
The Jahangirnagar Review: Part II: Social Sciences, Vol. 50, May, 2026 

ISSN: 1682-7422, © Jahangirnagar University  

 

287 

Exploring the Relationship Between Human Vulnerability and 

Place Risk in Satkhira, Bangladesh 

Dr. Bibi Hafsa1 

Shubnam-E-Shubha2 

Sifatul Hoque Siam2 

Abstract: Climate change poses significant risks to low-lying coastal regions, 

where environmental hazards interact with socio-economic vulnerability to 

exacerbate disaster impacts. Bangladesh being one of the world’s most 

environmentally vulnerable deltaic nations is also being threatened by rising 

levels of global warming and sea-level rise, accompanied by increased events of 

flood, storm surges, and saltwater intrusion in their raised coastal zones. It is in 

this light that this research will explore and examine the relationship between the 

vulnerable nature of humankind and the risk to places in Satkhira, which is one of 

the highly vulnerable upazilas in south-western Bangladesh. Secondary data 

sources include the National Climate Vulnerability Assessment, the INFORM 

Risk Index, and the Bangladesh Bureau of Statistics (BBS). Human Vulnerability 

Index (HVI) and Place Risk Index (PRI) were developed using the Weighted 

Linear Combination Method. Pearson’s correlation test was used to examine the 

relationship between HVI and PRI. The findings indicate strong disparities in 

space within Satkhira District, with the upazilas along the coast, particularly 

Shyamnagar and Assasuni, being identified as important hotspots where 

vulnerability factors are linked with high climate-related risk. The overlay test 

clearly shows the importance of the space along the coast, with increasing risk 

towards the southern coastal zone. Statistical test outcomes support the presence 

of extremely strong and positive correlations between vulnerability and 

geographical location-based risk factors (r=0.973, p=0.05). The results emphasize 

the need to have a comprehensive, location-based adaptation and disaster risk 

reduction strategy targeting both environmental risks and underlying socio-

economic vulnerability.  
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Introduction 

Climate change has become one of the most burning issues of humanity in the twenty-first 

century with extensive consequences on the ecosystem, economies, and societies all over 

the world (Shivanna, 2022). The low-lying deltaic areas have a high vulnerability to 

changes in climate and environmental shocks, which are probably experienced as cyclones, 

floods, and salinity intrusion, and interact with susceptible and vulnerable socio-economic 

conditions (Overeem & Syvitski, 2009). Bangladesh is well known as one of the most 

climate-sensitive countries in the world because it is also one of the largest deltaic countries 
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in the world and is severely exposed to both slow-onset climate change and extreme 

weather effects (Huq, 2001; Masum, 2019). Tropical cyclones, coastal flooding, riverbank 

erosion, and sea-level rise are regular occurrences in the country and they threaten millions 

of livelihoods (Afjal Hossain et al., 2012). The World Bank estimates that over 13.3 million 

persons in Bangladesh could be affected due to climate-related effects by 2050, assuming 

that the current trends persist and that coastal districts would be impacted more (The World 

Bank Group, 2022). 

Satkhira district is in the southwestern coastal part of Bangladesh with the visible effects 

of a definite set of climate vulnerabilities. Being close to the Bay of Bengal and situated 

on the Ganges-Brahmaputra-Meghna delta, this place is regularly exposed to multiple 

hazards, especially cyclones, tidal floods, salinity intrusion, and waterlogging (Golam 

Rabbani et al., 2022). In Bangladesh, river morphology significantly influences the 

relationship between a place's vulnerability and risk (Hafsa et al., 2025).  

Cyclones like Sidr (2007), Aila (2009), and Amphan (2020) have caused extensive damage 

to housing, infrastructure, and agricultural lands in the district (Haque & Jahan, 2016; 

Rashid et al., 2023; Subhani & Ahmad, 2019). Data from the Bangladesh Meteorological 

Department show a 15% growth in the incidence of tropical cyclones and heatwaves in the 

Bay of Bengal during the past thirty years (IPCC, 2023). The rate of salinization of 

freshwater sources and fertile lands due to sea-level rise has been estimated to be around 

3.4 mm every year (IPCC, 2023). This threatens food and livelihood security in the area. 

