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Abstract. Purpose: This study assesses environmental vulnerability to tourism pressure in protected mountain 

areas, using Theth National Park as a case study in a context of rapidly increasing visitation and pronounced 

seasonal pressures on alpine ecosystems. The aim is to identify areas and processes where public use amplifies 

the risk of degradation, and to derive management priorities for reducing tourism-related pressure. Design/ 

Methodology: An integrated approach was applied, combining (i) systematic field observations conducted during 

the peak summer season, (ii) semi-structured interviews with local residents, tourism operators, and park 

administration representatives, and (iii) an indicator-based assessment of environmental vulnerability. A total of 

12 indicators were analysed, organized into three dimensions: natural vulnerability, anthropogenic vulnerability, 

and public use. Each indicator was scored on a 0-3 scale and synthesized into an overall risk assessment. 

Findings: The results indicate a moderate level of environmental risk at the park scale, with pressure concentrated 

in localized “hotspots” along main hiking trails and near key natural attractions. The public use component 

emerged as the primary contributor to increased risk, through high accessibility, seasonal visitor density, off-trail 

movement, and waste accumulation. Inadequately planned infrastructural interventions were identified as 

reinforcing factors of localized environmental degradation. Implications: The proposed framework is operational 

and transferable to other mountain national parks, supporting spatially targeted management actions such as 

visitor flow regulation, trail management, and improved waste control. 

1. INTRODUCTION 

Protected mountain areas are environmentally sensitive ecosystems due to their biophysical 

conditions, high biodiversity, and limited carrying capacity (Körner, 2004; Price et al., 2013). In recent 

decades, tourism development has become one of the most significant pressures affecting these 

territories, particularly where rapid increases in visitor numbers are not accompanied by adequate spatial 

planning and management frameworks (Buckley, 2004; Pickering & Hill, 2007). 

In this context, environmental vulnerability offers a useful analytical lens through which the 

interaction between natural sensitivity, human pressure, and management capacity is analysed in order 

to shape the degradation risk in protected alpine environments (Turner et al., 2003; Adger, 2006). 

Despite increasing tourism intensity in southeastern European mountain regions, empirical and 

indicator-based assessments of environmental vulnerability in protected alpine areas remain scarce, with 

many studies focusing primarily on tourism potential rather than pressure and impacts (IUCN, 2016). 

Theth National Park, an ecologically sensitive alpine destination experiencing increasing tourism 

pressure in Albania, offers a particularly relevant case for addressing this research gap (Metaj, 2007; 
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IUCN, 2016; Directorate of Tourism, Municipality of Shkodër, 2025). This study aims to provide an 

integrated assessment of environmental vulnerability to tourism pressure in Theth National Park by 

combining biophysical and anthropogenic indicators with spatial analysis and primary field data. In 

doing so, it demonstrates that environmental risk is not solely linked to the absolute number of visitors, 

but also to the spatial concentration of public use and the distribution of tourism flows, with direct 

implications for adaptive visitor management in protected mountain areas. 

2. LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 

Research on tourism in protected mountain areas has developed along several complementary 

strands, focusing on environmental impacts, conceptual frameworks for human-environment 

interaction, and methodological approaches for assessing ecological risk. Early empirical studies in 

recreation ecology documented the physical effects visitor use has on alpine environments, highlighting 

processes such as soil erosion, vegetation trampling, habitat fragmentation, and disturbance of wildlife 

(Nepal & Chipeniuk, 2005; Pickering & Hill, 2007; Barros & Gonnet, 2013). These studies established 

a foundational understanding of how tourism activities manifest as localized environmental pressures, 

particularly along hiking trails and high-use recreational corridors. Building on this empirical base, 

protected mountain areas have increasingly been conceptualized as complex socio-ecological systems, 

where environmental outcomes emerge from interactions between biophysical processes and human use 

patterns (Körner, 2004; Price et al., 2013). Within this framework, tourism is understood not merely as 

an external stressor, but as a spatially and temporally structured driver of change that interacts with 

terrain characteristics, ecosystem sensitivity, and management regimes (Buckley, 2011). 

Subsequent research has emphasized that tourism-related impacts are rarely uniform across 

protected mountain landscapes. Instead, they tend to be spatially concentrated and seasonally intensified, 

producing cumulative effects that may exceed the regenerative capacity of alpine ecosystems (Monz et 

al., 2016). This insight has prompted a shift away from impact inventories towards more integrative 

analytical approaches capable of capturing variability in exposure, sensitivity, and response. In this 

context, vulnerability assessment frameworks have gained prominence as tools for evaluating 

environmental risk in protected areas. Vulnerability is commonly defined as the combined effect of 

exposure to pressures, system sensitivity, and adaptive or recovery capacity (Turner et al., 2003; Cutter 

et al., 2003; Adger, 2006). Applied to mountain environments, this framework enables the integration 

of natural characteristics (e.g., slope, erosion susceptibility), anthropogenic pressures (e.g., tourism 

intensity, infrastructure), and management conditions within a coherent analytical structure. 

To operationalize vulnerability assessments, indicator-based approaches have been widely 

adopted. These methods synthesize multiple variables into composite indices that facilitate spatial 

comparison and support management-oriented decision-making (Birkmann, 2007; Zheng et al., 2021; 

Banerjee & Nyogi, 2022). Recent contributions, such as the model proposed by Selmi et al. (2022), 

emphasize methodological flexibility and scalability, allowing adaptation to different territorial contexts 

and data availability. Despite their practical advantages, several authors caution that aggregated 

vulnerability indices may obscure fine-scale spatial heterogeneity, particularly in mountain 

environments where ecological processes and tourism pressures are highly localized (Geneletti & Dawa, 

2009; Shrestha et al., 2021). As a result, the literature increasingly advocates for case-based studies that 

combine quantitative indicator assessments with field-based observations and local stakeholder 

knowledge. Such mixed approaches are considered essential for capturing context-specific dynamics 

and for translating vulnerability assessments into actionable management insights (Eagles et al., 2002; 

Pickering et al., 2018). 
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Within this body of research, studies from Southeastern Europe remain comparatively limited, 

especially with regard to empirically grounded assessments of environmental vulnerability in protected 

mountain areas subject to rapidly increasing tourism. Addressing this gap requires applications of 

established vulnerability frameworks in under-represented alpine contexts, combined with a spatially 

explicit analysis and on-site evidence. Based on this state of the art, the present study formulates the 

following research questions: 

• What is the level and spatial distribution of environmental vulnerability to tourism pressure in 

Theth National Park? 

• Which natural and anthropogenic factors contribute most significantly to the environmental 

degradation risk? 

• How does public use interact with the biophysical sensitivity of the alpine environment to 

produce localized zones of environmental stress? 

• What are the implications of these findings for adaptive tourism management in protected 

mountain areas? 

These questions guide the methodological design, indicator selection, and interpretation of results. 

