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1. Title: Mapping risks of water injustice and perceptions of privatized drinking water in the United States: A mixed methods approach
Authors: Alex Segrè Cohen, Catherine E. Slavik, Sami Kurani, Joseph Árvai
Abstract: About 2 million people in the United States do not have access to running water or indoor plumbing in their homes. In addition, 30 million more Americans live where water systems operate unsafely. More still could have access to clean and safe drinking water but cannot afford to pay for it. Water privatization has been proposed as both a solution to and an exacerbator of these challenges, but its potential consequences have not been investigated on a national scale. Data from the US Environmental Protection Agency's Safe Drinking Water Information System and the US Center for Disease Control's Environmental Justice Index were used to assess the spatial distribution of water injustice hotspots, water system violations, and water system ownership. These data were merged with a nationally representative survey of US residents that measured how people perceive their water across different water injustice indicators. Results indicated that water system violations were not randomly distributed across the United States and risks of exposure to water injustice appeared to cluster in certain locations as hotspots. Clusters of water system violations were spatially associated with private water system ownership. Hotspots of water injustice were more often surrounded by counties with low proportions of privately owned water systems than counties with high proportions. Results also suggested that individuals living in areas with higher water injustice perceived their water as lower quality and less reliable. Water system ownership moderated this relationship. Recommendations for policymakers are discussed, including how to build collaborative decision-making processes that account for both objective and subjective measures of water injustice.
2. Title: Distributional justice and climate risk assessment: An analysis of disparities within direct and indirect risk
Authors: M. J. Anderson, L. Conrow, M. Hobbs, R. Paulik, P. Blackett, T. Logan
Abstract: Climate change and natural hazard risk assessments often overlook indirect impacts, leading to a limited understanding of the full extent of risk and the disparities in its distribution across populations. This study investigates distributional justice in natural hazard impacts, exploring its critical implications for environmental justice, equity, and resilience in adaptation planning. We employ high-resolution spatial risk assessment and origin–destination routing to analyze coastal flooding and sea-level rise scenarios in Aotearoa New Zealand. This approach allows the assessment of both direct impacts (property exposure) and indirect impacts (physical isolation from key amenities) on residents. Indirect impacts, such as isolation and reduced access to resources, have significant adverse effects on well-being, social cohesion, and community resilience. Including indirect impacts in risk assessments dramatically increases the overall population burden, while revealing complex effects on existing inequalities. Our analysis reveals that including indirect impacts increases the overall population burden, but the effect on inequalities varies. These inequalities can be exacerbated or attenuated depending on scale and location, underscoring the need for decision-makers to identify these nuanced distributions and apply context-specific frameworks when determining equitable outcomes. Our findings uncover a substantial number of previously invisible at-risk residents—from 61,000 to 217,000 nationally in a present-day event—and expose a shift in impact distribution toward underserved communities. As indirect risks exacerbate disparities and impede climate adaptation efforts, adopting an inclusive approach that accounts for both direct and indirect risks and their [un]equal distribution is imperative for effective and equitable decision-making.
3. Title: Assessing social equity of federal disaster aid distribution: A nationwide analysis
Authors: Qing Miao, Meri Davlasheridze, Allison C. Reilly
Abstract: In this study, we conduct the first comprehensive, nationwide assessment of social equity performance of multiple federal post- and pre-disaster assistance programs that differ in targeted recipients, project types, forms of aid, and funding requirements. We draw on the social equity and distributive justice theory to develop and test a set of hypotheses on the influence of program design and specificity on their aid distributional patterns and equity performance. The analysis uses panel data of about 3000 US counties to examine the relationship between a county's receipt of federal assistance and its recent disaster damage, socioeconomic, demographic, political, local government, and geographic characteristics in a two-stage random effects Tobit model. Expectedly, we find that post-disaster grants are largely driven by recent disaster damage, while damage is simultaneously influenced by local socioeconomic conditions. For all disaster programs, disproportionately more federal aid is allocated to populous counties. For programs geared toward state and local governments and targeting community recovery and mitigation, more aid is received by counties with better socioeconomic conditions. Conversely, for programs targeting individual relief and recovery, more aid is given to counties with lower incomes and greater social vulnerability. Results also indicate that counties located in high-risk regions receive greater outlays. These findings shed light on the varying degrees of social equity of federal disaster assistance programs tied to their cost-share requirement, funding caps, and inherent complexity of application procedures.
4. Title: How do multidimensional energy justices work?: Specifying the role of anthropocentric and ecological justice in the acceptance of solar energy
Authors: Sehyeok Jeon, Seoyong Kim, Miri Kim
Abstract: This study analyzed the acceptance of solar energy in terms of energy justice. The critical issue of energy supply, demand, and transition is a process of social redistribution of risks from old to new energy systems. The question of the appropriate distribution of risks for the energy system is closely related to energy justice. Previous studies are limited in empirically testing whether or not energy justice can contribute to the acceptance of new energy system. In addition, previous studies have heavily depended on energy justice in terms of anthropocentric type. Anthropocentric definitions of energy justice have focused primarily on the benefits and costs allocated only to humans. Such an anthropocentric view of justice lacks consideration of the value of various ecological beings. Therefore, this study aims to shed light on the role of not only four anthropocentric types of energy justices but also on for four ecological ones in the acceptance of solar energy. The analysis reveals that recognitive justice, generational justice, deep ecological justice, social ecological justice, and distributional justice positively influence the acceptance of solar energy, whereas procedural justice, restorative justice, and eco-socialist justice have no effect on it. In particular, this study found that recognitive justice moderates the effect of personal norms on acceptance of solar energy, whereas restorative justice moderates the effect of knowledge on it.