Although the physical risks of climate hazards are well-documented in Satkhira, human 

vulnerability, which can be characterized in terms of socio-economic conditions, 

population density, education and health varies significantly in the district (Aktar et al., 

2024). More than 45 percent of the rural population in Satkhira live below the poverty line 

and most of the households are dependent on climate sensitive sectors like agriculture and 

aquaculture (BBS, 2022). That social-economic susceptibility increases climate risks, 

making matters of climate events human disasters (Birkmann et al., 2015). Vulnerability is 

ecological and social; it captures the extent to which people are in a position to foresee and 

manage as well as recuperate from the impacts of climate-related shocks (Otto et al., 2017). 

Climate adaptation and disaster risk reduction require one to know how human 

vulnerability is related to the local risk (Lei et al., 2014).  

The recent developments in Geographic Information Systems (GIS) and spatial models can 

offer strong instruments to examine the interaction between physical hazards and human 

weakness (Tsatsaris et al., 2021). Researchers can map and quantify the intersection of 

people’s vulnerability and hazard exposure by overlapping data sets like the National 

Climate Vulnerability Assessment (NCVA) and the INFORM Risk Index (Painter et al., 

2024; Tedesco et al., 2023). The approaches provide a strong scientific foundation to risk 

pattern insight and are useful in the design of stated, data-driven policies to aid in 

sustainable adaptation. 

The study is based on spatial research employing a GIS and statistical relationships, asking 

how human vulnerability can be linked to place-based risk in Satkhira District, Bangladesh. 

The objective is to identify the areas in which socio-economic fragility is a contributive or 

matching factor with high environmental exposure and to compare different regions to 
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identify patterns where human vulnerability is strongly correlated with heightened place 

risks. The findings will assist the policymakers and practitioners in focusing their 

intervention priorities, spending their generated funds in an effective way and coming up 

with local resolutions and adverse effects of coastal Bangladesh. 

Materials and Methods 

Study Area 

This present study picked Satkhira District, which is situated in the southwest of 

Bangladesh, having latitudes of 21°36′ N to 22°54′ N and longitudes of 88°54′ E to 89°20′ 

E. The district, which covers about 3,858 square kilometers, is a mixture of terrestrial and 

coastal landforms with some in the Sundarbans Reserve Forest a UNESCO World Heritage 

Site (Sarker et al., 2016; Ullah & Rahman, 2015). This forest is very important with regard 

to protection as it acts as a natural defense against cyclonic movement and tidal waves. The 

research area is shown in Figure 1 below. 

Figure 1: Study Area Map 

 

Source: Completed by the authors (2025) 

Satkhira is situated in a tropical monsoon zone in which the winter temperature is close to 

12°C in January, but in May it rises up to approximately 35°C. It receives an average of 
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1,700 to 2,000 mm of precipitation every year (Ministry of Food and Disaster Management 

Bangladesh, 2020). Through the past three decades, the temperature of the coasts near 

Satkhira has gone up by over 1.20°C alongside a 15 percent augmentation in the quantity 

of intense Bay of Bengal cyclones (Categories 4 and 5) in the area (Prodhan et al., 2025). 

The Population and Housing Survey reports on the residents of Satkhira, where there are 

approximately 2.2 million people with a population density of approximately 570 people 

per square kilometer, with over three-quarters of the population living in the rural areas 

(BBS, 2022). The literacy level in the district is estimated at 66%, which is below the 

national average, and more than 45 percent of the residents in the coastal and low-lying 

areas have incomes below the poverty line (BBS, 2022). The coast is susceptible to rises 

in sea level, riverbank erosion, cyclonic and salinity intrusion, hence declaring Satkhira as 

one of the most climate-sensitive districts in Bangladesh. 

Methodology 

The study adopts a quantitative, spatial, and correlation research design incorporates 

Geographic Information System (GIS) approaches and statistical analysis for examining 

the association between human vulnerability and place-based risks in Satkhira District, 

Bangladesh. The research mostly uses secondary data from reliable national and 

international sources. The selection of the secondary data was based on the data's 

appropriateness for the study of the environment and climate vulnerabilities in the context 

of the country of Bangladesh. A table highlighting the details of the data and the study's 

objectives can be seen in Table 1 below. 