MATERIALS AND METHODS 

This study examines the interaction between tourism pressure and environmental degradation 

processes in a protected mountain area, with the aim of supporting management decision-making in the 

context of sustainable tourism. The methodological approach is based on an integrated assessment 

framework that combines environmental vulnerability indicators derived from international literature 

with systematic field observations and primary data collected from local stakeholders. This approach is 

consistent with contemporary practices in environmental risk assessment for protected areas and is 

designed to support both analytical evaluation and the formulation of tourism management strategies 

(Coldrey et al., 2022; Rogowski, 2025). 

The study adopts a case-study research design, which is particularly suitable for the analysis of 

complex territorial systems where natural and anthropogenic factors interact dynamically (Yin, 2018). 

The selection of Theth National Park is justified by the high sensitivity in recent years of alpine 

environments to increasing tourism flows, especially during the summer season, when pressure on 

natural resources and existing infrastructure reaches critical levels (Rogowski, 2025). The 

methodological process is structured into four interrelated phases, designed to ensure a systematic and 

comparable assessment of environmental vulnerability (Fig. 1). 

The methodological framework illustrated in Figure 1 synthesizes the logical flow of the study, 

showing how research objectives, data collection, indicator assessment, and result interpretation are 

integrated into a single analytical process. 

 

Fig. 1 – Methodological framework for assessing environmental vulnerability to tourism pressure in Theth National Park. 

Source: Authors. 
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The four phases of the methodological process focus on: 

• Defining research objectives and the conceptual framework, with emphasis on the interaction 

between tourism pressure, natural sensitivity, and management responses; 

• Collecting and systematizing primary and secondary data through field observations, semi-

structured interviews, and institutional document analysis; 

• Selecting and evaluating environmental vulnerability indicators organized across natural, 

anthropogenic, and public use dimensions; 

• Analysing and interpreting results, with particular attention to identifying areas of high 

degradation risk and their implications for adaptive tourism management. 

As shown in Figure 1, this methodological structure enables the integration of quantitative and 

qualitative data within a unified analytical framework, directly linking vulnerability assessment outcomes to 

actionable management recommendations for protected mountain areas (Coldrey et al., 2022). 

3.1. Data Sources 

The study is based on the combination of primary and secondary data to ensure an integrated and 

reliable assessment of tourism pressure and environmental impacts in Theth National Park. This 

approach allows empirical field-based evidence to be complemented by existing documentary and scientific 

information, in line with recent geographical research on tourism, local development, and environmental 

sensitivity in protected and mountain areas (Bahamonde-Rodríguez et al., 2024; Munteanu, 2021). 

Primary data were collected through systematic field observations and semi-structured interviews 

with key local stakeholders, including local tourism operators and guides, owners of hotels and 

guesthouses, local gastronomy businesses, and staff from tourist information offices. Field observations 

were conducted during the June-August period, corresponding to the peak tourism season, when 

pressure on natural ecosystems is at its highest. Observations focused on identifying and documenting 

the main forms of environmental degradation, including trail and slope erosion, water pollution from 

waste, vegetation damage, wildlife disturbance, and habitat fragmentation. 

A total of 18 semi-structured interviews were conducted, on 8 local residents, 6 tourism operators 

(including accommodation providers, guiding services, and tourism-related businesses), and 4 

representatives of the park administration. Participants were selected using purposive sampling to ensure 

representation of the main stakeholder groups directly involved in tourism development and territorial 

management. Given the study’s focus on tourism pressure, priority was given to tourism businesses with 

the highest visitor flows (e.g., accommodation and guiding services with high turnover), in order to capture 

perspectives from actors most directly exposed to peak-season intensity and related environmental pressures. 

The use of purposive sampling was considered appropriate given the exploratory and management-

oriented nature of the research. The total number of interviews (n = 18) is consistent with qualitative 

case-study research standards, where thematic saturation is often achieved within 12–20 interviews in 

relatively homogeneous stakeholder contexts (Guest et al., 2006). In this study, no substantially new 

themes emerged after the fifteenth interview, indicating that analytical saturation had been reached. 

Interviews lasted between 30 and 60 minutes and were analysed using thematic content analysis. 

Interview data were coded and compared by the stakeholder group (local residents, tourism operators, 

and park administration representatives) to assess convergent and divergent themes. The interview 

protocol was informed by international literature on tourism management in protected mountain areas 

and environmental vulnerability assessment (Eagles et al., 2002; Pickering et al., 2017; Leung et al., 

2018). The interview guide was aligned with the study’s conceptual framework and organized around 

three analytical dimensions: (i) tourism pressure and public use patterns; (ii) perceived environmental 

impacts on land, vegetation, and habitats; and (iii) existing management practices and challenges. 
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Interview data were used to (i) contextualize the results of the indicator-based assessment;  

(ii) identify pressures and management practices not directly measurable through biophysical indicators; 

and (iii) triangulate segment-level vulnerability scores by comparing recurrent themes with areas 

identified as high-risk through spatial analysis. 

Secondary data included institutional reports, planning documents, official tourism statistics, and 

scientific literature on environmental vulnerability and tourism in protected mountain areas (Leung et al., 

2018; Rogowski et al., 2025). Official tourism statistics were obtained from two sources: (i) registered 

accommodation records for overnight stays in Theth (2022/2025), provided by the Directorate of 

Revenue and Directorate of Tourism, Municipality of Shkodër (Directorate of Revenue & Directorate 

of Tourism, Municipality of Shkodër, 2025); and (ii) park-level annual visitor numbers for the Albanian 

Alps National Park, provided by the Shkodër Regional Administration of Protected Areas (RAPA 

Shkodër), based on visitor monitoring records (RAPA Shkodër, 2025). As these datasets derive from 

different monitoring systems, overnight stays reflect registered accommodation use, whereas visitor 

numbers represent park-level visitation counts; this distinction was explicitly considered in interpreting 

trends (Marion, 2026). Because park-wide statistics on visitor nights and length of stay were unavailable, 

overnight stays in Theth were used as a proxy for residential tourism intensity and cumulative pressure, 

consistent with visitor-use monitoring practice when complete metrics are not available (Leung et al., 

2018). Together, these sources supported indicator selection, helped characterize seasonality, and 

informed the interpretation of spatial patterns of environmental pressure. 

3.2. Environmental Vulnerability Indicators (ICM) 

Environmental vulnerability was assessed through an indicator-based framework integrating three 

dimensions relevant to protected alpine environments: natural vulnerability, anthropogenic vulnerability, and 

public use pressure. Indicator selection and the overall structure of the framework were guided by the 

model proposed by Selmi et al. (2022) and adapted to the territorial scale and functional context of Theth 

National Park, taking into account local ecological characteristics and the spatial patterns of tourism 

pressure. A total of 12 indicators were used (four per dimension). Each indicator was scored on a four-

class ordinal scale (0/3), where higher values indicate higher vulnerability/pressure (Selmi et al., 2022, 

Sobhani et al., 2022). All indicators were assigned equal weight to ensure transparency and comparability 

across dimensions, given the absence of empirically validated local weighting coefficients and the 

management-oriented purpose of the index. (Eagles et al., 2002; Manning, 2001; Leung et al., 2018). 

The unit of analysis was the observation segment, defined as a spatially distinct functional area 

located along the main visitor-use corridors and around key attraction nodes within the park. 