5. Title: Income disparities and risk: Geographical manifestations of extreme inequities in the United States
Authors: Michael R. Greenberg, Dona Schneider
Abstract: We examined hazard and risk-related metrics of the highest- and lowest-income counties and municipalities in each U.S. state. Indicators of natural and anthropogenic hazards, health outcomes, location of locally unwanted land uses, food insecurity, and other metrics were used to measure social and environmental justice. As expected, the highest-income places have better health outcomes, access to assets that protect health, and high municipal ratings of place quality compared with their poorest counterparts. Yet, they also have higher natural hazard risks and are more likely to live near concentrations of anthropogenic hazards. That is, high-income places have a lot to lose. Although the poorest jurisdictions demonstrate cumulative disadvantages, those in rural areas are exposed to less dense motor vehicle traffic and other hazards and risks associated with urban life. Relationships between income and the geography of hazards and risks are not simple. Even the highest-income areas face challenges. We suggest improvements in databases and tools to increase the focus on and monitoring of the breadth of risks people face in all areas.
6. Title: Quantitative approaches for including equity in risk and resilience infrastructure planning analyses
Authors: Thushara Gunda, Amanda Wachtel, Shruti Khadka Mishra, Emily Moog
Abstract: Risk and resilience assessments for critical infrastructure focus on myriad objectives, from natural hazard evaluations to optimizing investments. Although research has started to characterize externalities associated with current or possible future states, incorporation of equity priorities at project inception is increasingly being recognized as critical for planning related activities. However, there is no standard methodology that guides development of equity-informed quantitative approaches for infrastructure planning activities. To address this gap, we introduce a logic model that can be tailored to capture nuances about specific geographies and community priorities, effectively incorporating them into different mathematical approaches for quantitative risk assessments. Specifically, the logic model uses a graded, iterative approach to clarify specific equity objectives as well as inform the development of equations being used to support analysis. We demonstrate the utility of this framework using case studies spanning aviation fuel, produced water, and microgrid electricity infrastructures. For each case study, the use of the logic model helps clarify the ways that local priorities and infrastructure needs are used to drive the types of data and quantitative methodologies used in the respective analyses. The explicit consideration of methodological limitations (e.g., data mismatches) and stakeholder engagements serves to increase the transparency of the associated findings as well as effectively integrate community nuances (e.g., ownership of assets) into infrastructure assessments. Such integration will become increasingly important to ensure that planning activities (which occur throughout the lifecycle of the infrastructure projects) lead to long-lasting solutions to meet both energy and sustainable development goals for communities.
7. Title: Rent affordability after hurricanes: Longitudinal evidence from US coastal states
Authors: Kelsea B. Best, Qian He, Allison Reilly, Nhi Tran, Deb Niemeier
Abstract: Climate change is expected to increase the frequency and intensity of natural hazards such as hurricanes. With a severe shortage of affordable housing in the United States, renters may be uniquely vulnerable to disaster-related housing disruptions due to increased hazard exposure, physical vulnerability of structures, and socioeconomic disadvantage. In this work, we construct a panel dataset consisting of housing, socioeconomic, and hurricane disaster data from counties in 19 states across the East and Gulf Coasts of the United States from 2009 to 2018 to investigate how the frequency and intensity of a hurricane correspond to changes in median rent and housing affordability (the interaction between rent prices and income) over time. Using a two-stage least square random-effects regression model, we find that more intense prior-year hurricanes correspond to increases in median rents via declines in housing availability. The relationship between hurricanes and rent affordability is more complex, though the occurrence of a hurricane in a given year or the previous year reduces affordable rental housing, especially for counties with higher percentages of renters and people of color. Our results highlight the multiple challenges that renters are likely to face following a hurricane, and we emphasize that disaster recovery in short- and medium-term should focus on providing safe, stable, and affordable rental housing assistance.
8. Title: Risk justice: Boosting the contribution of risk management to sustainable development
Authors: Mathilde de Goër de Herve, Thomas Schinko, John Handmer
Abstract: Comprehensively addressing different aspects of justice is essential to enable risk management to contribute to sustainable development. This article offers a new conceptual framework called risk justice that comprises procedural, distributive, and corrective justice in four dimensions related to sustainable development: social, ecological, spatial, and temporal issues. Risk justice is defined as the quality of being fair and reasonable while governing and managing a possible negative event. After explaining the conceptual framework, a detailed content analysis of two international guidelines for disaster risk management (the Sendai Framework for Disaster Risk Reduction 2015–2030 and the European Floods Directive) illustrates the analytical potential of the risk justice framework. Findings show strong emphasis on social and spatial aspects of distributive and procedural justice in the two documents, whereas considerations of corrective justice and temporal and ecological issues are scarce or indirect. This may result in conflicting impacts of disaster risk management on sustainable development. Therefore, discussing risk management with a risk justice viewpoint while elaborating guidelines or choosing risk management strategies provides new avenues for sustainable development and facilitates transparent trade-offs. Our risk justice framework enables risk practitioners and researchers to reflect systemically about justice in risk management in different risk contexts and can be used both as a proactive and as a retrospective tool.
