Strengthening Community Resilience Through Household-Based Disaster Preparedness
and Early Warning Systems in Coastal Bangladesh

Tropical cyclones present an enduring humanitarian, environmental, and socio-economic threat to coastal communities across Bangladesh. The low-lying
coastal belt remains highly vulnerable to recurrent extreme meteorological shocks and destructive storm surges. While national disaster management
frameworks and institutional early warning networks have advanced significantly, critical vulnerabilities persist. Specifically, a persistent behavioral gap
exists between initial warning dissemination and timely household protective action. This study delivers an empirical, mixed-methods investigation into
disaster readiness across Barguna, Barishal, and Patuakhali. The research integrates structured household survey data (N = 200) with key informant
interviews and community focus group discussions. The first objective evaluates baseline preparedness capacities, food and water stocking behaviors, and
family contingency planning. The second objective measures the accessibility and effectiveness of multi-channel early warnings in prompting shelter
evacuation. The third objective identifies structural barriers, in-shelter amenity deficits, and prioritized capacity-building requirements.

Statistical correlation and regression models reveal that early warning reception nearly doubles safe shelter evacuation conversion rates. However, severe
operational deficits within cyclone shelters—such as lack of safe water, sanitation, and lighting—remain primary deterrents. Economic vulnerability and high
dependent-to-provider ratios further limit the capacity of low-income families to evacuate safely. Furthermore, the absence of secure spaces for livestock and
productive assets forces many household heads to remain in hazard zones. Television broadcasts and mobile telecommunications serve as the dominant
communication media for cyclone warnings across districts. Despite high warning reach, regional disparities exist in evacuation rates, ranging from 49.0%
in Barishal to 86.5% in Barguna. These empirical findings underline the urgent necessity of moving beyond traditional disaster relief toward proactive
anticipatory action. Community resilience requires gender-sensitive shelter upgrades, localized contingency planning drills, and inclusive early action
financing. Strengthening local volunteer networks and institutional coordination will bridge the last-mile gap in risk communication. This presentation
synthesizes the complete empirical framework, statistical outputs, and policy recommendations for coastal disaster risk reduction. Overall, the research
provides a scalable, evidence-based model to foster long-term socio-ecological resilience in cyclone-affected regions.

Bridging the coastal warning-response divide requires transforming early warnings into reliable, inclusive local protective actions. Upgrading cyclone shelters
with essential WASH facilities, reliable power, and safe livestock accommodations will dismantle the primary physical barriers to timely evacuation.
Simultaneously, scaling anticipatory cash assistance will safeguard household livelihoods and empower economically vulnerable families to evacuate without
delay. Institutionalizing community-level contingency planning and evacuation drills will ensure that vulnerable groups receive timely assistance before
cyclone landfall. Ultimately, adopting this multi-faceted, people-centered disaster risk reduction framework will strengthen long-term adaptive capacity and
coastal community resilience across Bangladesh.
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Research Methodology and Indicator Mapping

DATA COLLECTION INSTRUMENTS & OBJECTIVE-INDICATOR MAPPING
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This diagram illustrates the mixed-methods architecture connecting primary data collection tools to key resilience indicators and three core objectives. It
structures the empirical workflow across structured household surveys (N = 200), KllIs, and FGDs in coastal Bangladesh. The framework guides data
cleaning, inferential testing, and policy synthesis.



Statistical Correlation Matrix of Preparedness Metrics

Correlation Matrix: Disaster Preparedness, Early Warnings, & Response Actions
(*p < 0.05, **p < 0.01, ***p < 0.001)
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As shown in correlation_matrix.jpg, early warning receipt exhibits a strong positive correlation with taking early action (p = 0.41,p < 0.001) and emergency
stocking (p = 0.30,p < 0.001). Perceived preparedness aligns positively with contingency planning and protective responses. Conversely, higher household
vulnerability negatively associates with baseline readiness (p = —0.12,p < 0.05).



Socio-Economic Gradient & Demographic Vulnerability

(A) Monthly Household Income by Preparedness Level (B) Proportion of Vulnerable Household Members
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This figure breaks down household preparedness capacity against income levels and dependent member concentrations. The box plot illustrates that well-
prepared families maintain higher median monthly incomes and financial safety buffers. In contrast, unprepared households carry the heaviest concentration
of elderly, infant, and disabled members.



Early Warning System Dissemination Channels

Dissemination Channels of Cyclone Early Warning Systems in Coastal Bangladesh
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Displayed in reporting_household.png, television (63.6%) and mobile alerts (54.2%) dominate as the primary early warning mediums in coastal areas.
Local government bodies and social media platforms provide critical secondary reach across communities. Frontline networks such as CPP volunteers and
miking remain essential for last-mile dissemination.



Household Response Continuum

Household Response Continuum: From Early Warning Receipt to Shelter Evacuation
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Decision-Making & Preparedness Stages

This bar chart maps household progression from receiving warning alerts to ultimate shelter evacuation across three districts. While warning awareness
consistently exceeds 92%, sharp attrition occurs during actual shelter migration. Barguna achieves the highest shelter evacuation rate (86.5%), whereas
Barishal experiences significant drop-oft (49.0%).



Interactive Evacuation Decision Matrix

Interactive Influence of Early Warning & Contingency Planning on Evacuation
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The 2 X 2 matrix in household contigency planing_status.png evaluates the joint effect of warning access and family contingency plans. Without early
warnings, shelter evacuation rates stagnate around 33.3%—35.7% regardless of planning status. Warning reception nearly doubles evacuation likelihood to
63.7%—64.6%, confirming warning delivery as the primary behavioral trigger.



Critical In-Shelter Operational Deficits
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This chart outlines the severe resource bottlenecks reported by evacuated households inside cyclone shelters. Food scarcity (56.8%) and safe drinking water
shortages (56.4%) emerge as the leading operational deficiencies. Poor sanitation (49.8%) and lack of lighting (33.5%) represent major deterrents to timely

relocation.




Prioritized Institutional Support Demands

Institutional Support & Capacity-Building Interventions Demanded by Households
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As highlighted in household demand.png, coastal communities overwhelmingly prioritize disaster preparedness and drill training (71.1%). Direct financial
cash support (60.9%) is identified as vital for safeguarding household assets before cyclone landfall. Expanded early warning systems and shelter road
infrastructure represent additional high-demand interventions.



Multi-Dimensional Community Resilience Profiles

Multi-Dimensional Community Resilience Profiles Across Coastal Districts
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This radar diagram compares spatial performance across six standardized disaster resilience dimensions. Barguna demonstrates leading coverage in
evacuation adoption, contingency planning, and anticipatory aid. Barishal and Patuakhali show strengths in warning reception and food stocking but
display distinct deficits in formal planning and evacuation.



Comparative Regional Resilience Indicators

Household Disaster Response & Preparedness by Coastal District
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Presented in household resilience indicator.jpg, this grouped visual summarizes key resilience metrics across all three study districts. While early warning
reach and early action adoption remain consistently high, substantial disparities exist in shelter evacuation and contingency planning. These findings
emphasize the necessity of localized, targeted disaster management policies.
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