Observation segments were delineated based on the principal tourism destinations and high-use areas in 

Theth National Park (e.g., Grunas Waterfall, Grunas Canyon, Theth Church, Blue Eye/Pusi i Zi, 

Ndërlysë Pools) as well as along the main hiking routes toward Qafa e Pejës, Valbona, and the Theth 

Valley. Segmentation was guided by observable changes in visitor intensity, land-use function, terrain 

characteristics, and spatial concentration of tourism activities rather than by fixed linear distances. This 

functional delineation allowed for a context-sensitive and comparable assessment of environmental 

vulnerability across different parts of the park. For each unit of analysis (observation zone or segment), the 

Environmental Vulnerability Index (ICM) was calculated as the arithmetic mean of the indicator scores: 

𝐼𝐶𝑀 =
∑ 𝑆𝑖

12
𝑖=1

12
 

where: 

Si represents the score of each indicator, and 

ICM represents the Environmental Vulnerability Index. 
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ICM values were classified into four vulnerability levels: 0–0.75 (very low), 0.76–1.50 (low), 
1.51–2.25 (moderate), and 2.26–3.00 (high). Observation segments with ICM ≥ 2.26 were identified as 
environmental vulnerability “hotspots”, particularly where high vulnerability coincided with concentrated 
public use (e.g., heavily frequented trails and areas near the tourism infrastructure). The adaptation of 
the indicator framework aimed to ensure an assessment structure that integrates natural biophysical 
processes with tourism-related anthropogenic pressures, providing a realistic representation of 
vulnerability dynamics in protected alpine environments (Selmi et al., 2022; Eagles et al., 2002; Leung 
et al., 2018). Indicators were selected based on three main criteria: (i) ecological relevance to alpine 
ecosystem functioning; (ii) sensitivity to tourism pressure; and (iii) feasibility of assessment through 
field observations and documentary sources (Eagles et al., 2002; Leung et al., 2018). Table 1 presents 
the indicator categories and specific indicators used in the environmental vulnerability assessment. 

Table 1 

Environmental vulnerability indicators and scoring system (0–3) 

Category Indicator 

Very low 

vulnerability 

(0) 

Low 

vulnerability 

(1) 

Moderate 

vulnerability (2) 

High 

vulnerability (3) 

 
 
 

 

 
 

Natural 

vulnerability 

 

Terrain slope Predominantly flat 
terrain (<10°) 

Low-moderate 
slope (10-20°) 

Steep slope (20–30°) Very steep and 
unstable terrain 
(>30°) 

Soil erosion No signs of 
erosion 

Localized, 
sporadic erosion 

Visible erosion along 
trails/slopes 

Intensive and 
widespread 
erosion 

Sensitivity of 
water resources 

Protected water 
sources, no 
pressure 

Low localized 
pressure 

Seasonal impacts from 
tourism 

Pollution or high 
degradation risk 

Vegetation 
cover 

Complete and 
stable cover 

Minor localized 
damage 

Visible damage from 
public use 

Severe degradation 
and fragmentation 

 
 
 
 
 
 

 
 

Anthropogenic 

vulnerability 

 

Intensity of 
tourism 
activities 

Very low activity 
(rare evidence of 
use) 

Limited seasonal 
activity 

Intensive seasonal 
activity 

Very intensive 
activity during 
peak season 
(continuous 
evidence of use) 

Informal 
constructions 

No informal 
constructions 

Sporadic 
constructions 

Numerous but 
localized constructions 

Widespread and 
non-compliant 
constructions 

Presence of 
waste 

No visible waste Sporadic waste Seasonal accumulation 
of waste 

Continuous and 
widespread 
pollution 

Habitat 
disturbance 

Undisturbed 
habitat 

Minimal 
localized impacts 

Partial habitat 
fragmentation 

Severe 
fragmentation and 
loss of ecological 
function 

 
 
 
 
 

 
Public use 

pressure 

 

Visitor density Very low (rare 
encounters 
observed) 

Low 
(occasional 
encounters) 

High during peak 
season (frequent 
encounters) 

Very high / 
overcrowding 
(persistent 
crowding) 

Seasonality Evenly distributed 
use throughout the 
year 

Moderate 
seasonality 

Strong seasonality Extreme 
seasonality (peak 
pressure) 

Trail pressure Stable trails Minor damage Visible trail 
degradation 

Severe degradation 
and destabilization 

Tourism 
infrastructure 

Adequate 
infrastructure 

Limited 
infrastructure 

Insufficient 
infrastructure 

Unsustainable 
/noncompliant 
infrastructure 

Source: Authors, based on Selmi et al. (2022), adapted for Theth National Park. 
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Scores (0–3) were assigned using the standardized class descriptions in Table 1, based on direct 

field observations conducted during the peak season and the authors’ expert judgment (Leung et al., 

2018; Selmi et al., 2022). To reduce subjectivity and strengthen internal consistency, scoring was cross-

checked (triangulated) with stakeholder perceptions obtained through semi-structured interviews and 

with available documentary sources (Creswell & Poth, 2018; Patton, 2015). The scoring classes represent 

relative conditions across observation segments rather than instrument-based measurements or continuous 

monitoring data (Leung et al., 2018; Newsome et al., 2013). Prior to the full assessment, a pilot scoring 

exercise was conducted along the Theth-Ndërlysë-Pusi i Zi corridor in order to refine the interpretation 

of class thresholds and enhance consistency in subsequent segment-level assessments (Marion et al., 

2016; Leung et al., 2018). To illustrate the calculation procedure, Table 2 presents an example of 

indicator scoring for a high-use segment located along the Theth–Ndërlysë–Pusi i Zi corridor. 

Table 2 

Example of ICM calculation for a hotspot segment 

Dimension Indicator Score (Si) 

Natural vulnerability Terrain slope 3 

 Soil erosion 3 

Water resource sensitivity 2 

Vegetation cover 3 

Anthropogenic vulnerability Intensity of tourism activities 3 

 Informal constructions 2 

Presence of waste 2 

Habitat disturbance 3 

Public use pressure Visitor density 3 

 Seasonality 2 

Trail pressure 3 

Tourism infrastructure 2 

Total  31 

Source: Authors. 

 

The Environmental Vulnerability Index (ICM) for this segment was calculated as: 

ICM =
31

12
= 2.58 

According to the classification thresholds applied in this study (Table 3), an ICM value of 2.58 falls 

within the high vulnerability category (≥ 2.26). This confirms the classification of the segment as an 

environmental vulnerability “hotspot” (Interagency Visitor Use Management Council, 2016; Leung et 

al., 2018). 

3.3. Data Analysis and Interpretation 

 

Data analysis was conducted at the scale of Theth National Park, which was considered a 

functional management unit, in line with approaches commonly applied in environmental vulnerability 

assessments of protected areas (Selmi et al., 2022; Leung et al., 2018). The data collected through field 

observations and documentary sources were systematized and integrated according to three main 

indicator categories: natural vulnerability, anthropogenic vulnerability, and public use pressure (Leung 

et al., 2018). Each indicator was evaluated individually using a scoring system ranging from 0 to 3, 
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where higher values mean higher levels of environmental vulnerability (Selmi et al., 2022). The 

assessment was based on the comparison of empirical field evidence with the criteria defined in the 

indicator evaluation framework (Table 1), while ICM values were classified according to the thresholds 

reported in Table 3. 