9. Title: Reflections on Research in Risk Science and on Risk Science
Authors: Stian Antonsen, Terje Aven, Torgeir Kolstø Haavik
Abstract: Explicit references to a distinct field or discipline of risk appeared about 40–50 years ago, but it is only recently that the term “risk science” has been commonly used. To many scholars working with practical risk and safety issues, the risk field has been considered a rather narrow field and school of thought, mainly focusing on risk assessments and numbers. The scope of contemporary risk science is, however, wide, covering knowledge on all aspects of risk, including assessment, perception, communication, and management of risk. Work has been conducted to clarify and delineate the scope, distinguishing between generic (fundamental) and applied risk science, yet many questions remain to be discussed, particularly on the types of perspectives and methodologies that are covered and on issues related to the interrelationships with other fields and sciences. The present article aims at providing new insights on such questions by highlighting the difference between research in risk science and research on risk science. The former type refers to research activities that are explicitly conducted within the field of risk science by people who are considered risk researchers. The latter type of research concerns the development of knowledge on the intersection between risk science and other sciences, including reflexive research that enables translation and circulation of knowledge between the inside and the outside of risk science. The article can be read as a journey through viewpoints and arguments—an explorative rather than a concluding one—the journey in itself being just as important as its final destination.
10. Title: Leveraging the American Housing Survey to Quantify Risk and Resilience
Authors: Kendrick Hardaway, Kelsea Best, Benjamin Rachunok
Abstract: The combined trends of urbanization and climate change elevate the criticality of planning resilience against natural hazards in urban areas, but quantifying key metrics and responses for planning purposes has proven elusive. A key need for cutting-edge quantitative research in urban resilience is datasets that are large and detailed but also broadly applicable to different settings and questions. The goal of this paper is to introduce an infrequently used dataset in the risk science field—the U.S. Census Bureau's American Housing Survey (AHS). We evaluate the pros and cons of the AHS and highlight specific examples of how researchers can use the dataset to advance goals toward more resilient urban futures. Using predictive models and multiple dimension reduction, we evaluate spatial and temporal trends within and between cities, and we investigate relationships between often disparate variables (e.g., socio-demographic and built environment) for anticipating negative consequences of hazards and perceived risk. In so doing, we demonstrate the usefulness of AHS's longitudinal nature, cross-city data, varying climatic regions, and broad range of variables for risk scientists.
11. Title: Living with risk, then and now: A dual review of Cam Grey's Living with Risk in the Late Roman World and of current AI–assisted book reviewing
Authors: Louis Anthony Cox Jr., Michael R. Greenberg
Abstract: This AI-assisted review article offers a dual review: a book review of Living with Risk in the Late Roman World by Cam Grey, and a critical review of the current potential of large language models (LLMs), specifically ChatGPT's DeepResearch mode, to assist in thoughtful and scholarly book reviewing within risk science. Grey's book presents an innovative reconstruction of how communities in the late Roman Empire perceived and adapted to chronic environmental and societal risks, emphasizing spatial variability, cultural interpretation, and the normalization of uncertainty. Drawing on commentary from a human reviewer and a parallel AI-assisted analysis, we compare the distinct strengths and limitations of each approach. The human review provides deep contextual judgment, skepticism, and sensitivity to narrative bias, while the AI-generated review offers thematic organization, broad literature synthesis, and analytical clarity. Our findings suggest that AI-assisted tools, when used alongside expert human insight, can significantly facilitate and enrich the scholarly review process. We argue that such hybrid methods hold promise for accelerating critical synthesis and expanding the scope of reflective inquiry in risk analysis, especially as the field increasingly engages with historical, cultural, and interdisciplinary perspectives.
12. Title: Impacts of Plant Protection Products on Biodiversity: Limits of Risk Assessment and Avenues to Ground Liability
Authors: Sophie Leenhardt, Laure Mamy, Carole Barthélémy, Philippe Berny, Eve Bureau-Point, Marie-France Corio-Costet, Stéphane Pesce, Isabelle Doussan
Abstract: Plant protection products (PPPs) are intended to protect plants against pests. However, they are also known to contribute unequivocally to the decline of biodiversity due to their negative impact on biological groups such as terrestrial invertebrates, birds, and amphibians. At the intersection of ecotoxicology, social sciences, and law, numerous studies address the discrepancy between the regulatory framework's objectives to protect biodiversity and the actually observed impacts of legally used PPPs. The main reasons put forward are the normalization constraints of ecotoxicity tests and the inability to anticipate effects in the current substance-by-substance risk assessment process given the complexity of multifactorial interactions in the ecosystems and the real conditions of PPP use. Therefore, the greater the consideration given to the systemic complexity of indirect effects, the less possible it is to quantify the contribution of a given cause, in our case, a PPP. This is a core issue in legal disputes regarding the liability of those who develop PPPs, those who use them, as well as decision-makers who approve them. This article explores legal possibilities to better address the missing link between substance-by-substance assessment and authorization processes, and biodiversity protection instruments. The aim is to question the division of roles between scientific expertise, legal disputes, and public policy.
13. Title: Generating targeted and tailored health communication narratives with AI
Authors: Haoran Chu, Sixiao Liu
Abstract: Customized narratives are effective tools to promote risk prevention behaviors in populations. However, the development of such narratives is resource-intensive. Advances in generative artificial intelligence (AI) offer promising solutions to these constraints. This study explored the potential of generative AI, such as ChatGPT, to create health communication narratives (HCN) tailored to specific demographics and theoretical constructs to convey critical health risk information. We conducted a two-phased, preregistered experiment involving cervical cancer screening messaging (N = 272) to examine the effectiveness of AI-tailored health communication narratives. After prescreening, participants were randomly assigned to read a nonnarrative, a generic narrative, or an AI-generated targeted or tailored narrative message. The targeted narratives were customized by AI according to participants’ preassessed demographics, such as age, race, and ethnicity, and the tailored narratives further incorporated preassessed cues, such as fear of the screening procedure, cancer worry, and perceived benefit of cancer screening. A qualitative review of the AI-generated messages attests to ChatGPT's ability to craft personalized health narratives. However, respondents perceived AI-tailored narratives as lower in quality and believability and were not more motivated for cervical cancer screening uptake than those exposed to the nonnarrative and generic narrative messages. Older participants and those who had higher cancer worry or believed that cervical cancer screening is beneficial were more persuaded by the AI-tailored messages. AI models, such as ChatGPT, can create targeted and tailored risk messages with high efficiency, but additional fine-tuning is needed to improve their applicability in motivating health behavioral change.
