
 Detailed Response to the Referee # 1 comments 

 

Specific comments: 

Comment 1: Title: The title is indicating the outcome of this study, it must be revised.  

Response: The title of “Flood hazard in Afghanistan is intensified both by natural and 

socioeconomic factors” is changed to “Flood Risk in Afghanistan is intensified both by natural 

and socioeconomic factors” 

Comment 2: Lines 76 to 83: The authors sometimes have indicated the objective as identifying 

flood risk, sometimes as hazard and sometimes as the vulnerability. This is confusing. It is 

suggested to fix the objective first. 

Response: We thank the reviewer for his constructive comments. We have taken specific actions 

to redefine the objectives of the paper in the line number 76-83 as follows:  

“Therefore, the overall objective of this study is to map and assess flood risk in Afghanistan 

region by integrating hazard and vulnerability components at subbasin level. Given the 

mountainous nature of the country and its administrative division into broadly hydro-morphically 

defined provinces, we approach this by 1) Assessing flood hazard and vulnerability indices for 

each hydro-morphologically defined sub-basin using associated environmental, topographic, 

and socio-economic indicators; 2) Identifying and ranking the key environmental and climatic 

parameters that drive the flood risk using principal component analysis (PCA) and 3) Defining 

the relative importance of these parameters through the Analytical Hierarchy Process (AHP) to 

assign weights and establish risk levels. The integrated approach will highlight the regions which 

are most susceptible to flooding and understand the underlying causes of their vulnerability.  

The resultant maps are intended to serve as a basis for government and relief agencies to 

develop appropriate management plans. By incorporating social vulnerability into assessments 

for flood management, decision-makers can more effectively allocate resources to those 

communities most in need”. 

Comment 3: Lines 53 to 75: In the background, need clarification of the significance of this study 

and highlight research gaps that should be addressed.  

Response: Thank you for your suggestions, we have tried to justify the significance of this study 

and highlight research gaps that should be addressed. Kindly refer to line no: 53-75 in the main 

manuscript.  The paragraphs are as follows  



“Although significant efforts have been made to evaluate flood hazard, vulnerability and 

associated risk worldwide (Efraimidou and Spiliotis, 2024), political sensitivity, limited access and 

financial constrains add another layer of difficulty for assessing flood risk in vulnerable places like 

Afghanistan. This mountainous nation is not only prone to natural and climatic disasters (Hagen 

and Teufert, 2009; Qutbudin et al., 2019; Sediqi et al., 2022); also decades of conflict, instability 

and environmental degradation have made it highly susceptible to crisis. Afghanistan ranks fourth 

as the country most at risk (Inform Risk Index, 2024), and seventh most vulnerable and least 

prepared for future climate change (Notre Dame Global Adaptation Index, 2024). The last 

decades alone have overseen multiple flooding events with catastrophic loss of life and damage 

to agricultural land, livestock, and infrastructure (Hagen and Teufert, 2009). Landslides triggered 

by heavy rain in Badakhshan in the north of the country in 2014 killed 500 people and affected 27 

provinces (OCHA, 2014). In August 2020, floods in Parwan near the capital of Kabul caused over 

100 deaths and impacted more than 2,000 households (ECHO, 2022). Despite these staggering 

figures, limited studies been undertaken to assess flood sensitivity across Afghanistan beyond 

small-scale projects focussing on northern Kabul city (Manawi et al., 2020), Kabul River Basin 

(Iqbal et al., 2018; Tani and Tayfur, 2023) and Parwan province (Fazel-Rastgar and Sivakumar, 

2023). Given the vulnerability of this large and mountainous country, there is a clear need to map 

and assess flood sensitivity at the national scale.  

Regular monitoring of a large, poorly resourced country such as Afghanistan is not only time 

consuming but also logistically difficult and adds to its financial burden (Goyal et al., 2020). For 

data-scarce regions, remote sensing (RS) and spatial data analysis with Geographic Information 

Systems (GIS) has emerged as an effective tool (Bhatt et al., 2014). A range of satellite derivatives 

and GIS techniques, many of which are open source, are now available to assess entire country 

profiles for flood hazard and sensitivity (Holand et al., 2011; Membele et al., 2022; Mokhtari et al., 

2023; Ogarekpe et al., 2020; Samela et al., 2018). This includes the recent development of 

remotely sensed hydro-morphological characterization over large spatial scales which overcomes 

the requirement for long-term hydrological data to incorporate into traditional hydrological models 

(Teng et al., 2017).” 