Table 1: Data Sources and Description 

Data Type Data Source Year Purpose / Description 

Climate and Hazard 

Data 

National Climate 

Vulnerability Assessment 

(NCVA), Ministry of 

Environment, Forest and 

Climate Change 

(MoEFCC) 

2022 Offers indicators 

regarding hazard 

exposure, climate risk 

zones, and adaptive 

capacity 

Human 

Vulnerability 

Indicators 

INFORM Risk Index 

(UNDRR & EU) 

2023 Includes multi-

dimensional vulnerability 

data 

Demographic and 

Socio-Economic 

Data 

Bangladesh Bureau of 

Statistics (BBS) 

2022 Provides population, 

literacy, poverty, and 

livelihood data 

Administrative 

Boundary Shapefiles 

Bangladesh GIS Data 

Portal / LGED 

2022 Used to delineate 

upazila-level boundaries 

Source: Completed by the authors (2025) 

The methodological framework (figure-2) combines both secondary data analysis with 

spatial modeling capability to visualize and measure socio-environmental interactions. 
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Figure 2: Methodological Framework 

Source: Completed by the authors (2025) 

Variable Selection 

Indicators were categorized into two broad categories: human vulnerability and place-

based risk. The choice of features was based on their significance to socio-environmental 

studies and availability of standardized data. Variables selected for analysis is given in 

table-2. 
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Table 2: Selected Variables for Analysis 

Category Variable Indicator Type Data Source 

Human 

Vulnerability 

Poverty rate (%) Socio-economic BBS 

Literacy rate (%) Educational BBS 

Health facility density Infrastructural INFORM 

Population density Demographic BBS 

Access to safe water (%) Environmental NCVA 

Place-Based 

Risk 

Flood risk index Environmental NCVA 

Cyclone exposure index Climatic INFORM 

Salinity intrusion area Environmental NCVA 

Heat stress index Climatic INFORM 

Distance from coast 

(km) 

Spatial GIS-derived 

Source: Completed by the authors (2025) 

Data Processing and Standardization 

All data sets were re-projected onto a common spatial reference system (WGS 84, UTM 

Zone 45N).  Minimum to maximum scaling was performed to standardize all quantitative 

variables before analyzing the data, which helped to make the indicators obtained due to 

the use of various scales comparable to each other (Kappal, 2019). The formula used for 

normalization was: 

𝑋 =
𝑋 −  𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥  − 𝑋𝑚𝑖𝑛

́
 

Spatial layers were clipped to the Satkhira District administrative boundary, and attribute 

tables were modified to ensure proper integration in GIS. 

GIS Spatial Analysis 

Spatial GIS analysis for this study was performed with ArcGIS 10.8 which integrated 

multi-source datasets to examine and visualize spatial distribution patterns of human 

vulnerability and place-based risk at Satkhira District. Each indicator was standardized 

through a min-max normalization technique, and subsequently reclassified into three 

categories of Low, Moderate and High using the Natural Breaks (Jenks) method (Chen et 

al., 2013). A Weighted Linear Combination (WLC) method was used to generate the 

Human Vulnerability Index (HVI) and Place Risk Index (PRI) (Malczewski, 2000). 

Composite indices were examined with Zonal Statistics at the upazila level to determine 

mean vulnerability and risk score, categorized into spatial categories, and visualized using 

color-graded maps. Final outputs of HVI and PRI maps demonstrated spatial distribution 

patterns of vulnerability hotspots in Satkhira District, and these outputs were validated with 

secondary data from the National Climate Vulnerability Assessment (2022). Table 3 

illustrates the weight distribution for the respective variable used in the GIS overlay 

process, reflecting the relative contribution of socio-economic and environmental factors 

to vulnerability and risk intensity throughout Satkhira District. 
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Table 3: Weight assignment of selected socio-economic and environmental indicators used in 

the GIS-based overlay analysis. 

Indicator Weight (%) Rationale 

Poverty rate 25 Strong determinant of vulnerability 

Literacy rate 10 Reflects awareness and adaptive 

capacity 

Population density 15 Represents exposure pressure 

Health facility access 10 Indicates coping capacity 

Flood and cyclone risk 20 Key physical hazard factors 

Salinity intrusion 10 Major environmental stressor 

Heat stress 5 Urban-related hazard 

Distance from coast 5 Exposure gradient factor 

Source: Developed from NCVA (2022) 

Statistical Correlation Analysis 

To assess the relationship between human vulnerability and place-based risk, a Pearson’s 

correlation coefficient (r) was computed in R Studio (Oliveira et al., 2020). The following 

formula: 

𝑟 =
∑(𝑋 − 𝑋̅)(𝑌 − 𝑌̅)

√∑(𝑋 − 𝑋̅)2 ∑(𝑌 − 𝑌̅)2
 

Where, 

X = Human Vulnerability Index  

Y = Place Risk Index (PRI) 

r = Correlation Value 

This method is chosen because it measures the linear relationship between two continuous 

variables, providing a numerical value that ranges from -1 to +1 (Okoye & Hosseini, 2024). 