14. Title: Cultural and Institutional Factors Driving Severe Repetitive Flood Losses: Insights from the Jersey Shore
Authors: Laura Geronimo, Will B. Payne, Clinton J. Andrews, Elisabeth A. Gilmore, Robert E. Kopp
Abstract: Decisions about how to respond to coastal flood hazards often involve disagreements over resource allocations. In the United States, large intergovernmental fiscal transfers have enabled rebuilding in areas that experience severe repetitive losses. This case study focuses on Ortley Beach, a barrier island neighborhood in Toms River, New Jersey, to examine the process of rebuilding after Superstorm Sandy in 2012 and competing visions for the future. A decade later, we conducted 32 key-informant interviews—including residents and local, state, and federal officials—to examine how values, worldviews, and beliefs shape preferences for coastal risk reduction strategies. A central debate was whether public resources should support staying or leaving the island. Key concerns included the economic impacts of strategies on household and public finances, the effectiveness of strategies to mitigate future flood damages, and fairness in the distribution of costs and responsibilities. Conflicts emerged in how stakeholders framed their preferences. Local officials tended to hold more individualistic–hierarchical worldviews, weaker beliefs in climate science, and favored actions to protect high-value properties to preserve the tax base while externalizing costs. In contrast, some residents and most state and federal officials held more community–egalitarian worldviews, stronger beliefs in climate science, and preferences for long-term adaptation strategies to reduce risk, including property buyouts. Responding to the primary concern about economic impacts, we recommend enhancing individual and local financial resilience to climate and political shocks by diversifying municipal revenue streams, encouraging proactive risk-based planning, exploring innovative insurance models, and better accounting for the long-term costs of rebuilding.
15. Title: Public Attitudes to Responding to Global Catastrophic Risks: A New Zealand Case Study
Authors: John Kerr, Matt Boyd, Nick Wilson
Abstract: Human civilization faces a range of global catastrophic risks (GCRs), including nuclear war, bioengineered pandemics, major solar storms, and uncontrolled artificial intelligence. In New Zealand, limited information exists on public views about whether the government should respond to such risks. A representative survey of 1012 adults in July 2024 included two questions on GCRs. Sixty-six percent (95%CI: 63%–70%) supported the government developing specific plans to address extreme risks, and 60% (95%CI: 56%–63%) supported establishing a dedicated commission or agency. In multivariable models, support increased with age, education, income, and trust in scientists (the latter also associated with support for an agency). There were no significant differences by gender, ethnicity, or political orientation. These findings suggest a clear majority of the public supports government planning for catastrophic risks. Further research, including repeat surveys and deliberative methods such as citizens’ assemblies, could help explore underlying reasons for opposition and how the public weigh policy trade-offs.
16. Title: A Practical Method to Assess Bird Strike Risk in Air Operations Using a Count-Based Risk Mitigation Tool
Authors: A. Marijn Teunizen, Hans van Gasteren, Karen L. Krijgsveld
Abstract: Bird strikes pose a risk to aviation. Collisions between birds and airplanes result in a threat to human lives, economic losses, and material damage. The majority of these collisions occur on airfields during takeoff and landing. Knowing what bird species are present on airfields, in what numbers, and relating that to the extent to which these birds are involved in collisions can help to direct bird control activities to specific bird species and thus reduce bird strikes. In this article, we offer a method to quantify the risk of bird strikes at airfields based on counts of bird abundance on airfields. We analyzed bird abundance in relation to bird strike risks based on a dataset from six Dutch airfields covering three decades. We used the data to define two metrics: Species Strike Impact (SSI) and Bird Strike Risk Index (BSRI), which are both independent of aspects such as bird behavior, habitat, season, or weather. These two metrics, respectively, reflect the bird strike risk per individual of a bird species on an airfield based on hazard probability and severity (SSI), and they provide quick insight in the local status of overall bird strike risks by summing all species-related risks into one overall index (BSRI). Both metrics are calculated from counts on the airfield of birds, bird strikes, and air traffic movements. This method can be readily incorporated as a leading indicator in flight safety management at airfields, enabling bird control personnel to take risk-reducing actions targeted at specific bird species on airfields.
17. Title: Multiscale Risk Spillovers and External Driving Factors: Evidence from the Global Futures and Spot Markets of Staple Foods
Authors: Yun-Shi Dai, Peng-Fei Dai, Stéphane Goutte, Duc Khuong Nguyen, Wei-Xing Zhou
Abstract: Stable and efficient food markets are crucial for global food security. However, international staple food markets are increasingly exposed to complex risks, including intensified risk contagion and increasing external uncertainties. This paper systematically investigates risk spillovers in global staple food markets and explores the key determinants of these spillover effects, combining innovative decomposition–reconstruction techniques, risk connectedness analysis, and random forest models. The findings reveal that short-term components exhibit the highest volatility, with futures components generally more volatile than spot components. Further analysis identifies two main risk transmission patterns, namely, cross-grain and cross-timescale transmission, and clarifies the distinct roles of each component in various net risk spillover networks. Furthermore, price drivers, external uncertainties, and core supply–demand indicators significantly influence these spillover effects, with the heterogeneous importance of varying factors in explaining different risk spillovers. This study provides valuable information on the risk dynamics of staple food markets, offers evidence-based guidance to policymakers and market participants to improve risk warning and mitigation efforts, and supports the stabilization of international food markets and the protection of global food security.
