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ARTICLE INFO ABSTRACT

Obijective: Floods are among the most destructive environmental hazards, causing severe

Article type: damage and casualties to residential areas and infrastructure each year. Despite advances
Research Article in technology and structural flood management measures, vulnerability has increased due

to climate change and land-use changes. This study aimed to analyze the components of
Article History: indigenous knowledge in flood management within the Kan-Soleghan watershed and to
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Historical flood events, including the Imamzadeh Davoud flood (1952) and the Mordad

flood (1962), were used as contextual references. Results: The findings revealed that
Keywords: ) among the components of indigenous knowledge, understanding floodplain behavior was
Flood potential, ] the most significant factor. Hydrological simulations indicated that the Imamzadeh
Kar)-Soquhan Basin, Davoud, Randan, and Doab sub-basins exhibit the highest flood risk, whereas the Heryas
Indigenous knowledge, and Soleghan sub-basins show the lowest potential. Conclusions: The study underscores
Hydrological Modeling, the importance of integrating indigenous knowledge with modern structural and non-
Flood management. structural flood management approaches. Such integration can support the development of

a comprehensive flood management framework for the Kan Basin, enhancing prevention,
preparedness, and response strategies, and ultimately reducing damages and casualties
from future floods.
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Introduction

Floods are among the most frequent and destructive environmental hazards, causing substantial
damage and losses to residential areas and infrastructure each year. Despite technological
advancements and the application of structural flood management measures, vulnerability to flooding
has continued to rise, largely due to climate change and land-use changes.This study focuses on the
Kan-Soleghan watershed, where the research first analyzes the components of indigenous knowledge
in flood management, followed by an assessment of flood risk potential in its sub-basins. The
watershed, as an urban area, has a history of severe flooding events, including the Imamzadeh Davoud
flood in 1952 and the flood in August 2022.Data collection was conducted through questionnaires,
with structural equation modeling applied to evaluate indigenous knowledge components in flood
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management. Hydrological modeling using HEC-HMS software was then employed to estimate flood
risk potential across the sub-basins. The findings indicate that among the components of indigenous
knowledge, understanding floodplain behavior holds the most significant importance .In terms of flood
risk potential, the Imamzadeh Davoud, Randan, and Doab sub-basins were identified as the most
vulnerable, while the Heryas and Soleghan sub-basins exhibited the lowest risk. Importantly,
integrating indigenous knowledge with modern structural and non-structural flood management
approaches can play a crucial role in developing a comprehensive flood management plan for the Kan
watershed. Such integration enhances prevention, preparedness, and response strategies, ultimately
reducing damages and casualties from future flood events.

Methodology

In this study, the statistics related to indigenous knowledge components and their importance were
collected through questionnaires administered in the study area. The data were normalized and
analyzed using SPSS software. The research followed a descriptive-analytical approach, with
fieldwork conducted through the questionnaire method. The Cochran formula was applied to
determine the appropriate sample size.Structural equation modeling (SEM), a multivariate statistical
technique, was employed to investigate causal relationships. This method involves designing both
measurement and structural models and assessing their fit to the data. SEM enables researchers to test
and evaluate complex theoretical frameworks systematically, distinguishing between direct and
indirect effects among variables, while also accounting for measurement error.To determine flood
potential, flood hydrograph analysis was conducted using rainfall and runoff data obtained from the
Ministry of Energy’s rain gauge and hydrometric stations. Hydrological modeling was performed with
HEC-HMS software, supported by spatial analysis in ArcGIS, to simulate basin behavior and identify
areas with high flood risk.

Results

According to the findings of this study, the hybrid approach significantly improved the accuracy of
forecasting surface flows and flood patterns. The HEC-HMS model effectively simulated the
hydrological behavior of the basin and identified areas with high flood potential. Local knowledge and
the experiences of residents played a crucial role in enriching the model and enhancing the precision
of the results.Structural equation analysis further revealed that natural and human factors
simultaneously and interactively influence flood occurrence. These insights contributed to the
development of more efficient management strategies and strengthened the resilience of local
communities against flood hazards.The study highlights that integrating indigenous knowledge with
modern science can substantially improve flood management processes and reduce risks from natural
disasters. Traditional practices such as slope farming and the preservation of local vegetation cover
were shown to help control runoff velocity, prevent soil erosion, improve water quality, and enhance
ecosystem resilience. When combined with modern technologies, including flood forecasting systems
and water resource management software, these practices provide comprehensive solutions for
managing flood risks.Active participation of local communities in this process fosters a stronger sense
of responsibility and awareness regarding flood hazards, ultimately improving living conditions in the
region. Analysis of precipitation patterns indicated that the highest rainfall occurs during spring and
winter, with intensity increasing from the south to the north of the basin. Flood runoff analyses
revealed rapid flows and high hydrograph peaks following heavy rainfall. This pattern is largely
attributed to the gentle slopes and low soil permeability in the mountainous areas of the basin, while
land-use changes such as urban development have further exacerbated flood risks.

Conclusion

According to the results of this study, the HEC-HMS model, when combined with indigenous
knowledge, can significantly enhance flood management in a basin through the application of
structural equation modeling. The HEC-HMS model provides accurate simulations of runoff and
surface flow by comprehensively modeling hydrological processes, thereby identifying flood-prone
areas. Structural equation modeling further enables the simultaneous examination of natural and
human factors influencing flood occurrence. Indigenous knowledge, particularly local residents’
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understanding of rainfall, runoff, and flood patterns, serves as a valuable input to the structural model.
Integrating this knowledge with hydrological data allows for the development of a more
comprehensive framework of flood-related factors. This framework makes it possible to assess and
prioritize the impact of each factor on flood intensity, thereby supporting planners and managers in
designing and implementing more effective measures such as infrastructure improvements, land-use
adjustments, and surface water management strategies.Ultimately, this combined approach—
integrating HEC-HMS modeling, structural equation analysis, and indigenous knowledge—Ileads to
more efficient and integrated flood management within the watershed. The Kan-Soleghan watershed,
due to its geographical and climatic characteristics, is highly prone to sudden and intense rainfall
events, resulting in complex hydrological behavior and dangerous floods with short concentration
times and high runoff coefficients. In such conditions, indigenous knowledge plays a critical role in
identifying rainfall and runoff patterns and in managing natural resources.This study demonstrates that
the integration of local experiences with modern scientific methods not only improves the efficiency
of flood management but also strengthens community resilience, reduces risks, and contributes to
sustainable resource management.
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