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Navigating the Storm:  The Actuarial Role in Addressing Severe Thunderstorm 

Risks 

Weather and climate disasters, occurring every day somewhere in the world, are an ever-present global phenomenon. 

These disasters not only incur significant economic effects on impacted areas but also claim tens of thousands of lives 

each year. In 2023, the United States is grappling with an unprecedented challenge: the rising frequency and severity 

of severe thunderstorms. The escalation in both the frequency and intensity of these storms across the U.S. has led 

to significant economic and human costs. This year is projected to become the costliest in terms of insured 

thunderstorm damage, potentially exceeding the record set in 2020. This essay delves into the extent of this issue, 

examining its financial impacts and the essential role of the actuarial profession in devising strategies for mitigation 

and adaptation. 

In the face of growing thunderstorm risks, there is a naturally increasing need for innovative insurance products, as 

insurance plays a pivotal role in providing financial stability following natural disasters. Insurance acts as a crucial 

buffer, enabling both economies and communities to recover. However, the repercussions of these thunderstorms 

extend beyond immediate property damage, affecting various economic sectors and importantly, putting a strain on 

insurance markets. This trend is exacerbated by factors including climate change and increasing population density in 

vulnerable areas. A disparity in coverage of losses between advanced and emerging economies exists, with advanced 

economies generally having a higher percentage of losses covered. This points to an urgent need for innovative 

insurance products, especially in the context of escalating climate change-related risks. 
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Actuaries, with their expertise in risk assessment and management, are vital in preparing for and understanding the 

financial impacts of severe thunderstorms. They play a key role in assisting insurance companies, governments, and 

communities to comprehend potential risks and develop effective resilience and adaptation strategies. Standing at 

the forefront of designing these products, they must incorporate climate-related data into their models to more 

accurately predict these evolving risks, considering the potential for more extreme weather events and their resultant 

financial implications, and ensuring they are both financially viable for insurers and affordable for policyholders. 

By employing statistical models and more advanced machine learning techniques, actuaries can provide invaluable 

insights into risk management and tailor insurance solutions to address the unique challenges posed by severe 

thunderstorms. The vulnerability of populations in storm-prone areas is a critical concern. Therefore, actuaries also 

need to analyze demographic data alongside weather patterns to identify high-risk zones, which is crucial for targeted 

risk mitigation efforts and the development of tailored insurance products. Through analysis of data and trends, they 

can help forecast the likelihood and potential impact of future thunderstorms. This predictive capability is crucial for 

insurance companies as they assess risk and set premiums. It also aids governments and communities in planning and 

preparing for these events. Efficient emergency response systems are crucial in minimizing the impact of severe 

thunderstorms. By analyzing past response efforts, actuaries can play a role in evaluating and enhancing emergency 

response systems, identifying gaps, and recommending improvements to ensure quicker and more effective 

responses to future storms. 

It is important to note that climate change is exacerbating the severity and frequency of severe thunderstorms, leading 

to increased future losses. Additionally, there could be a spillover and contagious effect into other fields. SOA has 

supported and published research on the potential contagious impact of natural disasters, including a report titled 

"The Impact of Disaster Events on Investments: A Contagion Channels Perspective," which proposes a dynamic copula-

EVT (extreme value theory) model to analyze historical data and identify potential contagion patterns after natural 

disasters. The SOA essay “Disaster Strikes: How Natural Catastrophes Affect Investment Choices” provides further 

discussion on this topic.  Both reports can be found here The Impact of Disaster Events on Investments – Contagion 

Channels Perspective | SOA . 

These related insurance products must not only cover immediate damages but also support long-term recovery and 

resilience, and actuaries can play a significant role in advising how to construct more resilient communities and 

economies in the face of increasing storm threats. Their analyses can inform policy decisions, guide the allocation of 

resources, and shape the development of risk mitigation strategies, providing key input in the process of mitigation, 

adaptation, and resilience building. Furthermore, actuaries can assess the cost-effectiveness of various resilience-

building measures with evaluations helping prioritize investments in infrastructure upgrades, ensuring that 

communities are better equipped to withstand future storms. Finally, in addressing issues like fraudulent third-party 

storm damage assessments and resulting claims litigation, actuaries need to develop models to detect anomalies in 

claims patterns and advise insurers on the best practices for claims verification and litigation management. 

Overall, the escalating frequency and severity of severe thunderstorms in the U.S. presents a formidable challenge, 

with far-reaching implications for the insurance industry and broader society. The actuarial profession is pivotal in 

addressing these challenges and instrumental in examining historical data to predict future trends in severe weather 

patterns. By leveraging their expertise in risk assessment and management, actuaries can contribute significantly to 

the development of innovative insurance products and effective risk management strategies. These efforts are vital 

in mitigating the financial and human costs of severe thunderstorms and enhancing societal resilience in the face of 

these growing threats.  

    

https://www.soa.org/resources/research-reports/2022/disaster-events-investments/
https://www.soa.org/resources/research-reports/2022/disaster-events-investments/
https://soa.qualtrics.com/jfe/form/SV_efh6JshQp7Pj25w
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About The Society of Actuaries Research Institute 

Serving as the research arm of the Society of Actuaries (SOA), the SOA Research Institute provides objective, data-

driven research bringing together tried and true practices and future-focused approaches to address societal 

challenges and your business needs. The Institute provides trusted knowledge, extensive experience and new 

technologies to help effectively identify, predict and manage risks. 

Representing the thousands of actuaries who help conduct critical research, the SOA Research Institute provides 

clarity and solutions on risks and societal challenges. The Institute connects actuaries, academics, employers, the 

insurance industry, regulators, research partners, foundations and research institutions, sponsors and non-

governmental organizations, building an effective network which provides support, knowledge and expertise 

regarding the management of risk to benefit the industry and the public. 

Managed by experienced actuaries and research experts from a broad range of industries, the SOA Research 

Institute creates, funds, develops and distributes research to elevate actuaries as leaders in measuring and 

managing risk. These efforts include studies, essay collections, webcasts, research papers, survey reports, and 

original research on topics impacting society. 

Harnessing its peer-reviewed research, leading-edge technologies, new data tools and innovative practices, the 

Institute seeks to understand the underlying causes of risk and the possible outcomes. The Institute develops 

objective research spanning a variety of topics with its strategic research programs: aging and retirement; actuarial 

innovation and technology; mortality and longevity; diversity, equity and inclusion; health care cost trends; and 

catastrophe and climate risk. The Institute has a large volume of topical research available, including an expanding 

collection of international and market-specific research, experience studies, models and timely research. 
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