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Abstract 
This study evaluates the Community Disaster Resilience Index (CDRi) in four southern coastal districts of Bangladesh that 

are highly vulnerable to frequent cyclones, floods, and storm surges . The CDRi was computed using the National Alliance 

for Risk Reduction and Response Initiatives (NARRI) framework, emphasizing and integrating absorptive, adaptive, and 

transformative capacities to define all indicators. For each indicator, census data from the Bangladesh Bureau of Statistics 

(BBS, 2011) were normalized and weighted based on stakeholder input to reflect community perspectives. Barguna and 

Patuakhali demonstrated medium to high resilience, which is promoted by better infrastructure and social indicators. Bhola 

and Noakhali had low resilience due to poor adaptive and transformative capacity. Insufficient cyclone shelters and food 

storage capacity limit Noakhali’s absorptive capacity. Low literacy and social safety net coverage hamper adaptive capacity 

in Bhola and Noakhali. Transformative capacity, linked to NGOs and cooperatives, is generally weak but highest in Barguna. 

The study suggests the importance of improving infrastructure, literacy and social networks  to increase resilience. By 

integrating these into policy and focus on vulnerable districts it will protect the livelihoods and minimizes disaster impacts in 

Bangladesh's fragile coastal areas. 
  
Keywords: Community disaster resilience; indicator-based index; absorptive capacity; adaptive capacity; 

transformative capacity; 
 

1 Introduction 
 

Bangladesh's coastal regions face increasing threats from natural disasters like cyclones, floods, and salinity intrusion, affecting 

millions of lives and livelihoods (Abir et al., 2024; Tanvir et al., 2022) . Assessing disaster resilience is crucial for identifying 

vulnerabilities and determining adaptive measures. Resilience encompasses absorptive, adaptive, and transformative capacities 

(Abir et al., 2024). Studies have evaluated community resilience in various coastal areas, considering social, economic, 

infrastructure, and institutional dimensions (Abir et al., 2024; Tanvir et al., 2022). Natural assets, experienced human resources, 

financial support, and social relationships are significant factors in enhancing resilience (Bayes Ahamed, n.d.). However, poor 

socioeconomic conditions, limited education, and repeated disasters hinder sustainable adaptation (Abir et al., 2024). 

Communities have developed some resilience capacities against cyclones, but vulnerabilities persist (Bayes Ahamed, n.d.). 

Policymakers should prioritize social and institutional support, disaster-tolerant agriculture, and locally grounded adaptation 

solutions to build community resilience and reduce disaster risk (Abir et al., 2024).  

 

The Community Disaster Resilience Index (CDRi) is a quantitative tool used to assess local-level disaster preparedness and 

resilience. Studies have applied similar frameworks in various contexts, including Bangladesh and Korea, to evaluate 

community resilience across multiple dimensions such as physical, social, economic, institutional, and environmental factors 

(Parvin et al., 2017; Yoon et al., 2016).  These assessments reveal disparities in resilience levels between planned and unplanned 

urban areas, with densely populated low-income regions showing lower resilience (Parvin et al., 2017). In coastal Bangladesh, 

research indicates low socioeconomic, institutional, and physical resilience, highlighting the need for targeted interventions 

(Tanvir et al., 2022). A financial resilience-based grading framework developed for Bangladesh demonstrates critical gaps in 

financial capacity and limited access to social safety nets in vulnerable communities (Anwar & Md. Manjur Morshed, 2025).  

These tools provide valuable insights for policymakers and development agencies to prioritize interventions and enhance 

community resilience. 

 

This study examines coastal community resilience in Bangladesh, focusing on cyclone-prone areas. Research indicates low 

socioeconomic, institutional, and physical resilience in coastal villages (Rashid, 2013).  A composite indicator approach 

revealed significant differences in household cyclone resilience across coastal regions, with shoreline and island communities 

showing particular deficits (Rahman & Li, 2018).  Poor socioeconomic conditions, limited education, and repeated disasters 

are identified as main barriers to sustainable adaptation and community resilience (Rahman & Li, 2018). However, some 

communities have developed capacities against cyclones, with effectiveness levels approaching medium in terms of physical, 

social, economic, human, and environmental factors (Daiyan A et al., 2025). To enhance resilience, studies recommend 

prioritizing social and institutional support, integrating locally grounded adaptation solutions with technological approaches, 

and focusing on disaster-tolerant agriculture and fishing practices (Abir et al., 2024; Al-Maruf et al., 2021). 
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2 Study Area 

