
Manuscript ID: egusphere-2025-3693 (author) 

Manuscript Type: Research Paper 

 

Old Title: “Community-Scale Assessment of Flood-Related Public Health Vulnerability 

Using Multi-Criteria AHP in Northwestern Bangladesh” 

Authors: Nafisa Nuari Islam, Tonoy Mahmud, Shamima Ferdousi Sifa, Md. Asif Rafsan, A. S. M. Maksud 

Kamal, Md. Shakhawat Hossain, and Md. Zillur Rahman 

We would like to express our cordial thanks for the vigilant reviewing of the manuscript. We are encouraged 

by the comments regarding the manuscript. We have taken all of your suggestions into consideration and 

revised the manuscript accordingly.  

Editor and Reviewers’ Comments and Authors’ responses 

Editor Comments 

Dear Nafisa Nuari Islam and co-authors, 

Thank you for submitting your manuscript "Community-Scale Assessment of Flood-Related Public Health 

Vulnerability Using Multi-Criteria AHP in Northwestern Bangladesh". I apologize for the delay after the 

first round of reviews. I have taken over the handling of your manuscript and will serve as the editor for the 

next steps. 

 

Your study addresses an important and timely topic at the intersection of flood hazards and public health 

vulnerability, with an interesting micro-scale framework and policy-relevant insights. To guide a 

constructive revision, I would like to invite you to submit a revised manuscript and a detailed authors’ reply 

to both reviewers. Please also include a track-changes version (this can be part of the authors’ reply). 

Beyond the reviewers’ suggestions, I encourage you to address the following comments to improve 

methodological clarity, internal consistency, and reproducibility. I am aware that several changes will 

require some effort. However, I am convinced that doing so will meaningfully strengthen the manuscript. I 

do not expect every comment to be implemented, but please provide a concise, point-by-point response 

outlining the changes made and the rationale where you choose not to revise. 

 

1. Material and Methods: Methodological clarity, internal consistency and reproducibility of 

sampling 

 

(1a) Union count: the text says that data were collected from "six unions", but then seven are listed. Table 

1 contains 6 unions. Please clarify and verify whether the correct set was used in the analyses. 

Response: edited. 6 unions. Line 1120-121. 

(1b) Name inconsistencies: multiple spellings appear (e.g., Purba Chatnai/Chhatnai; Tepa 

Kharibari/Tepakhribari). Please standardize the spelling. 



Response: edited thoroughly.  

(1c) Sampling description inconsistency: The abstract state that 315 hoseholds were randomly selected, 

whereas unions were purposely selected by flood classes. This approach is reasonable, but please add a 

brief rationale for the selection of these Upzilas in the context of low, moderate and high flood-affected 

regions. 

Response: Edited in Line 120-125. 

(1d) Please provide explicit descriptions of variables used in formulas. For instance, please add information 

on the years for x_0 and x(t) in the text, I think this will facilitate reproducibility and readability. 

Response: Line Section 2.2 is revised accordingly (Line 127-140). 

(1e) Projected population vs. households: Formula 1 explicitly refers to the projected population, yet the 

household number was used. Please whether household counts were derived from population projections, 

and how this was implemented. 

Response: Line 127-140, based on the population, the result is presented now.  

(1f) Timeframe: The objectives explicitly emphasize the 2020 floods, while data are from a 2019 survey. 

Please clarify how 2019 data supports 2020-focused claims, or reframe the scope to match the data. 

Response: We thank the reviewer for this important observation regarding the temporal alignment between 

our data and study objectives. 

As clarified in the revised text (line: 76-78), the 2019 dataset serves as a pre-event baseline, capturing 

community vulnerability under normal conditions prior to any major shock. The reference to the 2020 flood 

is not as a data point but as a benchmark for severity—demonstrating the scale of disaster for which 

preparedness is needed. By assessing baseline vulnerabilities using 2019 data, the study provides 

policymakers with evidence to strengthen resilience before a future event of comparable magnitude occurs. 

The manuscript has been revised accordingly to reflect this distinction. 

(1g) The stated ideal sample size of 270 is not reproducible with the information provided in the text. Please 

clarify: (i) the target parameter type (e.g., proportion; in my view it is not obvious here to what aspect the 

term "standard deviation" refers in this context), (ii) the assumed value used for variability (e.g., p used in 

p(1−p)), (iii) the z-score used for 90% confidence, (iv) whether any design effect or finite population 

correction was applied, and (v) if and how multi-union sampling affected the calculation. Without this 

information, the computation remains non-transparent. 

Response: Thank you for raising these important clarity issues. Below are the clarifications regarding the 

sample size calculation: 

(i) Target parameter type: The target parameter is a proportion (e.g., proportion of households 

adopting a certain practice). The term “standard deviation” in the formula refers to the binomial 

standard deviation, √p(1-p) which is maximized when p=0.5. 