Table 3 

Classification of environmental vulnerability levels 

ICM (Environmental Vulnerability Index) Classification 

0.00 – 0.75 Very low vulnerability 

0.76 – 1.50 Low vulnerability 

1.51 – 2.25 Moderate vulnerability 

2.26 – 3.00 High vulnerability 

Source: Authors, based on Selmi et al. (2022). 

 

Indicator scores were aggregated within each category by calculating mean values, enabling a 

standardized comparison across observation segments (Selmi et al., 2022). This aggregation process 

was used to derive spatial patterns of tourism pressure, and to identify local degradation “hotspots”, 

particularly in areas characterized by high visitor density and limited management infrastructure 

(Rogowski et al., 2025; Medina-Chavarria et al., 2024). The identification of highly vulnerable areas 

was based on spatial comparison of observation segments, taking into account both indicator distribution 

and the concentration of public use (Marion et al., 2016). 

The quantitative analysis was complemented by the qualitative interpretation of data obtained from 

semi-structured interviews with local stakeholders. The interview data were coded into recurrent themes 

related to tourism pressure and environmental degradation, and these themes were compared to segment-

level ICM scores in order to assess consistency between quantitative assessment results and stakeholder 

perceptions (Creswell & Poth, 2018; Patton, 2015). The integration of quantitative and qualitative data 

allowed for a more comprehensive interpretation of the relationship between tourism pressure and 

environmental vulnerability, thereby enhancing the analytical robustness of the study (Medina-

Chavarria et al., 2024). This triangulated approach supports the validation of findings and provides a 

solid basis for the formulation of evidence-based management recommendations. Moreover, the 

aggregation and classification procedure can be replicated in other mountain contexts using the same 

indicator system and classification thresholds (Leung et al., 2018; Rogowski et al., 2025). 

3.4. Study Area 

The study area comprises Theth National Park, located in the Albanian Alps within the 

administrative territory of the Municipality of Shkodër, northern Albania. (Bashkia Shkodër, 2026) The 

park covers an area of approximately 2,630 ha and is characterized by a pronounced altitudinal range, 

extending from about 750 m to over 2,500 m above sea level (Qiriazi, 2020). This altitudinal variability 

has resulted in a mosaic of mountain ecosystems with high ecological and landscape value. Theth 

National Park is part of the wider Albanian Alps National Park and functions as a key accommodation 

and trail-access hub within the protected area. Theth is part of the Shalë administrative unit, which 

includes several small alpine settlements. Census data indicate a marked demographic decline in this 

unit between 2011 and 2023, from 1,804 (2011) to 584 inhabitants (2023) (INSTAT, 2011; INSTAT, 

2023), largely associated with internal and international migration, particularly among younger age 

groups. 

Alongside demographic decline, tourism has intensified considerably. To provide a clearer 

overview of recent tourism dynamics in the study area, Table 4 showcases the total annual visitor 
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numbers for the Albanian Alps National Park and overnight stays recorded in Theth for the 2022–2025 

period. 

Table 4 

Total Albanian Alps NP visitation and overnight stays in Theth (2022–2025) 

Year Total visitors (Albanian Alps NP) Overnight stays (Theth) 

2022 237,094 10,007 

2023 326,220 18,663 

2024 457,965 39,431 

2025 556,840 54,649 

Source: Directorate of Revenue and Directorate of Tourism, Municipality of Shkodër; Regional Administration 

of Protected Areas (RAPA Shkodër). 

 

As shown in Table 4, both overall visitation and overnight stays increased substantially over a 

short period. This rapid growth, occurring within a small alpine settlement system experiencing 

demographic decline, suggests a widening imbalance between resident capacity and seasonal visitor 

flows (INSTAT, 2011, 2023; Directorate of Tourism, Municipality of Shkodër, 2025). During the peak 

summer season, temporary visitor presence can exceed the local demographic capacity several times 

over, contributing to localized pressures on trails, the vegetation cover, water resources, and the waste 

management capacity (Leung et al., 2018; Marion et al., 2016). These dynamics make Theth National 

Park a suitable case for examining environmental vulnerability to tourism pressure and informing 

sustainable visitor management in protected mountain areas. 

To support the interpretation of results, Figure 2 summarizes the conceptual framework applied in 

this study, illustrating how tourism pressure (visitor growth, spatial concentration, and tourism 

infrastructure) interacts with biophysical sensitivity to produce localized environmental stress 

(“hotspots”), and how management responses may address these pressures through zoning, trail 

management, monitoring, and access regulation (Rogowski et al., 2025). 

 

 
 

Fig. 2 – Conceptual framework illustrating the relationship between tourism pressure, environmental vulnerability,  

and management responses in Theth National Park. Source: Authors. 
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4. RESEARCH RESULTS 

This chapter presents the main results of the assessment of environmental vulnerability to tourism 

pressure in Theth National Park. The analysis is supported by an indicator-based approach, the 

aggregated Environmental Vulnerability Index (ICM), and empirical evidence collected from the field. 

The results are presented objectively and structured around three main indicator categories: natural 

vulnerability, anthropogenic vulnerability, and public use pressure. 

4.1. Tourism Dynamics and Anthropogenic Pressure Context 

In order to place the vulnerability results in context and respond to concerns regarding anthropogenic 

pressure, recent tourism dynamics in Theth and the wider Albanian Alps were examined using official 

institutional statistics. As comprehensive data on total day visitors are not systematically available, 

registered overnight stays in Theth were used as a proxy for residential tourism intensity and cumulative 

pressure. Two datasets were used: park-level visitation counts reported by the Shkodër Regional 

Administration of Protected Areas (RAPA Shkodër) and registered overnight stays in Theth reported by 

the Directorate of Tourism in the Municipality of Shkodër. These sources capture different dimensions 

of tourism pressure, overall visitation versus residential intensity, and are therefore interpreted 

comparatively rather than as directly equivalent measures (Marion et al., 2016). Table 5 provides an 

overview of tourism trends and derived pressure indicators for the 2022–2025 period. 

Table 5 

Tourism trends and derived pressure indicators (2022–2025) 

Year Total no. of park 

visitors  

(Albanian Alps NP) 

Overnight stays 

(Theth) 

Overnight stays 

YoY growth (%) 

Estimated visitors 

staying in Theth  

(avg. 2 nights) 

Estimated % of 

park visitors 

staying in Theth 

2022 237,094 10,007 — 5,004 2.1% 

2023 326,220 18,663 86.5% 9,332 2.9% 

2024 457,965 39,431 111.3% 19,716 4.3% 

2025 556,840 54,649 38.6% 27,325 4.9% 

Source: Directorate of Tourism, Municipality of Shkodër (overnight stays in Theth); Regional Administration of Protected 

Areas (RAPA Shkodër) (total no. of park visitors). 

