034 6
floating population
7 Limited infrastructure and weak 375 383 25 10.08 7
waste management system
8 Increased water and soil pollution 3.62 3.67 2.67 9.96 8
9 Cultural changes 3.75 3.67 2.5 9.92 9
10 Emergence of new seasot}al jobs 437 367 1.67 971 10
(e.g., growth of eateries)

Ecosystem Disruption and Pressure on Resources-
Ecosystem disruption (Rank 1), caused by urban
development, land-use changes, excessive
exploitation of natural resources, and pollution, has
led to biodiversity loss, alterations in vegetation
cover, damage to vegetation and soil erosion (Rank
2), and increased water and soil pollution (Rank 8).
As a result, the natural capacity of the region to
accommodate tourism has been significantly
reduced.

Changes in Regional Architecture and Landscape-
Alterations in the architecture and landscape of the
region (Rank 5) have significantly influenced
aesthetics, cultural identity, ecosystems, and overall
quality of life. Inappropriate architectural practices,
implemented without consideration of climatic
conditions, topography, and land slope, have
contributed to increased visual pollution,
degradation of natural scenery, and the erosion of
local identity. The expansion of tourism and
uncontrolled villa construction have drastically
transformed the traditional = architecture and
landscape of Shemiranat. The use of incompatible
materials, irregular construction patterns, and the
destruction of vegetation cover have diminished
visual quality and undermined the region’s
indigenous identity.

In addition, road development has caused the
destruction of vegetation, alteration of the natural
landform, greater vehicular influx, noise/visual
pollution, and the fragmentation of natural scenery,
thereby disrupting the cultural landscape. The

vertical expansion of buildings—particularly along
mountain slopes—has eliminated the natural
skyline and reduced visual access to pristine
landscapes. In some areas, natural views have been
replaced with faceless building facades lacking
spatial identity. Contemporary architectural trends
in the area fail to reflect the climate, culture, and
natural environment of Shemiran.

Cultural Change- Cultural transformations (Rank 9)
in this region encompass social and cultural impacts
stemming from urban development, tourist influx,
and shifts in local lifestyle patterns. These changes
have affected cultural identity, traditions, and social
interactions. The arrival of urban and non-local
tourists has influenced dress codes, social behavior,
music, language, and local interactions. Younger
generations in Shemiran’s villages are increasingly
inclined toward wurbanized lifestyles, while
traditional culture is gradually fading.

In addition to these factors, the emergence of new
seasonal jobs (e.g., growth of eateries) (Rank 10)
and the shortage of facilities for the floating
population (Rank 6) have also contributed to
shaping new conditions in the study area.

4.4. Impacts

Within the DPSIR framework, the degree of impacts
is evaluated to determine the resulting
consequences. The most significant impacts in the
study area, as identified by experts and respondents,
are presented in Table 5.
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Table 5 — List of Impacts in the Study Area

Intensity of

No. Impacts Impact

Scale of

Reversibility Total Rank
Impact

Environmental damages
(destruction of vegetation cover,
1 decline in water quality, 4
biodiversity loss, and depletion of

natural resources)

3.7 3.7 11.4 1

Rising cost of living (land,
2 housing, and services) for local 43
residents

Investment and construction
3 growth (degradation of tourism 4
destinations)

Dependence of the local

. 4.5
€conomy on seasonal income

3 3 10.5 4

Increase in social tensions
5 (conflicts between local residents 4
and tourists)

Cultural diversification and
erosion of indigenous culture

Transformation of the native
landscape

Increased risks (floods,
8 wildfires, biological and health 3
hazards, etc.)