This paper targets four coastal districts located in the southern part of Bangladesh, which include, Barguna, Patuakhali, Bhola 

and Noakhali. The area is socio-economically and geographically significant because it is thriving in exposure to frequent 

natural hazards, in particular, tropical cyclones, storm surges, floods, and salinity intrusion (Rana & Ilina, 2021). Millions of 

people inhabiting these low-lying deltaic regions are incessantly threatened by their livelihood and infrastructure due to these 

disasters (Mallick et al., 2011; Rashid, 2013).  

 

 
Figure 1. Study Area 

3 Methodology 

 
This study assesses the Community Disaster Resilience Index (CDRi) for four coastal districts of southern Bangladesh: 

Barguna, Patuakhali, Bhola, and Noakhali. It is structured indicator-based assessment and based on the resilience framework 

of the National Alliance of Risk Reduction and Response Initiative (NARRI),which conceptualizes disaster resilience through 

three primary domains: absorptive, adaptive, and transformative capacities  

 

3.1 Indicator Selection and Data Collection 
We selected quantitative indicators representing the three resilience domains according to the NARRI framework 

 

Domain Indicators 
Absorptive: Is a good strong first line of defence against 

events, it is a measure of how far an individual can cope 

with the changes during the disaster  

Number of cyclone shelters per 0.1 million population 

Food godown storage capacity (metric tons per 0.1 million 

population) 

Number of community clinics per 0.1 million population 

Adaptive: Is the ability of an individual or community to 

adjust to changes, moderate potential damage, or take 

advantage of opportunities without major changes in 

function or structural identity. 

Literacy rate (%) 

Number of beneficiaries under social safety net programs 

per 0.1 million population 

Number of people involved in non-agricultural industries 

per 0.1 million population 

Transformative: Is the ability to change substantially in 

the face of major and prolonged disturbances. (better 

infrastructure, facilitating social protection processes, 

fundamental social services). 

Female literacy rate (%) 

Number of NGOs per 0.1 million population 

Number of co-operative societies per 0.1 million population 

 

3.2 Data Collection, Normalization & Weighting 

The 2011 Bangladesh Bureau of Statistics (BBS) census was used as the source of all data so that all the statistics can be 

comparable across districts. Each indicator was normalized using min-max normalization to bring the data onto a comparable 

scale.  

 

𝑵𝒐𝒓𝒎𝒂𝒍𝒊𝒛𝒆𝒅 𝑽𝒂𝒍𝒖𝒆 =
[1 +  

(100 − 1) ∗ (𝑉𝑎𝑙𝑢𝑒 − 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒)
(𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒 − 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑉𝑎𝑙𝑢𝑒)

100
                                                                              (1) 
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Subsequently, weights for each domain were assigned based on consultations with local stakeholders, experts and community 

members, to capture contextual perceptions of each domain’s relative importance to resilience. Weighted normalized scores 

were computed for all indicators 

 

Weighted Normalized Value parameter1 (Location unknown weight) =  

Weight𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟1(𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛(𝐾𝑛𝑜𝑤𝑛 𝑤𝑒𝑖𝑔ℎ𝑡))

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑉𝑎𝑙𝑢𝑒𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑘𝑛𝑜𝑤𝑛 𝑤𝑒𝑖𝑔ℎ𝑡

× (𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑉𝑎𝑙𝑢𝑒𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑢𝑛𝑘𝑛𝑜𝑤𝑛 𝑤𝑒𝑖𝑔ℎ𝑡
)

2
                                                                            (2) 

 

 

 

3.3 Domain and Composite Index Calculation:  

For each district, domain-specific indices were calculated by aggregating the weighted normalized scores of respective 

indicators in the absorptive, adaptive, and transformative domains. It subsequently obtained the overall Community Disaster 

Resilience Index (CDRi) per district through the combination of these three domains indices since the resilience ability to 

face natural hazards is multifaceted in a given community. 