18. Title: An Integrative Analysis of Psychological Mechanisms Underlying the Effects of Online and Social Media Exposure on Drought Mitigation-Related Outcomes
Authors: Hyunjung Hwang, Kwanho Kim, Chul-joo Lee, Bee-Ah Kang, Hana Lee
Abstract: Climate change is an urgent environmental risk. This study examines an integrative model suggesting psychological pathways from drought-related information exposure through online and social media to drought mitigation behavioral intentions and support for drought management policies. The model proposes links between these variables through perceived risks, fear, anger, and hope, with institutional trust acting as a moderator. A two-wave panel survey was conducted in the context of drought due to climate change in Korea (n = 694 at the baseline survey). The results show that online media exposure increased perceived risks and fear; perceived risks were positively associated with behavioral intentions and policy support, whereas fear was positively associated with behavioral intentions. Among people with low institutional trust, social media exposure was associated with risk perception and hope. These findings suggest that online and social media play distinct roles in shaping public responses to climate change, particularly depending on individuals’ levels of institutional trust.
19. Title: Ecological Risk Assessment and Management of Forest Fires in Tamil Nadu, India: A MaxEnt Model-Based Approach for Strategic Resource Allocation and Fire Mitigation
Authors: Gowhar Meraj, Shizuka Hashimoto, Rajarshi Dasgupta, Bijon Kumer Mitra
Abstract: Forest fires are integral to forest ecosystems as they influence nutrient cycling, plant regeneration, tree density, and biodiversity. However, human-induced climate change and activities have made forest fires more frequent, more intense, and more widespread, exacerbating their ecological and socioeconomic impact. Forest fires shape Tamil Nadu's diverse forest ecosystems, yet rising anthropogenic pressure and a warmer, drier climate have increased both their frequency and severity. We used a presence-only Maximum Entropy (MaxEnt) model to map the state-wide probability of fire occurrence and to guide the Tamil Nadu Forest Department (TNFD) in proactive suppression planning. Fire-occurrence points for 2020 (around 1900 ignitions) trained the model; independent ignitions from 2021 and 2022 (n = 2,906) validated it. Around nineteen topographic, climatic, and anthropogenic predictors, including Euclidean distance to cropland, rangeland, and roads, were resampled to 1 km resolution. The model showed excellent discrimination (AUC = 0.92) and achieved an overall test-set accuracy of 0.88 (Cohen's κ = 0.71). Distance to cropland (32.8 % permutation importance) and rangelands (25.8%) emerged as the strongest individual drivers, highlighting the combined influence of escaped agricultural burns and fuel condition on ignition risk. Jenks-optimized breaks split the landscape into Low (< 0.30), Medium (0.30–0.60), and High (≥ 0.60) classes, subsequently aggregated to the state's 2109 forest ranges. Although the High-risk zone comprises only 6.4 % of ranges (136/2109), it captured 54% of the 2021–22 ignitions, demonstrating substantial management leverage in the form of pre-season patrol planning and fuel-break maintenance. The resulting fire-probability map can help TNFD to prioritize patrol surges, pre-position water tankers, and refine early-warning bulletins for the 32 ranges exceeding the 0.80 “critical” threshold. Our approach provides a transferable template for data-poor tropical regions seeking to align limited suppression resources with the pockets of greatest ignition pressure. Future work should embed dynamic weather streams and near-real-time fuel-moisture indices to move from seasonal risk zoning toward operational early-warning.
20. Title: Evaluating Megacity Resilience to Pandemics: The Case of China
Authors: Yaru Cheng, Hongyun Si, Zhikang Bao
Abstract: Megacities’ inherent complexity and dense populations heighten vulnerability to health crises, necessitating pandemic resilience research. This study pioneers a tailored resilience assessment framework for pandemic-facing megacities, building upon a refined Tyler and Moench urban resilience model. Applying grey correlation-technique for order preference by similarity to ideal solution (TOPSIS) methodology and barrier diagnosis modeling, we evaluated eight Chinese megacities. Key findings reveal: First, pandemic resilience scores exhibited fluctuating growth across all cities from 2014 to 2021. Shanghai demonstrated the most rapid improvement (23.13% increase), contrasting with Shenzhen's marginal gain (1.82%). Second, Shanghai achieved optimal coordination across systems, agents, and institutional dimensions in 2017, 2020, and 2021, whereas Shenzhen displayed the least dimension integration during 2016–2021. This dimensional equilibrium critically determines overall urban resilience. Finally, barrier analysis identified population scale, urban size, resource allocation efficiency, and mobility patterns as dominant resilience constraints. The findings and policy recommendations of this study can inform megacity development and pandemic response planning.