Pollution (air, water, noise,

visual, etc.) +,

Environmental Damages, Increasing Risks, and
Growth of Constructions- Environmental damages
(Rank 1) have had significant impacts on the quality
of life and the natural landscape of the region. These
effects have led to the degradation of natural beauty
and the destruction of habitats. As illustrated in
Figures 3 and 4, vegetation cover (marked in red)
has substantially declined between 1985 and 2025,
while built-up areas have increased. The expansion
of construction activities, particularly along
riverbanks and foothill lands, has negatively
affected water and soil quality as well as plant
species. With the intensification of human activities
in natural areas, ecosystems have been disrupted,
leaving destructive consequences. Such
consequences include the reduction of soil fertility
for agriculture, the occurrence of hazards such as
flooding (Rank 8) due to vegetation loss and the
increase in built-up areas, and the decline or
transformation of tourism destinations and
activities—all of which represent negative
outcomes of intensified human activities in natural
landscapes.
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Dependence of the Local Economy on Seasonal
Income- The growth of seasonal income (Rank 4),
particularly in tourism, local services, and seasonal
businesses (such as restaurants, cafés, and local
shops), has had a notable impact on the regional
economy. However, these effects have been highly
sensitive to economic fluctuations, environmental
conditions, and tourism policies. Rising living costs
and the decline in local quality of life (Rank 2),
caused by increasing prices, reduced income, and
economic transitions, are strongly evident.

5.5. Response

Various approaches exist for addressing and
mitigating problems, as well as reducing negative
impacts—either directly through the state (D) or
impact (I), or indirectly by acting on pressure (P)
and driving force (D). The relationship between
driving forces and pressures with technology-based
economic activities and their corresponding systems
is particularly important. Effective responses to
these impacts largely depend on how they are
perceived and on the application of new
technologies and innovative methods.



In the ecotourism domain of Shemiranat, spatial
planning aimed at sustainable use of natural
resources and the development of responsible
tourism (Ranks 2 and 6) should be examined across

three key dimensions:
Economic

environmental.

and
include

economic, social,
responses

diversifying income sources, strengthening local

employment, and
revenues. Social

reésponses

tourism-derived
include active

managing

participation of local communities in decision-
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Table 6. List of Response Forces in the Study Area
No. Response Impa.ct Scale of Reversibility | Total | Rank
Intensity | Impact
Policy-making and planning for maintaining
1 sustainability and environmental compatibility 4.5 3 4 11.5 1
with ecotourism activities
Spatial planning in the three dimensions of
economy, society, and environment, with
2 . . 5 2 4 11 2
emphasis on integrated natural resource
management
Developing guidelines to balance investment
3 between various economic sectors and nature- 3.75 3 4 10.75 3
based tourism
4 Planning and management for pollution 35 3 4 105 4
control
Restoration of vegetation cover and
5 implementation of watershed management 3.25 3 4 10.25 5
projects
Development of sustainable tourism with
6 emphasis on education and local capacity 4 3 3 10 6
building
7 Organization and optimal management of land use 3.5 2 4 9.5 7
Establishing cooperation among governmental
institutions, municipalities, environmental
8 organizations, and local communities for 4 3 2 9 8
tourism development with an emphasis on
awareness-raising and education

making, preserving and enhancing cultural identity
and traditions, and providing education for both
residents and visitors. Environmental responses
include preserving vegetation cover and water
resources, implementing precise tourism zoning
based on ecological carrying capacity, managing

waste, controlling construction activities,
applying green technologies.

and

These measures

collectively fall within a spatial planning framework

for tourism development.

Table 7. Responses within the Framework of the Socio-Ecological Systems Theory (DPSIR Model)

Row | Dimension Component Response
= Growth of tourist population “* Spatial planning in economic, social, and environmental
Drivin = Growth of seasonal population dimensions
1 Forceg = Climate change ¢ Establishing  cooperation among institutions and
=Expansion of transport and implementing pollution reduction projects
accessibility *¢ Preparing a comprehensive tourism development plan
= Wastewater and runoff production [% Planning and management for pollution control
5 Pressure | - Overexploitation ~ of  natural ¢ Spatial planning with emphasis on integrated natural
resources resource management
=Land-use changes *+ Organization and optimal management of land use
% Sustainable tourism development with emphasis on
= Cultural changes . . s
. . . education and local capacity building
3 State = Transformations in architecture |, . . . . o
*¢ Policy-making and planning for environmental compatibility
and landscape N L. . .
** Revision of construction laws and regulations
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=Environmental degradation and % Planning and management for environmental damage and
pollution pollution control
=Investments in  construction (% Restoration of vegetation cover and watershed projects
4 Impact sectors “* Developing guidelines for balancing investments across

=Dependence of the local economy
on seasonal income
= Social vulnerabilities

economic sectors and nature-based tourism
“* Building partnerships among institutions for awareness-

raising and community education to reduce impacts

6. Discussion and Conclusion

The southern foothills of the Alborz, stretching from
Kan to Darabad, possess unique geographical
advantages, rich natural resources, and valuable
historical, cultural, and religious attractions,
providing  considerable  potential for the
development of nature-based tourism. However,
due to the lack of integrated planning, weak
resource management, uncontrolled construction,
mounting pressure on natural resources, and
insufficient tourism services, this potential has not
been properly utilized. The region, with its
traditional villages, rich biodiversity, mountain
landscapes, indigenous culture, and accessibility
(through metro, roads, and hiking trails), offers high
capacity for the development of sustainable
ecotourism.

