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The increasing frequency and severity of flood hazards in recent years have 
necessitated greater attention to the strategic implementation of both biological 
and physical flood control measures. This study focuses on physical 
interventions, specifically river floodwalls, as a short-term solution to mitigate 
flood damage. The study area encompasses the southern region of Kerman 
Province, including the seven counties of Faryab, Kohnoorj, Jiroft, Manujan, 
Anbarabad, Qaleh Ganj, and Rudbar Jonoob, which are predominantly high-risk 
zones for river overflow-induced flooding. To determine optimal sites for river 
floodwall construction, environmental risk indices were employed, comprising 
two key layers: flood hazard and flood susceptibility. The flood hazard 
assessment incorporated ecological criteria, including water availability 
(precipitation and runoff accumulation), permeability (surface roughness, soil 
type, and NDVI), and landform characteristics (slope). Meanwhile, socio-
economic flood susceptibility was evaluated based on proximity to transportation 
networks, residential areas, tourist sites, and agricultural land. The criteria for 
flood hazard indices were standardized, and a hierarchical weighting method was 
applied. The hazard indices were calculated by combining the ecological criteria 
using the linear weighted combination (WLC) method. The resultant flood hazard 
index was then intersected with each socio-economic susceptibility criterion to 
identify high-risk and vulnerable areas for each category. The findings reveal that 
56% of agricultural land and 48% of built-up areas fall within flood risk zones. 
Moreover, 24% of the transportation network lies in these zones, while none of 
the assessed tourist sites are situated within high-risk areas. Additionally, 182 
kilometers of the province’s rivers-accounting for 2% of the total river length—
were identified as requiring floodwall construction to mitigate risks in sensitive 
socio-economic zones. The outcomes of this study provide valuable insights for 
decision-makers aiming to reduce environmental and socio-economic damages 
caused by floods. Furthermore, the methodology employed offers a replicable 
framework for similar studies in other regions. 
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INTRODUCTION 
Floods are among the most destructive climate-related disasters and are increasingly linked to climate 
change (Sánchez-García and Francos, 2022). Flood risk encompasses the hazard and susceptibility, or 
vulnerability, of both human and ecological systems to flooding events (Pham et al., 2021). This risk is 
assessed based on the potential for flooding and inundation of specific areas, which is measured using 
ecological variables. Additionally, susceptibility to flooding is influenced by the degree of 
vulnerability associated with socio-economic factors (Reisinger, 2020). 

The magnitude of flood losses has prompted researchers to concentrate on robust and comprehensive 
modeling approaches to mitigate flood damage (Pathan et al., 2022). However, flood risk analysis is 
complex, as it necessitates an understanding of various biophysical and socio-economic factors, 
including precipitation, topographic conditions, drainage networks, and the spatial distribution of 
economic variables (Jenkins et al., 2017). 

Among the various methods for flood risk analysis, multi-criteria decision-making (MCDM) 
techniques are widely employed in participatory, rational, and efficient decision-making processes 
(Pathan et al., 2022). Extensive studies on flood risk and vulnerability (Kongmuang et al., 2020; 
Souissi et al., 2020; Pham, 2021; Msabi et al., 2021; Pathan et al., 2022; Penki et al., 2023) have been 
conducted using these methods. However, the findings from these studies have not yet been utilized to 
locate flood control strategies. Therefore, this study considers the application of flood risk Indices 
results (including flood risk and flood susceptibility) to identify potential areas for the establishment of 
river floodwalls. This approach is proposed as a rapidly effective solution to mitigate severe financial 
losses, protect human lives, and reduce other economic, social, and ecological risks associated with 
flooding in one of the country's most flood-prone regions. 

 

DATA AND METHODS 
The study area encompasses the southern region of Kerman Province, including the seven counties of 
Faryab, Kohnoorj, Jiroft, Manujan, Anbarabad, Qaleh Ganj, and Rudbar Jonoob, which are 
predominantly high-risk zones for river overflow-induced flooding (Figure 1). 

 
Figure 1: The study area and its location in Iran. 

To determine optimal sites for river floodwall construction, environmental risk indices were 
employed, comprising two key layers: flood hazard and flood susceptibility. The flood hazard 
assessment incorporated ecological criteria, including water availability (precipitation and runoff 
accumulation), permeability (surface roughness, soil type, and NDVI), and landform characteristics 
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(slope). Meanwhile, socio-economic flood susceptibility was evaluated based on proximity to 
transportation networks, residential areas, tourist sites, and agricultural land. 

The criteria for flood hazard indices were standardized, and a hierarchical weighting method was 
applied. The hazard indices were calculated by combining the ecological criteria using the linear 
weighted combination (WLC) method. The resultant flood hazard index was then intersected with 
each socio-economic susceptibility criterion to identify high-risk and vulnerable areas for each 
category. 

The validation of the model output was conducted by analyzing the historical data on flood 
occurrences and flooded areas, drawing from available studies and resources. 

 

RESULTS 
The findings reveal that 56% of agricultural land and 48% of built-up areas fall within flood risk 
zones. Moreover, 24% of the transportation network lies in these zones, while none of the assessed 
tourist sites are situated within high-risk areas (Table 1). Additionally, 182 kilometers of the 
province’s rivers were identified as requiring floodwall construction to mitigate risks in sensitive 
socio-economic zones (Figure 2). 

 
Figure 2: Identified areas for the establishment of river flood walls 

 
Table 1: Area/length of areas with high flood risk by type of susceptibility 

 Area (hectare)/length (Km) Percent of susceptible areas located 
in the hazard area 

Total 
Susceptible and hazardous 

area 
Build-up area 59247.27 28478.7 48 
transportation network 4502.5 1105.5 24 
agricultural land 196384.8 115532 56 
 

Based on historical data and available information on flooding (Soleimani Sardoo, 2021; Kerman 
Province Governorate, 2010), the results of the flood hazard modeling were validated. The flooded 
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areas identified in these studies were highly consistent with the flood hazard map produced in this 
study, thereby confirming the validity of the flood risk modeling. 

 

DISCUSSION AND CONCLUSION 

The MCDM employed in this study is one of the various flood hazard analysis techniques that has 
been widely used in the decision-making process. Research conducted by Kongmuan et al. (2020), 
Msabi et al. (2021), and Penki et al. (2023) highlight the effectiveness of the MCDM in such studies, 
which aligns with the findings of the present study. The results indicate that the most significant 
criterion for river flooding hazard in the study area is soil type, consistent with the findings of Alaoui 
et al. (2018). Additionally, numerous agricultural lands and built-up areas are located in the high 
flood-risk zones, and  24% of the transportation network's length in the study area is also located in 
these regions. Furthermore, 2% of the river lengths in the province require the construction of 
floodwalls to mitigate flood risks in socio-economically sensitive areas. The findings of this study can 
inform management decisions aimed at reducing environmental damage caused by floods. By utilizing 
logical support and environmental risk indices, these locations can achieve better outcomes in land 
management compared to traditional methods. The results can also assist local government units in 
developing rapid flood management programs, flood mitigation actions, enhancing preparedness, and 
improving response strategies to decrease flood risk and vulnerability among the population in the 
study area. It is also recommended that the methodology applied in this study be utilized in similar 
research in other regions, in conjunction with other techniques and methods that incorporate different 
criteria. 
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