21. Title: Examining the Effect of Hazard Prevention and Control on Safety Outcomes in the Automotive Industry: The Mediating Role of Safety Behaviors and the Moderating Role of Safety Leadership
Authors: Mohammadreza Bahrehbar, Saeed Givehchi
Abstract: The high frequency of occupational accidents in manufacturing industries highlights deficiencies in controlling unsafe workplace conditions and behaviors. The automotive sector, as a cornerstone for related industries, has made a significant contribution to these statistics. This study examines the influence of hazard prevention and control on safety outcomes, focusing on the mediating role of safety behaviors and the moderating role of safety leadership within Iran's automotive industry. This quantitative research employed a stratified random sampling method to distribute survey questionnaires across 28 departments within the Iranian automotive manufacturing company, with 1149 employees participating. Structural equation modeling was conducted using the partial least squares approach to validate and analyze the hypothesized relationships. Additionally, expert assessments guided fuzzy cognitive mapping to identify causal relationships and prioritize variables within the occupational health and safety management system. The findings reveal significant associations between hazard prevention, control measures, and various dimensions of safety behaviors. While the evaluation and effectiveness of hazard prevention measures demonstrated the strongest impact, planning and implementation also influenced safety behaviors, albeit to a lesser extent. Safety outcomes were adversely affected by hazard prevention and control, mediated by safety behaviors and moderated by safety leadership. Safety leadership exhibited the most substantial effect in reducing lost time injuries, primarily by enhancing safety compliance. The proposed model enhances understanding of how organizations can develop effective strategies to improve workplace safety by identifying high-priority elements within the occupational health and safety management system. This allows them to allocate resources more efficiently and minimize incidents and waste.
22. Title: Public Health Risks Under Temporally Compounding Climate Extremes
Authors: Kuan Zhang, Xiaoming Wang, Tao Wang, Hongmei Zeng, Bingsheng Liu
Abstract: Climate change is causing a significant increase in the number of compound extreme events that pose significantly greater threats to public safety. Chongqing is a megacity in southwestern China that took the brunt of temporally compounding events (TCEs) in the summer of 2022. We developed an approach based on the Intergovernmental Panel on Climate Change (IPCC) risk framework to assess the public health risks posed by TCEs. This approach was then applied to reveal temporal and spatial discrepancies in risks, which depend on natural endowments, socioeconomic conditions, and population demographics. High public health risks posed by heatwaves are caused by high exposure and vulnerability, which are primarily influenced by poor living conditions and living alone, together with underlying medical conditions such as mental disorders. The risks can be further magnified when TCEs emerge along with heatwaves, resulting from accumulated effects associated with noncommunicable diseases and vulnerable populations, including children and elderly individuals. Although a reduction in exposure to heatwaves can directly moderate these risks, prioritizing a reduction in exposure while simultaneously mitigating climate hazards and actively protecting people from TCEs, including alleviating vulnerability, is unequivocally necessary to minimize the risks to TCEs. Our findings indicate that highly vulnerable population groups are mostly exposed to TCEs and susceptible to impacts. These impacts exacerbate inequalities, engender environmental injustice, and hinder sustainable development. Efforts to reduce these risks by strengthening the health system and improving dwelling conditions are essential.
23. Title: Shaping Trust Through Information Processing: How Social Media Risk Information Affects Government Trust During a Crisis
Authors: Qixi Zhong, Zongchao Peng, Xiaojun Zhang
Abstract: Trust-shaping is an important element of government risk management in the social media era. Studies to date have focused on the negative impact of exposure to social media risk information on government trust in a crisis, which mainly transpires by increasing the visibility of trust factors and stimulating negative perceptions. This study proposes another possible explanation from the perspective of information insufficiency and empirically tests it using 18,949 questionnaire data from China during a major emerging pandemic. The results show that social media risk information has a positive effect on central government trust, fully mediated by information insufficiency, and a negative effect on local government trust, fully mediated by negative affective risk response. This study also examined the paradoxical nature of the social media environment, in which truth and misinformation coexist. Misinformation was found to moderate the effect of risk facts on government trust by decreasing information insufficiency rather than increasing negative affective risk response. By distinguishing between levels of government, introducing a mediating role for information insufficiency, and examining the potential positive effects of ambivalent information environments, this study enhances our understanding of the dynamics of government trust during a crisis in the social media era.
24. Title: Safety Listening in High-Risk Situations: A Qualitative Analysis of Responses to Safety Voice in Aviation
Authors: Alyssa M. Pandolfo, Tom W. Reader, Alex Gillespie
Abstract: Safety listening—responses to voice acts aimed at preventing harm—can avert organizational failures like airplane crashes. Research often focuses on attitudes and perceptions of listening using self-report measures; consequently, little is known about how safety listening occurs behaviorally and influences safety outcomes in high-risk situations. Using directed and summative content analysis, we analyzed 45 transcripts of flightdeck communication before crashes and near misses to develop a framework of safety listening behavior in risky contexts. We also used abductive top-down theorizing to identify the processes through which such behaviors prevent harm. We propose that effective safety listening behaviors engage with voice through action and sensemaking, whereas ineffective listening behaviors dismiss or exhibit token engagement with speaking-up. Our analysis illustrates that engaging with voice enables teams to develop shared and accurate situation awareness of emerging risks, thus potentially averting accidents. Our findings demonstrate the importance of a behavioral approach to safety listening, illustrating that assessing listener engagement with safety voice—rather than attitudes—can provide an accurate and practical explanation for how safety listening influences organizational safety outcomes.