▪ A value of +1 or close to +1 indicates positive linear correlation. 

▪ A value of -1 or close to -1 indicates negative linear correlation. 

▪ A value of 0 indicates no correlation 

Results and Discussion 

The findings of the research shows both the spatial and statistical assessment to examine 

the interrelationship between human vulnerability and place-based risk across Satkhira 

District. Through GIS-based modeling and correlation analysis, it shows significant spatial 

patterns of vulnerability and environmental exposure, very different across the seven 

upazilas. GIS composite maps of the Human Vulnerability Index (HVI) and Place Risk 

Index (PRI) show the highest combined levels of vulnerability and risk along the southern 

coastal belt with high rates of poverty, substandard infrastructure, low levels of literacy, 

and repeated exposure to cyclones, floods, salinity intrusion, etc. 



Exploring the Relationship Between Human Vulnerability and Place Risk in Satkhira, Bangladesh 

294 

Spatial Distribution of Climate Risk Zones 

In addition to the GIS analysis for spatial distribution of climate risk zones, the 2023 

INFORM (Index for Risk Management) data were examined to obtain standardized risk 

scores for each upazila of Satkhira. The INFORM index utilizes Natural Hazard, 

Vulnerability and Lack of Coping Capacity to inform a combined risk profile, providing 

an inclusive view of disaster risks at the local scale. Explanation of INFORM Risk Data is 

given below: 

▪ INFORM natural hazard represents each upazila’s exposure to physical hazards such 

as floods, cyclones, and salinity intrusion.  

▪ INFORM vulnerability reflects socio-economic fragility, including poverty levels, 

population pressure, and dependency on natural resources.  

▪ INFORM lack of coping capacity evaluates institutional readiness, infrastructure, and 

the community’s ability to manage and recover from disasters. 

▪ INFORM risk identify the composite score combining the above three dimensions to 

represent overall disaster risk intensity. 

Table 4: INFORM Risk Data for Satkhira Upazilas (2023) 

Upazila 

Inform 

natural 

hazard 

Inform 

vulnerability 

Inform lack of 

coping capacity 

Inform 

risk 

Assasuni 6.3 6.9 5.2 6.1 

Debhata 6.3 6.7 4.9 5.9 

Kalaroa 6.0 6.5 4.8 5.8 

Kaliganj 6.5 6.9 5.1 6.1 

Satkhira Sadar 6.4 7.0 5.1 6.1 

Shyamnagar 5.8 6.9 5.4 6.1 

Tala 6.0 7.0 5.0 6.0 

Source: INFORM Index, 2023. 

As shown in Table 4, INFORM Risk scores for Satkhira’s seven upazilas vary between 5.8 

and 6.1, thereby showing a low moderate to highly moderate level of risk overall. The top-

risk upazilas with respect to overall risk scores (6.1), particularly with moderate 

vulnerability and low coping capacity despite minor differences in vulnerability and hazard 

exposure, are Assasuni, Kaliganj, Satkhira Sadar, and Shyamnagar. Additionally, it is 

shown that for Shyamnagar, there is a high level of vulnerability (6.9), and lack of coping 

capacity is highest (5.4), thereby signifying that it is highly sensitive to climate risks. 

Figure 3 above shows the spatial distribution of the different levels of the climate risk zones 

in the Satkhira District, with the prominent climate risk zones superimposed on the map. 

This distribution seems to result in a dominance of the high-risk zones mainly in the 

southern, south-western coastal regions, including the Shyamnagar and Assasuni upazilas, 

where the factors are proximity to the Bay of Bengal, topography, frequent cyclonic storm 

surge occurrences, and the high level of salinity intrusion. Other areas, which are relatively 
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inland, such as the Kalaroa and Tala upazilas, have a slight lower level of risk. 

The geographic pattern in Figure 3 above indicates a clear coast-inland risk gradient with 

increased risks as one moves closer to the coast. The distinction in risks between the coast 

and inland areas illustrates well how geographic location affects risks while emphasizing 

vulnerability in shaping risks. The combination of risk scores with geographic location 

through GIS mapping therefore helps to demonstrate risks in a clear way in Satkhira 

District. 

In general, the geographic distribution of climate risk zones shows that disaster risk in 

Satkhira is not equal in every place but rather concentrates in certain spots because the 

coastal upazilas are exposed to cumulative risks from high levels of exposure to hazards, 

sensitivity to disaster impacts, and lack of disaster risk management capacity at the same 

time. This geographic information plays an important role in determining disaster risk 

management target zones in the next stage. 