(ii) Assumed value for variability: We used p=0.5 to ensure the largest (most conservative) sample 

size, since no prior estimate of the proportion was available in the area. 

(iii) z-score for 90% confidence: We used z=1.645, the standard normal critical value for a two-sided 

90% confidence interval. 



(iv) Design effect and finite population correction: No design effect was applied because a simple 

random sampling approach was planned initially. A finite population correction (FPC) was 

considered but not applied in the initial “ideal” calculation because the total household population 

across the six unions is large (N>150,000).  

(v) Multi-union sampling effect: The ideal sample size of 270 was computed for the entire study 

population (all six unions combined), assuming homogeneity across unions. However, to ensure 

proportional representation of each union, we increased the total sample to 315 and allocated 

samples proportionally to each union’s population. This increase also accounts for possible 

intra-union heterogeneity and non-response contingency. 

(1h) The statement "Each data variables were collected through binary responses (yes=1, no=0) and Likert 

scales (table-2)" is misleading. According to Table 2, many of the variables are nominal or ordinal (not 

Likert items). Please correct this description. 

Response: Thank you for this important observation. We have revised the text accordingly. The term "Likert 

scale" has been removed entirely, as none of the variables in Table 2 are true Likert items. 

Lines 148–150 have been rewritten to accurately describe the measurement scales: binary (yes/no), nominal 

(e.g., occupation, hospital type), and ordinal (e.g., education level, income). 

Where nominal variables exhibited a clear hierarchical structure (e.g., preferred hospital type, household 

type, evacuation place), they were reclassified as ordinal based on domain expertise. A detailed justification 

and complete ordinal coding scheme have been added in Lines 168–177. 

All corresponding mentions of "Likert" have been deleted from the manuscript. The revised text now 

accurately reflects the variable types used in this study. 

(1i) Please correct the likely autocorrect typo in Table 2 ("15-Jun" should probably read "6-15"). 

Response: Thank you for the critical observation. Sorry for the silly mistake. We have edited accordingly. 

(1j) Min–max nornalization requires numeric inputs per household. Please describe how nominal categories 

were coded to numbers. Also, it should be made clearer which categories were treated as benefit vs. cost 

(as this affects corresponding direction used for normalization). For reproducibility, consider adding (e.g., 

as a supplement or in the appendix): 

1. The recoding scheme from categories to numeric values at the household level (e.g., ordinal score, one-

hot encoding). 

2. If applicable: The rationale for any ordering assigned to categories. 

3. The benefit/cost designation for each indicator 

4. Optional: The min and max used in the normalization for those derived variables. 

Response: Thank you for highlighting these important methodological details. Below we clarify the steps 

taken: 

1. The nominal variables (e.g., marital status, gender from demography and disease outbreak) shown 

in Table 2 were not included in the normalization or index construction—they were presented for 

demographic description of the sample. The numeric coding which were applied in the analysis has been 

discussed with proper methods in lines 168-177.  

2. For the indicators used in the AHP index, the following scheme was applied: 



• Continuous variables (e.g., income, expenditure): used as raw numbers. 

• Ordinal and nominal categorical variables (e.g., education level, Water accessibility): were 

assigned ordered numeric scores (1 to n) based on natural hierarchies (e.g., 1=No education, 

5=Higher education). 

• Binary variables (e.g., adaptation measures) were coded 0/1. 

3. Benefit/cost designation for normalization: Each indicator was classified as either a benefit (higher value 

= more sustainable) or a cost (higher value = less sustainable). This designation guided the direction of 

normalization is presented in line 187-190. 

4. Figure 2 presents benefit-cost indicators in different colors.  

This ensures full reproducibility of the normalization and indexing steps. 

 

2. Material and Methods: AHP 

 

(2a) The consistency ratio formula is incorrectly presented as CR = CI/CR, which is self-referential. Please 

correct the formula and check the CR calculations. 

Response: Sorry for the mistake. Corrected (Line 220-225). 

(2b) The AHP description introduces both "A" and "AA" matrices with identical definitions of elements 

a_{ij}. This is confusing, please streamline to a single clear definition and remove redundancy. 

Response: Line 197-199. 

(2c) Please add a concise description of how expert judgments were aggregated (e.g., geometric mean) and 

summarize inter-expert variability in the results section. This will help assess robustness. 

Response: Add new subsection under section 2.5 AHP method (line 204-219), and in result section 3.3 

(new: line 310-322). 

(2d) Vulnerability formula notation: Consider cleaner notation for category indices (e.g., V_C for each 

category; VT = sum of VC across all categories) to avoid undefined symbols. 