25. Title: Burning Doubts: Effects of Jargon in Wildfire Emergency Messaging on Receivers with Differing Experience
Authors: Hugh D. Walpole, Micki Olson, Jeannette Sutton, Michele M. Wood, Lauren B. Cain
Abstract: Wireless emergency alerts (WEAs) are one tool to communicate imminent wildfire risk and provide guidance to at-risk people. Because WEAs must be short, messages often omit information such as the type of hazard or detailed guidance and often include jargon terms intended to provide both risk and guidance while using fewer characters (i.e., “evacuation warning”). However, we do not know how well understood these jargon terms are among the public in areas where they are used or what impact their use has on message perceptions when other key information is omitted. Furthermore, it is not clear whether omitting information or different jargon terms is differentially impactful for those with or without previous wildfire experience. To investigate, we asked participants to interpret a randomly assigned commonly used jargon term in their own words, and then we conducted a 2 × 2 × 2 experiment varying whether the hazard was identified as a wildfire, whether guidance was explained in plain language, and which jargon term was used (evacuation warning vs. evacuation order). We measured the impact of these factors on motivations for protective action moderated by whether or not participants had previous wildfire experience. Our results show a poor understanding of “evacuation warning” across experience levels. We also saw significantly elevated perceptions of understanding and believing message content and self-efficacy for messages that included evacuation orders, rather than evacuation warnings, among those without previous experience. We discuss the implications of these results for the use of jargon in wildfire messaging and recommend its omission where possible.
26. Title: Adapting Scenario Planning to Create an Expectation for Surprises: Going Beyond Probability and Plausibility in Risk Assessment
Authors: James Derbyshire, Mandeep Dhami, Ian Belton, Dilek Önkal, Terje Aven
Abstract: The need for risk assessments to take full account of uncertainty by going beyond probability and creating an expectation for surprises has recently been highlighted in this journal. This paper sets out an adaptation to the Intuitive Logics (IL) scenario-planning method that assists risk assessors to achieve this aim. We demonstrate the effectiveness of this adaptation through a controlled experiment. The controlled experiment took the form of a simulated IL scenario-planning exercise in which individuals assigned values representative of extreme outcomes to sets of simple and more complex clusters of driving forces under three experimental conditions representing alternative uncertainty expressions (“probable,” “plausible,” and “surprising”). The values assigned in the “probable” and “plausible” conditions were not significantly different from each other. However, the “surprising” condition resulted in the assignment of more extreme values than either of the other two conditions. The complexity of a set of clustered driving forces had no effect. A follow-up analysis showed that participants interpreted the words “probable” and “plausible” similarly. This is problematic for scenario methods like IL, which are claimed to stretch consideration of the future's potential extremity beyond what it would be using probability by instead employing plausibility. If participants interpret “probable” and “plausible” similarly, then using plausibility instead of probability will not stretch their thinking as desired. By adapting IL in the simple way this paper outlines, scenario planning can assist risk assessors to go beyond both probability and plausibility, thereby taking fuller account of uncertainty and improving anticipation of surprises.
27. Title: Comparing Traditional and Graphical Risk Matrices: A Case Study in Healthcare
Authors: Albert Kutej, Stefan Rass, Rainer W. Alexandrowicz
Abstract: Risk and opportunity assessments are essential for decision-making in complex systems such as healthcare and critical infrastructure. However, widely used tools like the risk matrix fail to explicitly capture uncertainty. This study presents the first empirical comparison between a traditional risk matrix and a previously proposed graphical method that visualizes uncertainty using two-dimensional intervals. In a comprehensive survey, healthcare professionals assessed identical scenarios using both methods. The graphical approach yielded systematically different results, particularly in the estimation of probabilities, and revealed differences across occupational groups and infrastructure experience. These findings suggest that explicitly representing uncertainty may enhance the transparency and nuance of qualitative risk assessments, potentially addressing key limitations of conventional tools. Such approaches could support more reflective and differentiated decision-making in high-stakes environments.
28. Title: From Emergency to Strategy: Human Security Priorities After the Kahramanmaraş Earthquakes Using Hesitant Fuzzy AHP
Authors: Rafet Emre Toramanoğlu, Sinem Yıldırımalp, Handan Akyiğit, Hatice Turut, Fatma Zehra Toçoğlu, Havva Sert, B. Yasin Çakmak, Büşra Yiğit, Bora Yenihan
Abstract: Due to periodic shifts in human security needs post-disaster, recovery processes remain dynamic. However, no comprehensive study in the literature addresses periodic differences in human security dimensions. This research is the first to examine post-disaster human security dimensions with a holistic and systematic approach, and it fills a critical gap in this area. In the study, the Hesitant Fuzzy AHP (HFAHP) method was applied based on decision makers' (DMs) assessments with strategic planning authority during the February 6 Kahramanmaraş/Türkiye earthquakes. Findings highlight short-term priorities in environmental and health security, while economic security emerges as a key long-term determinant. In addition, it has been determined that political and community security dimensions gain more importance in the long term. The study also finds that failure to address these shifting priorities may pose significant risks: In the short term, unmet environmental and health needs can lead to public health crises and hinder immediate response efforts; in the long term, neglecting economic, political, and community security can jeopardize recovery, increase inequality, and undermine resilience. This study provides a new framework that guides the strategic prioritization process for disaster management and human security policies based on the experience of the disaster. The findings guide policymakers to ensure sustainable human security by improving post-disaster resource allocation and management.
29. Title: Structured Expert Elicitation of Dependence Between River Tributaries Using Nonparametric Bayesian Networks
Authors: Guus Rongen, Oswaldo Morales-Nápoles, Daniël Worm, Matthijs Kok
Abstract: In absence of sufficient data, structured expert judgment is a suitable method to estimate uncertain quantities. While such methods are well established for individual variables, eliciting their dependence in a structured manner is a less explored field of research. We tested the performance of experts in constructing and quantifying a nonparametric Bayesian network, describing the correlation between river tributary discharges. Specialized software was provided to assist the experts. Expert performance was investigated using the dependence calibration score (a correlation matrix distance metric) and the likelihood of the joint distribution. Desirable properties of the dependence calibration score were investigated theoretically. Individual expert judgments were combined based on performance into a group opinion aka decision maker. All experts were able to create and quantify a correlation matrix between 10 variables that resembled the correlations between observed discharges well. The decision makers performed similarly to the best expert. Based on the metrics investigated, it mattered little which expert opinions and with what weight were combined in a decision maker. This is partly because all experts performed well. Adding a bad performing expert increased the positive effect of performance-based weighting, underscoring the importance of developing scoring rules for dependence elicitation. The overall results are promising: Aided by specialized graphical software, the experts in this study were able to quickly create and quantify dependence structures.