 

𝑌𝑛 = ∑(𝑋1𝑊1 + 𝑋2𝑊2 + 𝑋3𝑊3 + ⋯ … … + 𝑋𝑛𝑊𝑛)                                                                                                      (3 )   

 

𝐶𝐷𝑅𝑖 =
∑(𝑌1𝑊1 + 𝑌2𝑊2 + 𝑌3𝑊3 + ⋯ … … + 𝑌𝑛𝑊𝑛)

𝑁
                                                                                                      (4 ) 

3.4 Mapping and Comparative Analysis: 

The computed CDRi values were used to create thematic maps, which spatially present the level of resilience in 

the four districts. These color maps represent a visual representation of the comparative resilience relating to the 

areas that are more resilient to disasters in comparison with the parts that are less resilient to the disasters. The 

methodology combines quantitative information with local emphasis to gauge nuanced assessment of disaster 

resilience across vulnerable coastal locations in Bangladesh, in line with emphasis of building stability, 

adaptability and transformative capacity as prescribed by NARRI framework 
 

 

 
Figure 2. Methodology 

4 Data Analysis and Calculation: 

4.1 Data Collection of indicators : 

Table 1.  Absorptive domain 

Location Number of cyclone 

shelters per 0.1 

million population 

Food godown storage 

capacity (metric tons per 

0.1 million population) 

Number of 

community clinics 

per 0.1 million 

population 

Total 

population  

(Number) 

Barguna 16.93 1977.58 9.42 892000 

Patuakhali 19.53 1595.20 7.88 1535854 

Bhola 19.08 1350.77 10.52 1776765 

Noakhali 8.17 707.85 7.14 3108000 

 

 

 Table 2.  Adaptive domain 

Location Literacy rate 

(%) 

Number of beneficiaries 

under social safety net 

Number of people involved 

in non-agricultural 

Total 

population  

(Number) 
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programs per 0.1 million 

population 

industries per 0.1 million 

population 

Barguna 53 11952.47 2056.95 892000 

Patuakhali 54.1 10319.34 2540.74 1535854 

Bhola 43.2 7088.89 949.14 1776765 

Noakhali 47.3 7457.72 1097.36 3108000 

 

 

Table 3.  Transformative domain 

Location Female Literacy 

rate  (%) 

Number of NGOs 

per 0.1 million 

population 

Number of co-operative societies 

per 0.1 million population 

Total 

population  

(Number) 

Barguna 50.1 20.740 123.09 892000 

Patuakhali 52 7.813 119.54 1535854 

Bhola 42.9 6.135 102.04 1776765 

Noakhali 46.6 2.864 56.92 3108000 

 

 

4.2 Resilience Computation: 

 

Table 4.  Absorptive domain index 

Location Cyclone shelter 

 (number) 

Food godown 

storage capacity 

Number of community 

clinic 

Absorptive 

domain index 

 0.5 0.3 0.2  

Barguna  0.298769 0.300000 0.091324 0.25764901 

Patuakhali 0.500000 0.147784 0.010153 0.29636574 

Bhola 0.461263 0.078422 0.200000 0.29415801 

Noakhali  0.000050 0.000030 0.000020 0.00003800 

 

Table 5.  Adaptive domain index 

Location Literacy 

rate(%) 
Number of total 

beneficiaries under social 

safety net 

Number of people 

involved in non-

agricultural 

industries 

Adaptive domain 

index 

 W=0.5 W=0.3 W=0.2  

Barguna  0.405083 0.300000 0.097742 0.312090 

Patuakhali 0.500000 0.133695 0.200000 0.330109 

Bhola 0.000050 0.000030 0.000020 0.000038 

Noakhali  0.073109 0.002171 0.002089 0.037624 

 

 

 

 

 

Table 6.  Transformative domain index 

Location Female 

Literacy rate 

(%) 

NGO 

(Number) 

Co operative society 

(Number) 

Transformative 

domain index 

 W=0.5 W=0.3 W=0.2  

Barguna  0.188796 0.300000 0.400000 0.264398 

Patuakhali 0.300000 0.024216 0.358624 0.228990 

Bhola 0.000030 0.010963 0.187701 0.040844 
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Noakhali 0.051054 0.000030 0.000040 0.025544 

 

4.3 Community Disaster Resilience Index (CDRi) 

 

Location Absorptive Adaptive Transformative CDRi  

 W= 0.6 W= 0.5 W= 0.5   

Barguna 0.257649 0.312090 0.264398 0.1372081 
 

Patuakhali 0.296366 0.330109 0.228990 0.1414526 
 

Bhola 0.294158 0.000038 0.040844 0.0656440 
 

Noakhali 0.000038 0.037624 0.025544 0.0092814 
 

   

5. Results and Discussion: 
Community Disaster Resilience Index (CDRi) analysis among the four coastal districts of south Bangladesh, including Barguna, 

Patuakhali, Bhola and Noakhali showed great difference in the absorptive, adaptive and transformative capacity. 