Response: Fully checked and clearly rewritten, Section 2.6: Line 228-244. 

(2e) In the formula in section 2.7, please use epsilon (ε) for the error term instead of the Euro symbol (€). 

Response: Edited accordingly. 

(2f) Subsection 2.8 is rather short. If the spatial interpolation is retained, please justify the use of IDW and 

provide methodological details (e.g., power parameter, search radius, number of neighbors). Include a 

validation (e.g., cross-validation) and discuss limitations and artifacts common to IDW (e.g., point-centered 

structures), as the manuscript currently does not cover this. 

Response: After careful consideration, the authors have removed the IDW spatial interpolation analysis and 

the accompanying Figure 5 from the manuscript. Upon re-evaluation, we determined that this interpolation 

did not add meaningful scientific insight beyond the union-level aggregated vulnerability mapping. All 

corresponding text in Subsection 2.8 has been deleted accordingly. 



3. Results: Statistical reporting and interpretation 

(3a) Please add the sample size (n=315) to the relevant tables and figures in section 3. This is an important 

information, especially since results are presented as percentages. 

Response: As the data is presented in table 1 descriptively, we have mentioned the sample number in Line 

288. 

(3b) I suggest to clarify in the captions of Figure 3 and Table 5 that these percentages are based on reports 

of respondents. 

Response: Edited accordingly. 

(3c) Figure 4: Please reconsider the color scale for vulnerability, the different shades of green are hard to 

differentiate. 

Response: Thank you for the feedback. The color scale has been updated from green to red, improving the 

differentiation between vulnerability levels. 

(3d) Please distinguish exploratory results from inferential claims. Avoid terms like "significant variations" 

(l.310) without a statistical test. 

Response: Thank you for this important methodological clarification. We have revised the text 

to distinguish exploratory findings from inferential claims and removed all implied statistical significance 

without formal testing. 

(3e) Figure 5 shows patterns that warrant a discussion of IDW limitations, manual class breaks, and 

parameter choices (e.g., power parameter, alternative classifiers). Please include rationale and sensitivity 

checks, and discuss point-to-surface inference limitations for household-level indices. See also comment 

(2f). 

Response: Deleted this IDW analysis section.  

(3f) The riverside (right-bank) vulnerability claim is persuasive qualitatively. Could you support this with 

simple spatial summaries (e.g., zonal means by distance-to-river bands) to complement the qualitative 

evidence? 

 

Response: Thank you for this valuable suggestion. To quantitatively support our qualitative observation of 

elevated vulnerability along the right bank, we performed a zonal statistics analysis using distance bands 

from the river's right bank. 

Using multiple ring buffers at 100 m, 200 m, 500 m, 1000 m, 2500 m, 8000 m  from the right-bank polyline, 

we created five mutually exclusive distance bands. Household survey points (n = 315) containing 

vulnerability index scores were spatially joined to these buffer polygons, and the mean vulnerability, 

standard deviation, and household count (frequency) were calculated for each band. 

The results are presented in (new Table 6): line 376-383. The methodology part has been revised and added 

in line 267-272. 

(3g) The regression table (Table 8) states p = 0.00 and "all factors hold only a 1% error". I suggest to replace 

with exact p-values (or p < 0.001) and define what "1% error" refers to (e.g., significance level, CI 

coverage). Please specify the model type, diagnostics, and assumptions (e.g., multicollinearity, residual 

checks). 



 

Response: Upon review, we recognized that regressing the vulnerability index on its constituent 

components introduced circularity. We have removed this analysis.  

(3h) "The model shows that it includes 99.6% of data (R²)". This sentence should be corrected to reflect 

that R² denotes the proportion of variance explained. Please consider reasons for the high R² (e.g., 

aggregation, limited variability in some indicators) and discuss potential overfitting. 

 

Response: Upon review, we recognized that regressing the vulnerability index on its constituent 

components introduced circularity. We have removed this analysis. 

(3i) Coefficients are close in magnitude. Please discuss practical significance, and consider presenting 

standardized effects or confidence intervals to support the ranking of drivers. 

 

Response: Upon review, we recognized that regressing the vulnerability index on its constituent 

components introduced circularity. We have removed this analysis. 

 

4. Discussion and conclusion 

Please consider expanding the discussion to more fully reflect your methodological choices (see comments 

above). In addition, you could examine the interplay between structural and non-structural factors, discuss 

how institutional support can mitigate high flood exposure within a DRR framework, and articulate the 

broader scientific contribution of the study. It would also be valuable to highlight the transferability of your 

insights to other flood-prone contexts and outline how the knowledge gained can inform policy and practice 

beyond the study area. 

