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his research was conducted with the aim of integrating Multi-Criteria Decision
Analysis (MCDA) and Geographic Information Systems (GIS) to promote sustainable
tourism management and reduce flood risk along the Talar River corridor (Zirab City).
The study is applied in nature and employs a descriptive—analytical methodology. Data
were collected through structured questionnaires, semi-structured interviews, and
spatial GIS datasets, and standardized using the Min—-Max Scaling method.

The decision-making model comprised seven key indicators: flood hazard, tourism
potential, community vulnerability, resilience, ecological importance, economic value,
and accessibility. Indicator weighting was performed based on expert consensus
through the Analytic Hierarchy Process (AHP).

Findings revealed that Region B, with a final score of 0.83, ranked first in sustainable
tourism development potential, whereas Region A scored 0.68 (moderate priority) and
Region C scored 0.52 (low priority). Sensitivity analysis indicated that increasing the
weight of the ecological indicator further improved the score of Region B while
maintaining the stability of the overall ranking. The integrated MCDA map highlighted
that the most promising tourism development opportunities are concentrated in areas
with low flood hazard and high visitor attraction potential.

Overall, the results demonstrate the effectiveness of the MCDA-GIS model in
integrating environmental, economic, and social data to optimize resource allocation,
enhance data-driven decision-making, and mitigate environmental risk.
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Tourism is a key driver of economic, social, and
environmental development. In northern lIran,
rivers offer unique ecological diversity, natural
landscapes, and substantial ecotourism
potential. The Talar River in Zirab, Mazandaran
Province, exemplifies these advantages but
faces significant challenges from flood hazards,
infrastructure gaps, and unregulated
development. These issues undermine both
tourism  attractiveness and environmental
resilience.Climate variability and increasing
flood frequency highlight the urgent need for
integrated, evidence-based river management.
Traditional engineering-focused approaches are
insufficient to balance environmental protection
with tourism growth. In this context, integrating
Multi-Criteria Decision Analysis (MCDA) with
Geographic  Information  Systems  (GIS)
provides a robust decision-support framework.
By combining spatial evaluation, expert
judgment, and weighted indicators—including
flood hazard, tourism potential, vulnerability,
resilience, economic value, accessibility, and
ecological importance—this study aims to
identify and prioritize safe, sustainable tourism
zones. The approach ultimately offers a
transferable model for similar riverine
environments  facing flood risks and
development pressures.

This applied research adopted a descriptive—
analytical design to evaluate tourism potential
and flood risk along the Talar River corridor.
The study population consisted of 60
participants, including local managers, subject-
matter experts, and residents of Zirab. Data
were collected through structured
questionnaires, semi-structured interviews, and
direct field observations.

Key criteria—flood hazard, tourism potential,
vulnerability, resilience, economic value,
accessibility, and ecological importance—were
identified from literature review, expert
consultation, and field surveys. Each criterion
was defined by measurable sub-indicators (e.g.,
flood frequency and extent, accommodation
diversity, infrastructure quality, ecological
sensitivity).

Criteria weighting was conducted using a
Multi-Criteria Decision Analysis (MCDA)
framework. The Min-Max normalization
method was applied to bring all data to a
uniform scale, followed by weight assignment
through expert pairwise comparisons. Spatial
analysis was performed in a GIS environment
to map, overlay, and prioritize zones. Final
outputs integrated both statistical weighting and
spatial distribution, producing a set of maps and
rankings for safe, sustainable tourism
development in the flood-prone river corridor.

The integrated MCDA-GIS analysis revealed
significant spatial variation in both flood hazard
and tourism potential along the Talar River in
Zirab. Normalized scores indicated that areas in
the central corridor (Region B) demonstrated
the highest overall suitability for sustainable
tourism, combining moderate flood risk with
strong infrastructure, diverse tourism services,
and high ecological value. In contrast, upstream
zones (Region C) were characterized by high
flood hazard and limited accessibility, reducing
their immediate tourism suitability despite
notable scenic landscapes. Downstream zones
(Region A) showed moderate suitability,
constrained primarily by lower resilience and
economic benefits.

The MCDA weighting process assigned the
greatest influence to flood hazard (0.25) and
tourism potential (0.22), highlighting the
significance of balancing safety with
attractiveness.  Vulnerability  (0.15) and
resilience (0.12) also emerged as critical
factors, indicating that adaptive capacity is as
important as hazard mitigation in planning.

Generated GIS-based maps provided a visual
ranking of areas, facilitating targeted
interventions. Sensitivity analysis showed that
increasing the ecological importance weight
shifted priority zones slightly upstream,
emphasizing the dynamic interplay between
conservation and development objectives.
Validation through field surveys and expert
review confirmed the accuracy of identified
priority areas.

These findings underline the importance of
integrated management, where flood risk



reduction measures—such as riverbank
stabilization and improved stormwater
management—are  implemented  alongside
tourism infrastructure upgrades. The approach
ensures that tourism expansion does not
compromise environmental resilience, aligning
local development goals with broader
sustainability strategies. The methodology and
outcomes serve as a transferable model for
similar river basins subject to environmental
hazards and tourism growth pressures.

This study demonstrated that integrating
MCDA with GIS offers a robust framework for
optimizing sustainable tourism development in
flood-prone river corridors. Applied to the Talar
River in Zirab, the approach enabled the
systematic assessment of multiple
environmental, economic, and social indicators,
producing clear spatial prioritization maps. The
results confirmed that tourism growth and flood
risk reduction are not mutually exclusive but
can be advanced simultaneously through
coordinated planning.Areas with low flood
hazard, high tourism potential, and adequate
accessibility should be prioritized for
investment, while high-risk zones require
targeted resilience measures before tourism
expansion. The research highlights the
necessity of stakeholder participation, adaptive
management, and evidence-based decision-
making in river corridor development. The
proposed model not only addresses local needs
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but also serves as a transferable strategy for
other river basins facing similar tensions
between environmental hazards and tourism
development.
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