 

Notes: YoY growth (%) = [(Nt − Nt−1)/ Nt−1]  ×  100. The estimated number of visitors 

staying in Theth was derived by dividing the number of overnight stays by the assumed average length 

of stay (2 nights per visitor). The estimated percentage of park visitors staying in Theth was calculated 

as (estimated number of visitors staying / total number of park visitors) × 100 (Eurostat, 2021; UN 

Tourism, 2023). 

The indicators in Table 5 show a sustained increase in tourism activity in recent years, combined 

with strong seasonality and pronounced spatial concentration in and around the main access corridors 

and accommodation clusters (Rogowski et al., 2025). Accordingly, overnight stays are used here to 

complement park-level visitation counts when interpreting pressure trends. Importantly, this tourism 

growth occurs in a context of demographic decline (Section 3.4) (INSTAT, 2011, 2023). During peak 

summer months, temporary visitor presence can exceed local demographic capacity several times over, 

intensifying pressure on trails, vegetation cover, water resources, and waste-management capacity. This 

quantitative context helps explain why environmental vulnerability is not evenly distributed across the 

park, but instead accumulates in specific observation segments where concentrated public use intersects 

with biophysical sensitivity and limited management capacity, leading to the formation of the 

environmental “hotspots” analysed in the following sections (Marion, 2026; Leung et al., 2018). 
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4.2. Spatial Distribution of Environmental Vulnerability Levels 

The evaluation of individual indicators and their aggregation into the Environmental Vulnerability 

Index (ICM) indicate that environmental vulnerability in Theth National Park is spatially differentiated 

rather than evenly distributed across the protected area. Although park-scale mean values provide an 

overall summary of vulnerability conditions, segment-based assessments reveal that tourism pressure is 

concentrated in specific high-use areas during the peak summer season. Semi-structured interviews with 

local residents, tourism operators, and park administration representatives consistently indicate that 

visitor pressure is highest along the main hiking corridors and around key attraction nodes and 

infrastructure clusters. These stakeholder insights support and contextualize the indicator-based 

assessment, confirming that environmental vulnerability is closely linked to the spatial concentration of 

tourism activities within the park. 

4.2.1. Natural Vulnerability Results 

The assessment of natural vulnerability indicates that Theth National Park is characterized by 

moderate to high biophysical sensitivity, closely linked to the geomorphological and ecological 

conditions of the alpine environment. Terrain slope emerged as a key factor, with higher vulnerability 

values observed on steep slopes and along natural corridors of tourist movement. In these areas, the 

combination of steep terrain and intensive public use increases the risk of soil instability (Newsome et 

al., 2013; Leung et al., 2018). Soil erosion was identified as an active seasonal process, particularly 

along major tourist trails and in areas where the vegetation cover has been disturbed. The sensitivity of 

water resources was generally low to moderate across most of the park but increased in proximity to 

areas intensely used by visitors during the summer season. The vegetation cover exhibited localized but 

clearly visible damage primarily associated with trampling and the informal diversion of established 

trails (Newsome et al., 2013). 

As shown in Table 1, natural vulnerability was assessed based on four biophysical indicators: 

terrain slope, soil erosion, water resource sensitivity, and vegetation cover. Each indicator was scored 

on a scale from 0 to 3, where higher values represent higher levels of environmental vulnerability (Selmi 

et al., 2022). 

Table 6 

Assessment of natural vulnerability indicators in Theth National Park 

Category Indicator Score (Si) 

Natural 

vulnerability 

Terrain slope 2 

Soil erosion 2 

Water resource sensitivity 2 

Vegetation cover 2 

Total  8 

Source: Authors. 

 

The values presented in Table 6 are park-level mean scores derived from segment-based 

assessments, whereas spatial differentiation is examined in the following sections. To summarize the 

overall level of natural vulnerability, the scores of the four indicators were averaged to produce the 

Natural Vulnerability Index (ICMₙ). 

 

Calculation of the Natural Vulnerability Index (ICMₙ) 

For the calculation of the index, the arithmetic mean of the scores of the respective indicators was 

used: 
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𝐼𝐶𝑀𝑛 =
∑ 𝑆𝑖

4
𝑖=1

4
 

where: 

• Si is the score of the individual indicator; 

• 4 is the number of natural vulnerability indicators. 

By substituting the values: 

IC𝑀𝑛 =
2 + 2 + 2 + 2

4
=

8

4
=  2.00 

The value ICMₙ = 2.00 is classified within the moderate vulnerability category, according to the 

classification system applied in this study (Table 3). The same classification thresholds applied to the 

overall ICM were also used for the sub-indices to ensure methodological consistency (Selmi et al., 

2022). The results show that Theth National Park is characterized by moderate biophysical sensitivity, 

associated with steep terrain slopes, the presence of erosive processes, the sensitivity of water resources, 

and localized damage to vegetation cover. This level of natural vulnerability creates predisposing 

conditions for environmental degradation, particularly when natural stressors interact with increasing 

anthropogenic pressure and intensified public use. 

 

4.2.2. Anthropogenic Vulnerability Results 

The results indicate that anthropogenic vulnerability in Theth National Park is spatially 

concentrated and closely associated with the seasonal intensity of tourism activities. During the summer 

peak, increased tourism activity contributes to pressure on soils, vegetation, and surrounding habitats, 

particularly along hiking trails and in accommodation clusters (Newsome et al., 2013; Leung et al., 

2018; Rogowski et al., 2025). Field observations documented locally present informal constructions, 

which contribute to habitat fragmentation and alterations of the traditional landscape structure. The 

presence of waste was primarily seasonal, with temporary accumulation during peak visitation periods, 

while habitat disturbance was visible in specific areas, reflecting the interaction between tourism 

pressure and limited management and enforcement capacity (Marion, 2026; Leung et al., 2018). 

Anthropogenic vulnerability was assessed using four indicators: intensity of tourism activities, 

informal constructions, presence of waste, and habitat disturbance, scored on a 0–3 scale (Selmi et al., 

2022). Table 7 reports park-level mean scores derived from segment-based assessments. 

Table 7 

Assessment of anthropogenic vulnerability indicators in Theth National Park 

Category Indicator Score (Si) 

Anthropogenic 

vulnerability  

Intensity of tourism activities 2 

Informal constructions 2 

Presence of waste 2 

Habitat disturbance 2 

Total  8 

Source: Authors. 

 

The values presented in Table 7 represent park-level mean scores derived from segment-based 

assessments, while spatial differentiation is examined in the following sections. To summarize the 

overall level of anthropogenic vulnerability, the scores of the four corresponding indicators were 

averaged to produce the Anthropogenic Vulnerability Index (ICMₐ), as expressed in the following 

formula. 
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Calculation of the Anthropogenic Vulnerability Index (ICMₐ) 

The Anthropogenic Vulnerability Index was obtained by averaging the scores of the four 

anthropogenic indicators. 

𝐼𝐶𝑀𝑎 =
∑ 𝑆𝑖

4
𝑖=1

4
 

where: 

• Si is the score of the individual indicator; 

• 4 represents the number of anthropogenic vulnerability indicators. 