Comment 4: Line 155: Concise the Title of Figure 2. 

Response: Figure 2: the title is revised and will be updated as follow: “Figure 2. Shows the flow 

chart used in this study”.  

 



Comment 5: Why have you used rural population density along with population density? 

Response: In Afghanistan, 85% of the population relies on agricultural production and resides in 

rural areas, where access to public services is limited and income levels are very low. In other 

words, agricultural lands primarily located along stream channels where much of the rural 

population is concentrated are particularly vulnerable to risk of floods that can result in both loss 

of life and agricultural output. Please refer to supplementary Section S2 (Flood Vulnerability 

Indicators), subsection   2.2. Rural Population Density (Prd) 

Comment 6: Line 320: You have shown Flood Hazard Index (FHI) map in Figure 3(a) however, 

justify the purpose and significance of using Classified Flood Hazard Index (FHI) map as shown 

in Figure 3(b) 

Response: Thank you for these comments. The purpose and significance of using classified 

hazard index in the present study are described in lines 256-263 as follows: 

“The continuous hazard and vulnerability map shows values as a continuous gradient, where 

each location is assigned, a unique value based on its calculated hazard level. Therefore, 

classified maps help to classify unique values over a large area to identify natural patterns, 

enhance interpretability, and support better decision-making in risk assessment.” We have also 

added a sentence to support this in line number: 321-323 in the main manuscript.  

Comment 7: Line 415: Requires similar justification for Figure 4 and 5. 

Response: Purpose and significance of using classified hazard index  

Comment 8: Line 527: What do you mean by the effects of topography, and drainage 

characteristics? 

Response: Topography and drainage characteristics are a general term used to describe the 

physical properties of a basin, both of which play a critical role in influencing flood hazards in a 

region. For instance, low-lying and flat areas tend to accumulate water, making them more prone 

to prolonged inundation, while steep slopes accelerate runoff, increasing the risk of flash floods. 

Elevation and slope determine how quickly and where water flows during rainfall events. Similarly, 

drainage characteristics, such as stream density and stream order, affect how efficiently water is 

drained from an area. For example, basins with high drainage density and circular shapes tend 

to experience quicker and more intense flooding. Together, these physical factors shape the 

spatial extent, intensity, and timing of flood events across a landscape. We have also used similar 



justification to Flood hazard index as described in the main manuscript section 4.1: Flood Hazard 

Index (FHI).  

Comment 9: Line 613: In the result section you have indicated ‘Our vulnerability assessment 

indicates that high population density, especially in rural areas, along with significant land use 

changes, produce the greatest susceptibility to flood risk’. 

Comment 10: In general, the urban area faces frequent land use change and occupies high 

population, however your finds differ from this one. Can you please justify. 

Response: Thank you for your insightful observation. In general cases, in most of the 

industrialized and urbanized regions, high population density and frequent land use changes in 

urban areas contribute significantly to flood risk. However, our findings differ due to the specific 

context of Afghanistan, which is largely non-industrialized and predominantly rural. 

In addition to the explanation provided in our response to Comment 5, we would like to emphasize 

the following points: 

a) Urban areas in Afghanistan cover only approximately 0.5% of the total land area, as 

presented in Table 1. This limited spatial extent of urbanization means that impervious 

surfaces, which typically exacerbate urban flooding, are not widespread enough to dominate 

national flood vulnerability patterns. 

b) Significant Landuse changes have occurred in rural areas, including the conversion of rainfed 

pasture lands into cultivated fields, which reduces soil permeability and increases surface 

runoff. This also includes riverbed mining, which has significantly disrupted natural drainage 

and sediment flow. The combined effects of these factors substantially increase the flood 

susceptibility of the study area.  


