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The dissertation consists of the eight chapters. The summaries of each chapter are as follows.
Chapter 1: Introduction
The doctoral dissertation is briefly summarized in this chapter. Hailstorm is an extreme weather
event (EWE) that occurs generally over a small scale; however, regardless of its localized
occurrence, it 1s considered a significant natural hazard that leads to substantial economic losses
to the agricultural sector, property, and livelihoods. Most of the existing research demonstrates
the climatology of thunderstorms and hailstorms, and their causes and consequences. Still, there
are significant research gaps in the community risk assessment of hailstorm, farmers’ adaptation
strategies, and risk management.
Chapter 2: Hailstorm Issues and Concepts
This chapter discusses the issues and concepts of hailstorm. The risk and vulnerability analysis of
hailstorms and their management to the agricultural sector is highly overlooked globally and in
developing countries like Bangladesh, known as a climate change hotspot. Thus, this research
aims to assess the community level hailstorm risk and propose a risk management framework.
Chapter 3: Assessment of Hailstorm Trends and Risks
This chapter discusses the analysis of hailstorm trends and the risk of existing natural hazards,
including hailstorms. The temporal and spatial distribution of hailstorms over Bangladesh and the
study area showed significant increasing trends. Hailstorm was found to be the most prioritized
hazard over droughts and flash floods, as perceived by the community. Moreover, hailstorm was
recognized as a potential threat to the sustainable agriculture of the study area.
Chapter 4: Determinants of Farmers’ Risk Perceptions of Hailstorms
This chapter aims to identify the determinants of farmers’ risk perceptions to hailstorms.
Hailstorm risk perceptions of farmers were embodied by subjective risk factors, such as their
perceived control of hailstorm risk and personal circumstances. Their perceived resources for
tackling hailstorm risk were the most significant predictor of hailstorm risk perceptions. Marginal
and smallholder farmers were very vulnerable and perceived more risks than the medium- or
large-holder farmers, owing to the lack of post-hailstorm compensation policies.
Chapter 5: Farm Level Adaptation Strategies to Hailstorm and Factors Affecting
Adaptation
This chapter explores the existing adaptation strategies of hailstorm in the hailstorm-prone
households of Bangladesh. Farmers adopted a variety of agricultural and non-agricultural
measures to cope with the impacts. Positive correlations were found between the perception of
hailstorm cognitive factors and the total number of adaptation practices adopted. Age, cognitive
perceptions, household assets, and farm size of the respondents contributed mainly to the multiple
regression model for adaptation of agricultural measures.
Chapter 6: Identification and Prioritization of hailstorms Risk Management Measures
This chapter deals with identifying the hailstorm risk management measures and analyzing their
potential strengths, weaknesses, opportunities, and threats. We found 17 measures in total which
could be adopted in all the phases of risk management. Through SWOT (Strengths, Weaknesses,
Opportunities, and Threats) and cross-SWOT analysis of the risk management measures, we have
found different alternative strategies. However, the non-structural measures which involved the
community, local agriculture department, and local government (e.g., the recovery and
rehabilitation, awareness-raising on the farmers, building community network for forecasting of

hailstorm) received more prioritization than the agricultural management measures (e.g., early




harvesting, replantation, adjusting planting time, etc.).

Chapter 7: Development of Hailstorm Risk Management Framework

This chapter has been divided into two sections. The first section summarizes the major findings
from the preceding chapters. The crucial findings from the analytical chapters (Chapter 3, 4, 5,
and 6) were subsequently used as substantial inputs for the development of hailstorm risk
management framework (HRMF) in the second section. The HRMF consists of three main
sections: assessment, strategy, and implication. The assessment section suggests the adjustment of
the existing policy for hailstorm risk management, which is currently in an ignorant or retainment
phase. In the strategy section, there are four support systems (institutional, financial,
technical-technological, and community). Based on the support systems, several actions are
proposed in the implication section. This research asserts that this framework’s implication can
help manage the hailstorm risks and bolster adaptation behavior of the people to mitigate such
inevitable risks and crises.

Chapter 8: Conclusion

One of the significant findings of this research is the potential threat of hailstorms to agricultural
sustainability, which requires urgent attention from policymakers and the authorities. The study
found evidence of the lower adaptive capacity of farmers, which has a broader range of
implications in hailstorm risk management and managing other potential hazards. The research
strongly urges introducing a crop insurance model for farmers living in hailstorm-prone areas of
northern Bangladesh. The proposed framework for hailstorm risk management can be
implemented on a pilot basis to measure the efficacy and practice on a larger scale.
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