By substituting the values: 

𝐼𝐶𝑀𝑎 =
2 + 2 + 2 + 2

4
=

8

4
=  2.00 

The value ICMₐ = 2.00 falls within the moderate vulnerability category according to the 

classification thresholds applied in this study (Table 3). At the park scale, this result indicates a moderate 

anthropogenic pressure associated with seasonal tourism activity, the presence of informal constructions, 

localized waste accumulation, and visible habitat disturbance. Although the overall level is moderate, 

these pressures become more pronounced in high-use segments during the peak tourism season. 

4.2.3. Public Use Results 

Public use indicators reveal an uneven spatial distribution of tourism pressure across the park. 

Visitor density and pronounced seasonality emerge as the main factors contributing to increased 

environmental vulnerability, particularly in areas close to existing infrastructure and along primary 

hiking trails (Leung et al., 2018; Rogowski et al., 2025). Trail pressure was assessed as moderate-to 

high in the most frequently used segments, where visible surface degradation and an informal widening 

of walking corridors were observed (Newsome et al., 2013). Tourism infrastructure was found to be 

insufficient in several key areas, contributing to the spatial concentration of public use and increased 

localized pressure (Marion et al., 2016; Leung et al., 2018). The vulnerability related to public use was 

assessed based on four indicators reflecting the intensity and patterns of tourism use within the territory: 

visitor density, seasonality, trail pressure, and tourism infrastructure. Public-use pressure was assessed 

using four indicators – visitor density, seasonality, trail pressure, and tourism infrastructure – scored on 

a 0–3 scale (Table 8). 

Table 8 

Assessment of public use indicators in Theth National Park 

Category Indicator Score (Si) 

Public use pressure 

Visitor density 2 

Seasonality 2 

Trail pressure 2 

Tourism infrastructure 2 

Total   8 

Source: Authors. 

 

The values in Table 8 represent park-level mean scores derived from segment-based assessments. 

The resulting Public Use Index (ICMₚ), obtained by averaging the scores of the four indicators (Section 3.2), 

is 2.00, indicating a moderate level of vulnerability according to the classification presented in Table 3. 
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Calculation of the Public Use Pressure Index (ICMₚ) 

To summarize the overall level of public use pressure, the scores of the four corresponding 

indicators were averaged to produce the Public Use Index (ICMₚ), as shown in the following formula. 

𝐼𝐶𝑀𝑝 =
∑ 𝑆𝑖

4
𝑖=1

4
 

where: 

• Si is the score of the individual indicator; 

• 4 represents the number of public use indicators. 

By substituting the values: 

𝐼𝐶𝑀𝑝 =
2 + 2 + 2 + 2

4
=

8

4
=  2.00 

The value ICMₚ = 2.00 falls within the moderate vulnerability category (1.51–2.25). Public use 

pressure is therefore moderate at the park scale, but is spatially concentrated during peak summer periods 

and along the main tourism corridors, particularly heavily used hiking trails and areas near existing 

infrastructure (Leung et al., 2018; Rogowski et al., 2025). This concentration increases localized 

environmental stress and contributes to the formation of high-vulnerability areas (“hotspots”) (Marion, 

2026; Leung et al., 2018). Hotspots (ICM ≥ 2.26) were identified through segment-level spatial 

comparison (Section 3) and were mainly located along major trails and easily accessible areas with 

limited infrastructure (Leung et al., 2018). Stakeholder perceptions confirmed that pressure is most 

intense along these corridors during the summer season, reinforcing the indicator-based results. 

4.2.4. Results of the Total Environmental Vulnerability Index (ICM) 

The aggregation of all indicators produced an overall Environmental Vulnerability Index (ICM) 

of 2.00, placing Theth National Park within the moderate vulnerability category according to the 

classification thresholds applied in this study (Table 3) (Selmi et al., 2022). This result reflects the 

combined influence of alpine biophysical sensitivity and tourism-related pressures, particularly the 

seasonal concentration of public use (Leung et al., 2018). Representatives of the park administration 

emphasized the lack of effective access control mechanisms, identifying this as a key management 

constraint that increases vulnerability in areas subject to intensive visitor use. The Total Environmental 

Vulnerability Index (ICM) was calculated by integrating all 12 indicators organized into three categories 

– natural vulnerability, anthropogenic vulnerability, and public use pressure – as described in Section 3 

(Selmi et al., 2022). Table 9 summarizes the park-level mean scores by category. 

Table 9 

Summary of indicator scores by vulnerability category 

Category Number of indicators Total score ICM by category 

Natural vulnerability 4 8 2.00 

Anthropogenic vulnerability 4 8 2.00 

Public use pressure 4 8 2.00 

Total 12 24 2.00 

Source: Authors. 

 

Calculation of the Total Environmental Vulnerability Index (ICM) 

The Total Environmental Vulnerability Index (ICM) was derived by averaging the scores of the 

12 indicators included in the analysis, as expressed in the following formula: 
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𝐼𝐶𝑀 =
∑ 𝑆𝑖

12
𝑖=1

12
 

where: 

• Si is the score of each individual indicator; 

• 12 is the total number of indicators included in the analysis. 

 

Based on the indicator scores, the index value is: 

𝐼𝐶𝑀 =
24

12
=  2.00 

The value ICM = 2.00 falls within the moderate vulnerability category (1.51–2.25), according to 

the classification thresholds defined and applied in this study (Table 3). This does not imply a low-risk 

situation; rather, it indicates that tourism-related pressures are already visible in specific high-use 

segments (e.g., trail widening, localized erosion, trampling, and seasonal waste), but can still be reduced 

through timely, targeted measures. From a management perspective, moderate vulnerability is a 

preventive threshold, calling for actions such as peak-season visitor-flow management, trail 

maintenance and stabilization, control of informal shortcuts, improved waste services in high-use areas, 

and strengthened monitoring and access regulation (Leung et al., 2018; Marion, 2026). Although the 

park-scale sub-index means are identical, vulnerability is not spatially uniform; it clusters in “hotspots” 

along main corridors and near infrastructure, as also reflected in stakeholder interviews. 

4.2.5. Stakeholder Perceptions 

The semi-structured interviews reveal a strong overall convergence among stakeholder groups 

regarding the visibility and main drivers of tourism pressure in Theth National Park. Although local 

residents, tourism operators, and park administration representatives relate to tourism through different 

institutional and economic roles, they consistently identified similar key issues: pronounced seasonality, 

spatial concentration of visitors along a limited number of trails and attractions, localized trail 

degradation, and recurring waste-management challenges during peak months. This triangulated 

evidence enhances the interpretative robustness and management relevance of the findings. 

Although there was strong agreement on the main drivers of pressure, stakeholder groups 

emphasized different dimensions of the problem. Local residents mainly highlighted everyday 

congestion and cleanliness issues during July-August; tourism operators tended to balance 

environmental concerns with the economic importance of peak-season demand while acknowledging 

concentrated use along a limited number of trails; and park administration representatives focused on 

institutional constraints, particularly limited staffing, monitoring tools, and enforcement capacity. These 

differences reflect each group’s role and exposure to tourism impacts rather than disagreement, and they 

help explain how environmental “hotspots” emerge where concentrated public use intersects with 

biophysical sensitivity and limited management capacity. 