Nevertheless, the analysis conducted using the
DPSIR framework (Driving forces, Pressures, State,
Impacts, and Responses) combined with a scoring
method reveals that:

e Unregulated construction in foothill areas has
disrupted ecological balance.

e Increasing waste generation and the deterioration of
water quality (e.g., Darakeh River) are direct
consequences of uncontrolled tourism.

e Weak local participation and lack of education have
reduced the effectiveness of conservation and
management policies.

e The region’s economic and cultural potential, if
guided by sound policy-making, could play a
significant role in fostering sustainable tourism and
improving local livelihoods.

This research applied the DPSIR model to identify
and analyze the continuous interactions among
drivers (D), pressures (P), state (S), impacts (I), and
responses (R) in the southern Alborz foothills.
Within the framework of socio-ecological systems
(SES) theory, these five components function as
interlinked parts of a dynamic human—environment
system. The findings show that the social system
(e.g., tourist population growth, infrastructure
development, cultural transformations, and
uncontrolled construction) interacts directly with
the ecological system (e.g., natural resources,
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vegetation, biodiversity, climate). Without effective
management, this interaction imposes severe
pressures on the ecosystem’s carrying capacity.
Feedback loops play a critical role in this complex
system. For example, climate change and
environmental degradation diminish the quality of
tourist experiences, which, in the long run, result in
local economic decline—creating a vicious socio-
ecological cycle.

According to the SES perspective, sustainability can
only be achieved through synergy among
stakeholders (citizens, tourists, government, local
institutions) and targeted conservation of natural
resources. Land-use planning, participatory
education, sustainable tourism development, and
the adoption of green technologies are fundamental
requirements for maintaining the balance of this
system.

The study demonstrates that tourism impacts extend
beyond the environment, deeply affecting cultural,
economic, and institutional structures of
communities, thereby necessitating an
interdisciplinary and systems-oriented approach to
policymaking. Within the SES model, the southern
Alborz foothills represent a fragile socio-ecological
system that, while endowed with significant
potential for sustainable tourism, faces the risk of
collapsing human-nature equilibrium if current
trends of degradation and weak management
persist.

Strengthening the resilience of this system requires
planned interventions, cross-sectoral coordination,
and local community engagement. Providing
training opportunities for residents and enhancing
their participation in tourism development are vital
to ensuring that economic benefits remain within
local communities, thereby aligning tourism growth
with environmental conservation and social well-
being (Kiani et al., 2018: p.97).

The results of this study are consistent with the
findings of Yang, who emphasized the ecological
pressures of tourism on the Yellow River basin;
Mohammadpour, who highlighted cultural values
and socio-cultural dualities; Irani and colleagues,
who underscored the importance of supporting local
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communities for rural and urban-regional
development; and Tavakolinia et al., who identified
the destructive effects of land-use changes and
intensified construction in the Rudbar Qasran
tourism region. The novelty of the present research
lies in its causal-analytical environmental
assessment using a scoring method, applied for the
first time in the southern Alborz foothills.

In conclusion, achieving sustainable development
in the southern Alborz foothills is only possible
through comprehensive planning, integrated
management, and active participation of all
stakeholders. In this pathway, the DPSIR
framework serves as a scientific and practical tool
for guiding policies, controlling pressures, and
managing  resources—ensuring  not  only
environmental conservation but also improving the
quality of life for local residents and promoting

Footnote- This study was conducted within the
framework of the DPSIR model. The questionnaire
data were derived from the results of a doctoral
dissertation completed in 2025, entitled “4 Model
of Tourism Resilience to Climate Change (Case
Study: The Southern Foothills of the Alborz, from
Kan to Darabad).”
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