 

In the absorptive domain, which reflects the immediate coping capacity during disasters, Patuakhali showed the highest index 

of 0.2964, closely followed by Bhola (0.2942) and Barguna (0.2576). This is attributed to Patuakhali having the greatest number 

of cyclone shelters per 0.1 million population (19.53), and substantial food godown storage capacity (1595.20 metric tons per 

0.1 million). Bhola also shows positive capacity with cyclone shelters (19.08) and community clinics (10.52), which further 

increases the absorptive resilience. At stark opposite, Noakhali had the lowest score (0.000038) owing to poor infrastructure 

that only has 8.17 cyclone shelters and relatively lesser storage and clinic capacities per capita. 

 

The adaptive domain, which measures the community's ability to adjust and moderate potential damage, showed Patuakhali 

leading with an index of 0.3301. This domain included indicators such as literacy rate (54.1%), social safety net program 

beneficiaries (10319.34 per 0.1 million), and people involved in non-agricultural industries (2540.74 per 0.1 million). Barguna 

was moderately resilient (0.3121), whereas Noakhali and Bhola were lagging far behind (Noakhali 0.0376; Bhola 0.000038), 

mainly because of lower levels of literacy (Noakhali 47.3%, Bhola 43.2%) and the lack of beneficiaries within social protection. 

 

In the transformative domain, which reflects long-term capacity to create systemic change, Barguna scored highest (0.2644), 

benefiting from a higher female literacy rate (50.1%), and more NGOs (20.74 per 0.1 million) and cooperative societies (123.09 

per 0.1 million). Patuakhali ranked next at 0.2290, but Bhola (0.0408) and Noakhali (0.0255) were much lower showing little 

institutional support and social capital 

 

The composite Community Disaster Resilience Index (CDRi) ranks Patuakhali (0.1415) and Barguna (0.1372) as medium 

to high resilient districts, while Bhola (0.0656) and Noakhali (0.0093) fall into the low resilience category.  

The findings indicate that the role played by infrastructural assets and social characteristics like education and existence of 

institutions have significant effects on the level of resilience. Effective targeted interventions need to be done to enhance the 

adaptive and transformative capacity especially in vulnerable districts such as Noakhali and Bhola to enhance disaster 

preparedness. 

 

6 Conclusion: 
This study highlights the disparities in community disaster resilience among four southern coastal districts of Bangladesh. 

Barguna and Patuakhali have comparatively stronger resilience because of the social indicators and the improved infrastructure. 

Bhola and Noakhali indicate low resilience in terms of poor adaptive and transformative abilities. As an example, the level of 

absorptive indices is rather low in Noakhali as there is a lack of cyclone shelters and food storage facilities. Similarly, the 

adaptive capacity is limited by low literacy rates and fewer social safety net beneficiaries in Bhola and Noakhali. Transformative 

capacity, the most important attribute of long-term resilience, is found to be weak in all districts, but slightly better in Barguna 

because of the presence of NGOs and cooperatives. This result is similar to past studies that use such data to state the delta 

regions as being very susceptible to natural hazards  

To improve resilience, there is need to place more policy interventions in enhancing physical infrastructure like cyclone shelters 

and food godowns. Improvement in literacy, particularly female literacy, can enable communities to be more adaptive. 

Transformative capacity will be enhanced through the strengthening of social safety nets and NGOs and cooperative 

participation. The only way to sustainably increase disaster resilience is by integrating absorptive, adaptive, and transformative 

measures into comprehensive policies. Focused efforts in vulnerable districts like Noakhali and Bhola will protect livelihoods 

and reduce disaster impacts in Bangladesh’s fragile coastal zones.  
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