Local residents primarily framed tourism pressure through direct seasonal experience, repeatedly 

referring to July-August as a period when the area becomes “overloaded,” with impacts most visible on 

trails, near water features, and around accommodation clusters. As one resident explained: “In July and 

August it gets too much, there are people everywhere. The paths get crowded, and it’s hard to keep 

things clean” (Local resident, Interview 3). These observations reflect the everyday reality of 

concentrated seasonal tourism in a small mountain community with limited infrastructure and a 

declining resident population. 

Tourism operators, particularly those managing the highest visitor turnover, acknowledged that 

most tourists follow the same main routes and access corridors, intensifying localized impacts. While 
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they emphasized the economic importance of tourism, they also recognized that peak-season 

overcrowding contributes to trail widening, visible erosion, and vegetation disturbance in frequently 

used segments, patterns consistent with findings from recreation ecology literature on concentrated use 

in mountain environments (Monz et al., 2013; Marion et al., 2016; Pickering & Hill, 2007): “Most 

visitors go to the same places and use the same trails. Every summer you can see the paths getting wider 

and more damaged” (Tourism operator, Interview 9). 

Representatives of the park administration largely confirmed these concerns, but highlighted 

operational and institutional constraints. Limited staffing, insufficient monitoring tools, and restricted 

enforcement capacity were identified as key barriers to effectively regulating visitor flows during peak 

periods. As one representative noted: “We don’t have enough staff and control tools to manage the peak 

season properly.” (Park administration representative, Interview 15). Such constraints are frequently 

emphasized in the international visitor-management guidance for protected areas, particularly in 

contexts where tourism growth outpaces management capacity (Eagles et al., 2002; Leung et al., 2018). 

Overall, the consistency of perceptions across stakeholder categories suggests that tourism-related 

environmental pressure in Theth is experienced as a direct and observable reality rather than an abstract 

management concern. At the same time, differences in emphasis were evident: residents focused more 

on daily overload and cleanliness issues, operators balanced environmental concerns with the economic 

dependence on tourism, and the administration stressed enforcement and capacity limitations. These 

recurring themes support and contextualize the indicator-based results, reinforcing the interpretation that 

environmental vulnerability “hotspots” emerge where seasonal visitor concentration intersects biophysical 

sensitivity and management constraints (Turner et al., 2003; Adger, 2006; Selmi et al., 2022). 

In this sense, stakeholder perceptions do not merely confirm the quantitative findings; they help 

explain the mechanisms through which tourism pressure becomes spatially concentrated and 

environmentally significant within a context characterized by demographic decline and limited 

institutional capacity. This integrated interpretation strengthens the analytical coherence between field 

evidence, statistical trends, and the ICM-based vulnerability assessment. 

4.3. Spatial Distribution of Environmental Vulnerability and Identification of “Hotspots” 

Although the mean value of the Environmental Vulnerability Index (ICM) for Theth National Park 

indicates an overall moderate level of vulnerability (ICM = 2.00), the segment-level analysis reveals a 

clearly heterogeneous spatial distribution of environmental risk. Higher ICM values coincide with areas 

of concentrated public use, particularly along major tourist trails and in proximity to existing tourism 

infrastructure. These findings confirm that environmental vulnerability is not evenly distributed across 

the park, but accumulates in specific observation segments where visitor pressure overlaps with 

biophysical sensitivity. Environmental “hotspots” were identified as observation segments with ICM 

values ≥ 2.26, in accordance with the classification system presented in Section 3. Their interpretation 

was supported by field evidence of concentrated public use and visible environmental impacts. The 

results indicate that hotspot segments are primarily located: (i) along major hiking corridors; (ii) in areas 

adjacent to accommodation clusters within Theth village; and (iii) in recreational spaces subject to 

intensive seasonal use. 

The spatial concentration of hotspot areas is consistent with recent tourism trends. Official data 

from the Municipality of Shkodër indicate that Theth recorded 39,431 overnight stays in 2024, reaching 

54,649 overnight stays in 2025 (Directorate of Tourism, Municipality of Shkodër, 2025). This marked 

growth in tourism activity within a relatively small alpine environment intensifies localized pressures, 

particularly when combined with strong seasonality and the clustering of visitors along a limited number 

of access corridors and attraction nodes (Leung et al., 2018; Rogowski et al., 2025). Hotspot formation 

therefore reflects not only overall tourism growth, but also the uneven spatial and temporal concentration 
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of visitor use. Similar dynamics have been documented in other alpine protected areas, where 

environmental degradation correlates more strongly with concentrated peak-season use than with total 

annual visitation levels (Pickering & Hill, 2007; Marion et al., 2016; Monz et al., 2013). 

Table 10 

High environmental vulnerability areas identified in Theth National Park 

Area / Segment ICM Main observed characteristics Classification 

Theth–Ndërlysë–Pusi i Zi 

hiking corridor 
≥ 2.50 

Soil erosion, vegetation degradation due to trampling and 

off-trail movement, high visitor density 
Hotspot 

Accommodation cluster in 

Theth village 
≥ 2.55 

Informal constructions, seasonal waste accumulation, 

pressure on water resources 
Hotspot 

Seasonal recreational areas near 

major attractions 
≥ 2.30 

Intensive seasonal use, trail widening, localized habitat 

disturbance 
Hotspot 

Peripheral areas of the park < 1.50 Low visitor pressure, limited visible environmental impacts Non-hotspot 

Source: Authors. 

 

Consistent with the hotspot areas summarized in Table 10, field observations provide more 

detailed evidence of how concentrated visitor use translates into concrete ecological impacts along the 

park’s main access corridors. Tourist movement affects vegetation and habitat structure not only by 

people trampling along designated trails, but also by them walking off-trail, which accelerates surface 

erosion, reduces ground cover, and fragments small habitat patches. These impacts are particularly 

pronounced in alpine environments, where plant communities are fragile and recovery capacity is 

limited (Lamorski et al., 2007; Pescott & Stewart, 2014; Pickering & Hill, 2007). 

Field observations conducted during the peak tourism season indicate that trails leading to major 

natural attractions showcase the areas with the highest concentration of environmental pressure. A 

telling example can be found in Figure 3, which illustrates the Theth-Ndërlysë-Pusi i Zi hiking corridor 

and associated points of interest. This corridor is one of the most frequently used routes in the park and 

corresponds to a segment characterized by elevated environmental vulnerability. 

 

Fig. 3 – Theth-Ndërlysë-Pusi i Zi hiking trail. Source: Authors. 
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Systematic observations along the Theth-Ndërlysë-Pusi i Zi corridor documented localized 
impacts consistent with high public-use pressure. The most pronounced degradation occurred in steep 
and heavily trafficked sections, where surface soil erosion, the widening of the trail footprint, and the 
loss of the adjacent vegetation cover were clearly visible. In several locations, visitor movement outside 
the formal trail created informal secondary paths, increasing vegetation fragmentation and accelerating 
erosive processes. Vegetation damage was particularly evident near stopping points and recreational 
nodes, where repeated trampling reduced ground cover and soil protection. In addition, seasonal waste 
accumulation, mainly plastic materials and food-related litter, was observed near easily accessible areas 
and close to the tourism infrastructure, adding pressure on surrounding vegetation and nearby water 
resources. These field-based observations directly informed the scoring of soil erosion, vegetation cover, 
habitat disturbance, and public use indicators, in line with the criteria defined in Table 1. Accordingly, 
the Theth-Ndërlysë-Pusi i Zi corridor was classified as one of the main environmental stress “hotspots” 
within Theth National Park. 