Figure 3: Major climate risk Zone in Satkhira District. 

 
                          Source: Completed by the authors from INFORM Risk Data (2025) 
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Human Vulnerability Mapping 

The Human Vulnerability Index (HVI) was calculated using the variables of poverty rates, 

literacy rates, population density, health infrastructure, and access to safe water. There is 

large variation within the districts. Vulnerability index of human vulnerability, classified 

at the upazilla level, is shown in Table 5. 

Table 5: Human Vulnerability Index (HVI) by Upazila 

Upazila 
Poverty 

(%) 

Literacy 

(%) 

Health Facility 

Density (per 

10,000) 

HVI 

Value 

Vulnerability 

Level 

Shyamnagar 52.3 57.8 0.6 0.82 High 

Assasuni 49.7 59.2 0.7 0.78 High 

Kaliganj 43.1 64.3 0.8 0.65 High 

Debhata 38.9 66.1 1.1 0.59 Medium 

Satkhira Sadar 33.2 70.5 1.5 0.55 Medium 

Kalaroa 36.5 68.2 1.3 0.53 Medium 

Tala 30.8 72.4 1.6 0.42 Low 

Source: Calculated from BBS (2022), INFORM (2023), and NCVA (2022). 

Vulnerability zones are an expression of the socio-economic elements which can worsen 

the effect of climate risks. These are: 

▪ Poverty Zones: Locations with the highest rates of poverty were regarded as 

extremely vulnerable to climate-related threats. 

▪ Population Density Zones: These are areas that are more densely populated and thus 

remain at risk because of their infrastructure constraints and sensitivity. 

▪ Access to Healthcare and Education: Regions that have limited access to healthcare 

services and education will be classified as vulnerable, since this will impede the 

ability of those people to adapt to the effects of climate change. 

The spatial pattern (Figure- 4) clearly expounds Shyamnagar and Assasuni to have a greater 

level of vulnerability in view of their poor socio-economic conditions. Moreover, their less 

educated population and lack of access to proper facilities have been identified to have 

higher levels of vulnerability. At the opposite end are Tala and Kalaroa with lower levels 

of vulnerability. 
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Figure 4: Human Vulnerability across Satkhira District. 

 

Source: Completed by the authors from Human Vulnerability Index (2025) 

Comparative Spatial Analysis of Upazilas 

The combined analysis of HVI and PRI allowed the classification of each upazila into 

distinct risk–vulnerability categories, summarized below. 
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Table 6: Comparative Risk–Vulnerability Assessment 

Upazila Human 

Vulnerability 

Place 

Risk 

(PRI) 

Combined 

Status 

Interpretation 

Shyamnagar Very High Very High Critical Multi-hazard zone; extreme 

poverty and salinity 

intrusion 

Assasuni Very High Very High Critical High exposure to cyclone 

and flood events 

Kaliganj High High Severe Agricultural dependency; 

moderate resilience 

Satkhira 

Sadar 

Moderate Moderate Moderate Urban exposure to heat 

stress; better healthcare 

Debhata Moderate Moderate Moderate Moderate flood and salinity 

risk 

Kalaroa Moderate Moderate Moderate Balanced socio-economic 

profile 

Tala Low Low Low Lowest overall risk; 

relatively resilient area 

Source: Completed by the authors (2025) 

Spatially, the vulnerable upazilas in the south (Shyamnagar & Assasuni) are the most 

vulnerable hotspots, whereas Tala is identified to be relatively safe zones because of better 

infrastructure development and less exposure to hazards. The upazilas in the central region 

like Kaliganj and Debhata are transitional regions with moderate levels of vulnerability 

that might increase in more harsh climate conditions. The overlay outcomes clearly 

demonstrate how collectively vulnerable areas with high HVI and PRI values are regions 

having overlapping vulnerable conditions because of both naturaland socio-economic 

factors. These regions are not only vulnerable to frequent cylonic events, flooding, and 

saline water intrusion but are also less equipped to adapt to such conditions because of their 

deprivation in education and healthcare facilities. Overlay map demonstrating combined 

values for Human Vulnerability and Place-Based Risk in Satkhira District is depicted in 

Figure 5. 
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Figure 5: Overlay map of Human Vulnerability and Place-Based Risk in Satkhira. 

 
Source: Completed by the authors from INFORM Risk Data and HVI (2025) 

Correlation Between Human Vulnerability and Place-Based Risk 

To statistically evaluate the association between socio-economic vulnerability and 

environmental risk, an analysis of the correlation (Pearson’s) was conducted using R studio 
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on the Human Vulnerability Index (HVI) and Place Risk Index (PRI) at the upazila level. 