Response: We have substantially expanded the Discussion (Section 4) to examine the structural-

nonstructural interplay, articulate the study's three specific scientific contributions, discuss institutional 

support within the DRR framework using the Tepa Kharibari case, highlight transferability to other flood-

prone contexts, and outline phase-specific policy implications applicable beyond the study area. 

5. Presentation and referencing 

Please review the submission guidelines before resubmitting the manuscript, and ensure that formal 

requirements are met (https://www.natural-hazards-and-earth-system-sciences.net/submission.html). 

Response: Edited accordingly. 

(5a) Referencing: When multiple references are listed at a position, all references should be put in 

parentheses separated by semicolons. In addition, several reference entries appear malformed or truncated 

in the current version (e.g., fragmented citation text), and some contain conflicting information (e.g.: 

"Ferdous & Mallick, 2019" contains the info "(June 2018)" after the volume number); please ensure that 

the reference list and in-text citations are complete and consistently formatted. 

 

Response: Edited accordingly. 

(5b) Figure captions: Figures should be numbered "Figure 1" instead of "Fig01". 

Response: Edited accordingly as per the comments. 

https://www.natural-hazards-and-earth-system-sciences.net/submission.html


(5c) Tables: Please harmonize styling and font; use horizontal lines only above/below the table and between 

head and body, per guidelines. 

Response: Edited accordingly. 

(5d) Formulas: Please number the formulas, and reference them explicitly in the text to avoid possible 

ambiguity. 

 

Response: Edited accordingly. 

(5e) Please spell out acronyms upon first use (e.g., WASH) 

Response: done.  

(5f) Please check for and resolve minor editorial issues (terminology, union names, typographical errors) 

for readability. 

Response: Done. 

As stated above, I do appreciate that several of the requested revisions will take time and care, but I am 

confident that addressing them will substantially enhance the clarity, rigor, and impact of your study. Please 

don’t hesitate to contact me if any questions arise during revision. 

I look forward to receiving your revised manuscript and authors’ reply, which I will then send for further 

review. 

  

Regards,Matthias Schlögl 

[NHESS Editor] 

 

Reviewer Comment 1 

This is an excellent, well-organized study with substantial conclusions, clear presentation, and practical 

applicability. 

The paper is clearly written, with a concise and informative title, a well-structured abstract (though the 

methodology could be stated more explicitly), and a logically organized methodology and results section. 

Statistical validation and mapping strengthen the conclusions, which are both substantial and well-

supported. The integration of local-level data with methodological rigor makes it a valuable contribution to 

the literature on flood-related public health vulnerability. 

Minor revisions are required, including: 

1. Expanding the introduction to incorporate global and Bangladesh-specific perspectives on health 

vulnerability and relevant local literature. 

Response: edited the introduction accordingly.  

2. Correcting minor typographical errors (e.g., “BCCSAP” on p.24, line 390). 



Response: Line 458, edited. 

3. Ensuring in-text citations conform to journal formatting guidelines (multiple references separated 

by semicolons). 

Response: done.  

Recommendation: With minor revisions as noted, the manuscript is suitable for publication. 

Reviewer Comment 2: 

Thank you for the opportunity to review your manuscript titled “Community-Scale Assessment of Flood-

Related Public Health Vulnerability Using Multi-Criteria AHP in Northwestern Bangladesh.” I commend 

your effort to explore the important link between flooding and public health in a highly vulnerable region. 

The introduction effectively sets the context; however, the literature gap could be more explicitly defined. 

A brief mention of countries facing similar challenges would strengthen the international relevance of the 

work. Transitions between paragraphs should also be made more consistent. Additionally, the novelty and 

contribution of the study should be stated more clearly to help readers understand how this work advances 

current knowledge. 

Beyond these points, I encourage you to consider the following: 

In the Methodology section, provide stronger justification for selecting AHP over other multi-criteria 

approaches, clearly describe how criteria were selected, and discuss how bias in expert judgments was 

minimized and consistency was checked. 

Response: Line 202-204. 

Also, Strengthen the discussion of policy implications, highlight limitations (such as reliance on expert 

opinion or data constraints), and suggest directions for future research. 

Response: Edited the full discussion session accordingly.  

In results and discussion sections, ensure editing all the tables and figures in unique front. 

Response: Done.  

The manuscript would also benefit from careful proofreading to correct grammatical errors, improve 

sentence structure. 

Response: Done.  

Include more recent literature (from the last five years), particularly studies addressing flood-related health 

vulnerability in South Asia and comparable contexts. 

Response: Add some references accordingly.  



Overall, your paper addresses an important issue, but clarifying the research gap, strengthening 

methodological transparency, and deepening the discussion of results and implications will greatly improve 

its contribution and readability. 

Response: Edited the whole paper accordingly.  


