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Mountainous climate cities in Iran face numerous environmental challenges due to their
unique natural features and urban development patterns, the intensity of which is
influenced by both natural and human factors. This study aims to prioritize these
challenges by comparing the results of a systematic literature review with the perspectives
of urban planning and environmental experts. In terms of methodology, this research is
descriptive and analytical. The required data were first gathered based on the PRISMA
framework by searching academic databases and the challenges were then extracted using
inductive content analysis and prioritized according to their frequency. In the next step,
the Analytic Hierarchy Process and a pairwise comparison questionnaire were utilized to
assess the experts views. The data were aggregated using the geometric mean and
analyzed in Super Decisions software, while the consistency of judgments was evaluated
through the inconsistency rate. The results indicated a significant difference between the
prioritization of challenges in scientific studies and the perspectives of experts. The
academic literature emphasizes natural hazards such as floods, landslides, and air
pollution, whereas experts place a higher priority on structural and managerial issues such
as the water crisis, population density, migration, traffic, and infrastructural deficiencies.
This suggests that while research texts focus on visible consequences, professional insight
considers human and managerial roots to be more decisive. Ultimately, the environmental
challenges of these cities are not solely driven by natural factors but are influenced by the
pattern of development. Achieving sustainability requires a transition from a crisis-driven
approach to integrated, proactive, and resilient planning.
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Introduction

Today, rapid and unbalanced urbanization, coupled with a disregard for ecological capacities, has led to
structural environmental crises in Iranian cities. Among these, mountainous cities are considered the
most vulnerable urban systems due to complex topography, steep slopes, and strict limitations on
horizontal expansion, exposing them to severe hazards such as flooding, landslides, and natural resource
degradation. A significant portion of these crises stems from the misalignment of urban planning policies
with the environmental carrying capacity of these regions. Furthermore, existing approaches to these
challenges remain largely unidimensional, revealing a profound gap between theoretical priorities
derived from scientific literature and practical, on-the-ground realities perceived by executive experts.
This misalignment ultimately undermines policy effectiveness. To bridge this gap, this study first utilizes
a systematic review to identify the critical environmental challenges of mountainous cities.
Subsequently, using the Analytic Hierarchy Process (AHP), it systematically compares and analyzes
theoretical priorities against the practical insights of urban management experts in Iran.

Material and Methods

This applied study employs a mixed-methods (qualitative-quantitative) approach executed in two main
steps. Step 1 (Qualitative): To identify the environmental challenges of mountainous cities in Iran, a
systematic literature review was conducted based on the PRISMA statement, spanning publications from
2006 to 2026 across Noormags, Comprehensive Portal of Human Sciences, and Google Scholar. Out of
2,425 retrieved articles, 147 met the inclusion criteria. Inductive content analysis yielded 5 main
components (Geological, Hydro-meteorological/Climatic, Pollutions, Population, and Urban Waste) and
28 key indicators, establishing the hierarchical framework. Step 2 (Quantitative): The Group Analytic
Hierarchy Process (GAHP) was utilized to prioritize these challenges. Data were gathered through a
pairwise comparison questionnaire based on Saaty’s 9-point scale, validated by urban planning faculty
members. The target population comprised 18 purposively selected urban planning and environmental
experts. Individual judgments were aggregated using the geometric mean. Finally, data analysis, final
weight extraction, and consistency ratio screening (with a threshold of CR < 0.1) were performed using
Super Decisions software.

Results

The comparative analysis reveals a notable structural divergence between theoretical research and
practical expertise. While the systematic literature review predominantly focuses on the frequency of
visible natural hazards and their direct physical impacts, urban planning experts prioritize managerial,
demographic, and infrastructural factors as the foundational roots of environmental crises in
mountainous cities. In the hydro-meteorological and climatic sector, although scientific texts rank
flooding and runoff first due to their high frequency, experts consider the water crisis a critical priority,
viewing it not merely as a climatic event but as a direct consequence of spatial mismanagement and
unsustainable development. Similarly, regarding pollution, while academic studies heavily emphasize
air pollution driven by publication volume, practitioners assign a higher weight to water and soil
pollution, linking them directly to urban health and the long-term sustainability of vital habitats. This
perceptual gap is equally evident across demographic, geological, and waste management components.
In terms of population, experts identify population density and migration as primary structural drivers
that accelerate ecological degradation and unauthorized construction on fragile slopes, whereas these
indicators receive far less attention in past literature. Geologically, academic research centers on abrupt
disasters like earthquakes and landslides, whereas urban planners favor addressing slow-onset processes
like soil erosion and subsidence to enhance long-term structural resilience. Finally, within the urban
waste sector, unlike the academic focus on solid waste, experts prioritize urban wastewater due to its
severe and immediate threat to fragile mountainous water sources. In conclusion, these discrepancies
demonstrate that urban planning in Iran must shift its paradigm from reactive disaster management to
proactive structural intervention, focusing on infrastructure development and aligning population
distribution with the ecological carrying capacity of mountainous environments.
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Discussion and Conclusion

The results of this study indicate that urban planning in mountainous cities is characterized by a distinct
gap between theory and practice. While the scientific literature heavily emphasizes visible natural
hazards such as floods, landslides, and air pollution, executive experts place a higher priority on
structural challenges including the water crisis, population density, migration, and infrastructural
deficiencies. This discrepancy reflects different modes of cognition rather than flaws; professional
practice offers context-based insights, whereas academic theory uncovers long-term causal
relationships. Therefore, achieving sustainability requires a systematic integration of both approaches.
The distinct contribution of this study lies in its specific focus on mountainous environments,
demonstrating that their environmental crises are driven by spatial planning patterns rather than mere
natural conditions. Ultimately, ensuring resilience requires a paradigm shift from reactive crisis
management to proactive strategies centered on sustainable water management and physical urban
containment.
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Figure 2. The hierarchical structure of the research at three levels: objectives, components, and indicators
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Figure 2. The flow diagram of the reviewed articles on environmental challenges in mountain climate
cities of Iran
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Table 1. Frequency and percentage of occurrence of environmental challenges in mountain climate cities
of Iran in the reviewed articles
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Table 2. Summary of environmental challenges with sub-challenges in the reviewed articles
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Table 3. Classification of environmental challenges and sub-challenges in mountain climate cities into
three groups with different occurrence percentages
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Table 4. Classification of environmental challenges in mountain climate cities of Iran
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Table 5. Importance Coefficients of Environmental Categories in Mountain Climate Cities of Iran
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Table 6. Importance coefficients of the subcategories of geology, meteorology—climate, and population

Wi ol B U 2 5 O slapile Bl ool Wi
0.048 Llg, 5 oM ISR 0.043
0.043 Ssis WA 0.037
0.024 Lo> i)zl SB il 0.03
0.028 &l s IS (2l Jidy oy 43 0.024
0.004 iy slaaslol Ko iy 0.018
0.004 Ol ojly ol 0.012

0.014 &5 g laals (lasnl s 0.006



JFed o 6 ylasis V9 5,90 o s Cony j Lo 04%

Wi Bl 5 Iyp 5 o ol b Sl Wi
0.009 6y, b Cognax slailly Wi
0.009 S g9 el S plee 0.052
0.033 (S o) Ol 59008 N .U 0.156
0.001 Gl o po b o po 0.001

SR Hlowwy 9 B F3gIT (gl s -V Jgo
Table 7. Subcategories of pollution and municipal waste
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Table 8. Calculation of the final weights of environmental challenges in mountain climate cities
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Table 9. Prioritization of environmental challenges in mountain climate cities of Iran from the
perspectives of experts and systematically reviewed articles
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