The analysis is shown in figure 6. 

Figure 6: Correlation analysis in R studio between Human vulnerability and Place risk. 

 

Source: Completed by the authors (2025) 

Table 7 shows the result of  Pearson’s correlation result:  

Table 7: Correlation Analysis Result 

Variables Correlation 

Coefficient (r) 

Significance  

(p-value) 

Relationship 

HVI vs PRI 0.973 < 0.05 Strong Positive 

Source: Completed by the authors (2025) 

The result showed that there is a strong positive correlation between the variables (r = 

0.973, p < 0.05), which indicates that the areas with more vulnerability to the 

socioeconomic dimensions, are also the ones with more vulnerability to the environmental 

dimensions. The near-perfect result clearly indicates that the two dimensions are 

interlinked in such a way that the areas with less accessibility to education, healthcare, and 
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economic accessibility, are also the ones with more vulnerability to natural disaster risks 

such as flood, cyclone, salinity, etc. The strong positive result clearly supports the fact that 

the hotspots for vulnerability are collocated in Satkhira, along with the hotspots of risk. 

Reducing the climate risk in Satkhira requires targeting the source of the problem the socio-

economic issue, together with the hazard. 

Discussion 

The geographical distribution of zones of climate risk shows a strong coastline to inland 

vulnerability gradient with intensified risk values in Shyamnagar and Assasuni. The results 

reveal that Bangladesh’s south-western coastal region is a climate hotspot due to its 

topographic vulnerability to storm surges driven by cyclones in the Bay of Bengal.  The 

HVI mapping analysis indicates a strong vulnerable variability of socio-economic 

conditions in Shyamnagar, Assasuni, and Kaliganj with a high vulnerability index. Poverty 

rates, illiteracy, lack of access to health care, and vulnerability to climate-sensitive sectors 

such as agriculture or fish farming have contributed to a high vulnerability index in those 

areas. 

The combined risk-vulnerability comparison further clarifies the spatial alignment between 

HVI and PRI. Critical and severe classes of upazilas fall predominantly along the southern 

coastal belt where environmental hazards intersect with socioeconomic fragility. The 

overlay analysis also visually confirms that areas of high vulnerability essentially coincide 

with areas of high place-based risk. This spatial pattern is strongly supported by the 

quantitative results of the statistical correlation analysis. The very strong and statistically 

significant positive correlation between HVI and PRI (r = 0.973, p < 0.05) infers that socio-

economic vulnerability and place-based climate risk are strongly interlinked in Satkhira 

District. This near-perfect correlation suggests that improvement in socio-economic 

conditions-poverty reduction, increased education, and strong health infrastructure- can 

eventually reduce overall climate risk by a large margin. Comparable relations of 

vulnerability with risk have been measured in other coastal and delta regions where people 

in backward classes suffer more from climate change hazards due to their limited adaptive 

capacity. 

Conclusion 

The research explored the spatial relationship between human vulnerability and place risk 

in the Satkhira District of Bangladesh through a combined GIS and statistical analysis. In 

order to achieve this, a Human Vulnerability Index (HVI) and a Place Risk Index (PRI) 

have been derived, and through these indexes, a comprehensive analysis of the relationship 

of human and physical risk in the specified area of the highly climate-sensitive region of 

the coastal zone of Bangladesh has been provided. The Southern upazilas, mainly 

Shyamnagar and Assasuni, were chosen for being hotspot areas that together experience 

maximum vulnerability to cyclones, floods, saline intrusion, and waterlogging, along with 

highly threatening factors such as high poverty, poor access to health and educational 

facilities, and high sensitivity to disasters for their business-related activities. On the other 

hand, upazilas like Tala, Kalaroa, have been observed to experience low vulnerability or 

risk, mainly because they have better socio-economic conditions, along with low 
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vulnerability to disasters like cyclones. The result of the risk-vulnerability overlay analysis 

using both hazard and vulnerability data provides insight that the risk is not uniformly 

distributed and is, in fact, geographically concentrated, with an obvious gradient from the 

coastline to the interior. The statistical test above confirms and supports this, and the result 

is highly significant and of great value, indicating an obvious, strong, and direct positive 

relationship between HVI and PRI (r = 0.973, p < 0.05). This research provides a 

transferable approach to climate-related hotspot identification and can act as a model study 

to guide targeted policy action in regions with comparable climate-related threats. 
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