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ABSTRACT

Introduction

With the intensification of climate change, shifting environmental conditions, and altered
rainfall patterns, floods have emerged as one of the most significant global threats, causing
extensive loss of life and property each year. According to the United Nations Office for Disaster
Risk Reduction (UNDRR), during the decade from 2010 to 2019, floods accounted for the
largest share of all natural disasters in terms of event frequency (30%) and financial damage
(40%). The United Nations Development Programme (UNDP) further reports that between 2010
and 2020, an average of 120 flood events per year were recorded in Iran, resulting in
approximately 125 million dollars in annual losses. Consequently, watershed management
aimed at mitigating flood hazards is of critical importance. Among the various approaches to
flood risk assessment, evaluating a watershed’s natural characteristics and morphometric
parameters provides valuable insights into hydrological and geomorphological processes such
as flooding, erosion, and mass movement (Azizi & Effiong, 2008). Therefore, this study seeks
to evaluate and analyze the flood potential of the Tanguiyeh watershed in Sirjan using
morphometric parameters and statistical models.

Methodology

This research is applied in nature and was conducted using descriptive and analytical methods.
Following the delineation of the various sub-watersheds, fifteen morphometric parameters
were calculated for each. The relationships among these parameters, as well as the relative
weight of their influence, were analyzed using the Pearson correlation test and Weighted Sum
Analysis (WSA). Subsequently, the Sub-watershed Prioritization Index (SWPI) was employed
to rank the sub-watersheds for watershed management and flood control operations; this index
was derived using the Weighted Linear Combination (WLC) method. Finally, Analysis of
Variance (ANOVA) and statistical mean-comparison tests were applied to classify the sub-
watersheds into distinct groups.
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Results and Discussion

The first step in assessing flood potential using morphometric parameters is the delineation of sub-watersheds. For this
purpose, the Tanguiyeh watershed was subdivided into three sub-watersheds using 1:50,000 topographic maps, a digital
elevation model, and the drainage network. The correlation analysis among morphometric parameters indicates that the
strongest correlation (0.999) is observed between perimeter and both bifurcation ratio and mean elevation; between
drainage network density and both stream frequency and mean slope; between circularity ratio and compactness
coefficient; and between time of concentration and infiltration number. Based on the SWPI index, Sub-basin No. 1
(724.31) is assigned first priority, Sub-basin No. 2 (617.8) second priority, and Sub-basin No. 3 (570.196) third priority
for flood-control activities. According to the CV index, Sub-basin No. 1, with an average score of 2.13, exhibits the
highest flood potential, followed by Sub-basin No. 3 (2.07) and Sub-basin No. 2 (1.8). Furthermore, the results of
Duncan’s multiple-range test reveal that, although the evaluation of morphometric parameters suggests differences
among the sub-basins, no statistically significant difference exists, and all three fall within the same group.

Conclusions

Analysis of morphometric parameters indicates that Sub-basin No. 1, with a higher mean elevation (2,658.64 m), a
steeper mean slope (9.98°), and a larger area (618.88 km?)—which increases the total runoff volume produced—
together with a higher bifurcation ratio (4.85) that facilitates faster runoff concentration and a sharper flood peak, as
well as a Gravelius coefficient of 1.59 and a lower infiltration coefficient (0.621), possesses greater flood potential
than the other two sub-basins. Although Sub-basin No. 3 has a smaller area, lower mean elevation, and gentler mean
slope compared to the others, its circularity ratio (0.378), elongation ratio (0.52), shape factor (0.21), ruggedness
coefficient (30.78), and time of concentration (3.25) contribute to a higher flood potential than Sub-basin No. 2. In
other words, the more circular form of Sub-basin No. 3, combined with its shorter time of concentration, enhances its
flood potential, as confirmed by the statistical analyses. The statistical results further demonstrate that Sub-basin No.
1, with an SWPI value of 724.31, holds the highest priority for implementing flood-control measures. It also exhibits
the greatest flood potential, with an average CV score of 2.13.
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Table (3): Results of morphometric analysis calculations of sub-basins
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Table 5: Influence weights (W;) of morphometric parameters
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Table (7): CV index for different sub-basins
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Figure 3: Flood hazard potential of the sub-basins based on the CV and SPWI indices
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Table (8) Results of analysis of variance for linear, surface and Relief parameters
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Table (9) Results of comparison of mean linear parameters based on Duncan's test
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Table (10) Results of comparison of mean surface parameters based on Duncan's test
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Table (11) Results of comparison of mean Relief parameters based on Duncan's test
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