5. DISCUSSION 

The results of this study show that environmental vulnerability in Theth National Park is spatially 
differentiated rather than uniformly distributed across the territory. Although the aggregated 
Environmental Vulnerability Index (ICM) indicates a moderate level of vulnerability at the park scale 
(ICM = 2.00), the segment-based analysis clearly reveals localized areas of higher environmental stress. 
These “hotspots” are primarily consolidated along major hiking corridors and in proximity to the tourism 
infrastructure, confirming that vulnerability is shaped more by the spatial and seasonal clustering of 
visitor flows than by absolute annual visitation levels. 

The interaction between natural sensitivity and anthropogenic pressure emerges as a central 
explanatory mechanism. Steep slopes, erosion-prone terrain, and fragile alpine vegetation constitute the 
structural basis of environmental vulnerability. However, the seasonal intensification of tourism 
activities, localized waste accumulation, informal constructions, and concentrated public use amplify 
the degradation risk. In line with the vulnerability frameworks proposed by Turner et al. (2003) and 
Adger (2006), vulnerability in Theth can therefore be understood as the outcome of the dynamic 
interactions between biophysical exposure, human pressure, and limited adaptive capacity. 

The findings are consistent with international research in alpine protected areas. Studies in the 
Swiss and Austrian Alps show that trail degradation and soil erosion are closely associated with 
concentrated visitor use along specific corridors rather than with total annual numbers (Pickering & Hill, 
2007; Kling et al., 2017). Similar dynamics have been documented in Himalayan protected areas, where 
strong seasonality and limited management capacity intensify localized environmental vulnerability 
(Nepal & Chipeniuk, 2005; Barros & Gonnet, 2013). The case of Theth reinforces this pattern within a 
Southeastern European alpine context that remains underrepresented in the literature. This study helps 
address an empirical gap in vulnerability evidence from Southeastern European alpine protected areas. 

Stakeholder perceptions further strengthen the interpretation of the indicator-based assessment. 
The convergence of views among residents, tourism operators, and park administration representatives 
indicates that tourism-related environmental pressure is widely recognized as a direct and observable 
phenomenon. While residents emphasized seasonal overcrowding and waste-related challenges, 
operators acknowledged trail degradation alongside the economic dependence on tourism, and park 
authorities highlighted limitations in monitoring and enforcement capacity. This triangulated evidence 
supports the identification of environmental hotspots as zones where concentrated seasonal public use 
intersects with ecological sensitivity and institutional constraints. 

Beyond tourism dynamics, demographic trends add an additional structural dimension. The 

marked decline of the resident population in the Shalë administrative unit, combined with the rapid 

increase in overnight stays (INSTAT, 2011; INSTAT, 2023; Directorate of Tourism, Municipality of 
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Shkodër, 2025), suggests a growing imbalance between local demographic capacity and seasonal 

tourism intensity. Environmental vulnerability in Theth therefore reflects not only ecological fragility, but 

also the limited adaptive capacity of a small mountain community experiencing rapid tourism growth. 

From a management perspective, the results suggest that public use makes up the most manageable 

component of vulnerability. Targeted measures such as trail formalization and maintenance, access 

regulation during peak periods, strengthened seasonal monitoring, and improved waste-management 

systems emerge as priority interventions for reducing localized environmental stress. In this sense, the 

study contributes to ongoing debates on sustainable tourism in protected mountain areas by providing 

empirically grounded evidence from an alpine context in Southeastern Europe. 

At the same time, several methodological limitations should be acknowledged. The indicator-

based assessment relies on a semi-quantitative scoring system (0-3 scale) grounded in standardized class 

descriptions and expert judgment. Although scores were triangulated with stakeholder perceptions and 

field observations, they do not replace instrument-based measurements or continuous environmental 

monitoring data. In addition, field observations were conducted during the peak summer season, 

capturing the period of maximum tourism pressure, but do not reflect potential seasonal variability 

outside the main tourism period. A multi-season or year-round assessment would allow for a more 

comprehensive understanding of temporal dynamics. 

Furthermore, the analysis was conducted without GIS-based spatial modelling or high-resolution 

geospatial quantification. While observation segments were functionally delineated and systematically 

compared, future research could integrate geospatial analysis to refine hotspot identification and 

enhance spatial precision. Finally, the study adopts a cross-sectional design and does not incorporate 

longitudinal monitoring data. Long-term assessment would be necessary to evaluate trends in 

environmental vulnerability and the effectiveness of management interventions over time. 

Despite these limitations, the integrated framework applied in this study provides a robust and 

transferable analytical structure for identifying spatially concentrated environmental risk in protected 

mountain areas. By combining indicator-based assessment, field evidence, and stakeholder knowledge, 

the study offers a practical basis for adaptive tourism management and contributes to the broader 

understanding of vulnerability dynamics in alpine socio-ecological systems. 

6. CONCLUSIONS 

This study examined how tourism pressure translates into environmental vulnerability in Theth 

National Park by combining an indicator-based index (ICM) with field observations and stakeholder 

insights. At the park scale, the overall ICM indicates a moderate level of vulnerability. However, the 

segment-based analysis makes it clear that risk is not evenly spread across the territory. Instead, 

vulnerability builds up in specific places where tourism use is concentrated. 

The most vulnerable segments (“hotspots”) are mainly found along the main hiking corridors and 

near the tourism infrastructure. In these areas, steep terrain and erosion-prone surfaces interact with intensive 

seasonal visitation, leading to visible trail degradation, vegetation damage, and localized environmental 

stress. The findings therefore reinforce a key point also reported in other mountain protected areas: what 

matters most is not only how many visitors arrive in a year, but where and when they cluster. 

Methodologically, the ICM framework helped separate the overall park condition from localized 

high-risk segments, while the integration of interviews improved interpretation by showing how 

pressure is experienced on the ground. Stakeholders consistently pointed to peak-season overcrowding, 

trail impacts, waste challenges, and limited capacity for monitoring and enforcement as the main issues 

shaping vulnerability. 
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The results also highlight a wider territorial context: demographic decline combined with a rapidly 

increasing tourism demand suggests a growing imbalance between local capacity and seasonal visitor 

intensity. This makes adaptive management especially important in small alpine communities where 

infrastructure and institutional resources remain limited. 

In practical terms, reducing vulnerability in Theth requires targeted, place-based measures, 

particularly trail formalization and maintenance, access regulation during peak periods, improved waste 

management, and stronger seasonal monitoring. Future research should extend this approach to other 

alpine protected areas and include longitudinal monitoring to evaluate how vulnerability patterns evolve 

over time and under different management conditions. 
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