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logic, Hor Roud, Flooding, while a natural phenomenon that contributes to the formation of fertile plains

Lorestan. and agricultural terraces, is now recognized as one of the most significant natural disasters
globally. In Iran, floods are notable for both their frequency and severity, with
approximately 40 floods occurring annually across various regions. The increasing
frequency and impact of floods, including financial losses and human casualties, have
heightened interest in flood studies and risk assessment across multiple disciplines.
Currently, identifying the factors that influence flooding and quantifying their effects in
different parts of river basins is crucial for flood prediction efforts. This research focuses
on evaluating the key factors contributing to flooding and assessing their impact within the
Hor Roud catchment. Geographically, the catchment spans from 48°15' to 49° east
longitude and 32°22' to 32°52' north latitude, located north and northeast of Khorramabad,
south and southwest of Al-Shater, and west and southwest of Borujerd.
Geomorphologically, the Hor Roud catchment is part of the elevated Zagros unit and
belongs to the Karkheh basin.

Methodology

Initially, the key indicators influencing flooding were identified based on prior research
and expert knowledge, including factors such as precipitation, soil type, lithology, land use,
drainage network, elevation, slope, and slope orientation. Geographic maps corresponding
to these indicators were then created and formatted as informational layers. These layers
were converted to raster format and reclassified based on their data values and relevance

Received: 2025/01/12 to flooding. Since all parameters contribute to flooding but with varying intensity and

Accepted: 2025/03/11 significance, and because the bqundarieg between the classes. of 1ayer§ on the ground are

not always clearly defined, the information layers were fuzzified for improved accuracy.

Depending on the characteristics of each layer and its effect on flooding, linear and

triangular functions were applied for fuzzification. The fuzzy layers were then integrated

using multiplication and gamma (0.7 and 0.9) operators. When compared with actual flood

data, the gamma 0.9 operator yielded the highest accuracy. However, the final map still did

not fully align with the flood data for the area. To address this discrepancy, the multi-

criteria decision-making technique "TOPSIS" was employed to identify the most
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Results and Discussion

The results indicated that all the defined parameters influence flooding, though with varying degrees of impact and
significance. According to the flood zone map, the most critical factors contributing to flooding in the Hor Roud basin
include slopes ranging from 0-10%, aspects between 315-360 degrees, elevation classes of 1500-1800 meters,
hydrological group D soils, cultivated land use, conglomerate stones, the proximity of 300 meters from main streams,
and precipitation levels between 500-800 mm. The fuzzy method map revealed that the highest flooding intensity
occurs at lower elevations and slopes, particularly near the mainstream of the basin, where extensive areas
are used for cultivation. Thus, the flood map derived from the fuzzy-TOPSIS method highlights the relative
importance and prioritises the parameters influencing flooding.

Conclusions

The final results, obtained from a fuzzy logic map and a multi-criteria decision-making technique, indicated that
distance to the mainstream, lithology, and land use were the most influential factors contributing to flooding in the Hor
Roud catchment. The maximum flooding occurs along the banks of the main rivers, where conglomerate, marl, and clay
soils are cultivated. These areas align with the low-slope and low-elevation zones in the central part of the basin.
However, at lower elevations and with shallower slopes, where flooding is typically more severe, the presence of
limestone and the lack of an adequate drainage system on these rocks have led to significantly lower flooding. This map
closely reflects the actual flooding patterns in the region, suggesting that the model used demonstrates high accuracy,
particularly in mountainous basins. Furthermore, when determining membership degrees in fuzzy logic, linear and
triangular membership functions, especially the latter, offer higher precision, and the Gamma 0.9 operator is the most
effective for data integration. Nonetheless, the TOPSIS method is valuable for identifying the most significant flooding
criteria.
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Table (1): Hydrological soil groups and their infiltration rates (SCS, cited by Alizadeh, 2005)
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Table (2): Membership functions of parameters influencing Flood Hazard Zoning in the Hor Rood watershed
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Fig (4): Fuzzified geology Layer  Fig (3): Fuzzified elevation Layer Fig (2): Fuzzified Aspect Layer
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Fig (7): Fuzzified stream network  Fig (6): Fuzzified land use Layer Fig (5): Fuzzified slope Layer
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Fig (9): Fuzzified soil layer Fig (8): Fuzzified precipitation Layer
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Table (3): Correlation coefficients Between Fuzzy functional including multiplication and gamma
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Fig (11): Flood Hazard Zoning Map Using Gamma 0.9 Fig (10): Flood Hazard Zoning Map Using Gamma 0.7
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Table (4): Uncertainty values of indicators in the topsis technique
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Table (5): Weights of indicators used with the topsis technique
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Table (6): Determination of the priority level of each area based on the topsis method
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Figure (12): Final Flood Zoning Map of the Horood Watershed with the Fuzzy TOPSIS Approach
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