30. Title: An Integrated FMEA Method for Medical Human Reliability Analysis Based on DEMATEL and TOPSIS in Interval-Valued Intuitionistic Fuzzy Environment
Authors: Qinglian Lin, Xue Pei, Jianfa Zhuang, Duojin Wang
Abstract: Failure mode and effect analysis (FMEA) is a prospective method for medical human reliability analysis that evaluates the risks of potential medical failure modes. To better address the complexities of medical environments characterized by uncertainty and limited information, this study employs an interval-valued intuitionistic fuzzy set (IVIFS) to represent and analyze such environments within the FMEA framework. To tackle the challenges posed by the subjective ambiguity and hesitation in expert decision-making during the risk assessment of medical failure modes, this paper proposes an integrated approach based on the decision-making trial and evaluation laboratory (DEMATEL) methodology and the technique for order preference by similarity to an ideal solution (TOPSIS) within an interval-valued intuitionistic fuzzy framework. To overcome the limitations of traditional FMEA, which neglects expert weight and risk factor weight, this paper introduces an enhanced methodology. First, a dual-goal programming model is developed, incorporating both individual uncertainty and group consensus among experts to determine expert weight. Second, a comprehensive weighting method that combines expert-driven weighting with information-based weighting derived from fuzzy entropy calculations applied to expert data is applied to calculate the weights of risk factors. The proposed FMEA model presented in this study provides a systematic method to identify and evaluate high-risk failure modes in medical systems proactively. By doing so, it seeks to minimize the occurrence of human medical errors and adverse events while enhancing the safety and reliability of medical service delivery processes.
31. Title: Artificial Intelligence and Nuclear Weapons Proliferation: The Technological Arms Race for (In)visibility
Authors: David M. Allison, Stephen Herzog
Abstract: A robust nonproliferation regime has contained the spread of nuclear weapons to just nine states. Yet, emerging and disruptive technologies are reshaping the landscape of nuclear risks, presenting a critical juncture for decision makers. This article lays out the contours of an overlooked but intensifying technological arms race for nuclear (in)visibility, driven by the interplay between proliferation-enabling technologies (PETs) and detection-enhancing technologies (DETs). We argue that the strategic pattern of proliferation will be increasingly shaped by the innovation pace in these domains. Artificial intelligence (AI) introduces unprecedented complexity to this equation, as its rapid scaling and knowledge substitution capabilities accelerate PET development and challenge traditional monitoring and verification methods. To analyze this dynamic, we develop a formal model centered on a Relative Advantage Index (RAI), quantifying the shifting balance between PETs and DETs. Our model explores how asymmetric technological advancement, particularly logistic AI-driven PET growth versus stepwise DET improvements, expands the band of uncertainty surrounding proliferation detectability. Through replicable scenario-based simulations, we evaluate the impact of varying PET growth rates and DET investment strategies on cumulative nuclear breakout risk. We identify a strategic fork ahead, where detection may no longer suffice without broader PET governance. Governments and international organizations should accordingly invest in policies and tools agile enough to keep pace with tomorrow's technology.
32. Title: The International Risk Governance Council: Reflections on a 20-Year Experiment in Support of Improved Risk Governance
Authors: M. Granger Morgan, Marie-Valentine Florin, Igor Linkov, Kenneth A. Oye, Arthur C. Petersen, Ortwin Renn, Jonathan B. Wiener, Lan Xue
Abstract: The International Risk Governance Council (IRGC) was a nonprofit foundation, based first as an independent, freestanding Swiss foundation in Geneva from 2003 to 2012, and then affiliated with École Polytechnique Fédérale de Lausanne in Lausanne from 2012 to 2023. IRGC's mission was to identify and improve the governance of emerging and systemic risks that have, or could have, impacts on human and environmental health, the economy and society, and overall sustainability. In this paper, we recount IRGC's history, describe its many reports, workshops, and conference activities (including tables referencing the many published products), and provide six brief case histories of accomplishments and insights on work IRGC has done on solar radiation management, small modular reactors, synthetic biology, autonomous vehicles, resilience and systemic risks, and international comparison of risk governance. The paper concludes with some brief observations about the impact of IRGC's work and notes the continuing need for a neutral convening entity that can perform a role similar to that of IRGC.
33. Title: Insight into the Heterogeneous Risks of Epidemic Burden After Relaxing Interventions by a Multi-Regional, Age-Stratified Mathematical Model
Authors: Qinyue Zheng, Qingchun Meng, Chunbing Bao
Abstract: In order to capture the regional differences, age stratification, and urban-rural disparities in the dynamics of epidemic risks following eased restrictions, we developed a multilayered modeling framework that integrated social contact patterns with heterogeneous age-demographic structures and incorporated dynamic population mobility networks across diverse regions. Our simulations of the COVID-19 pandemic unveiled spatiotemporal heterogeneity in epidemic trajectories, with the peak, duration, and burden varying significantly across provinces and demographic groups in China. The difference in peak times, up to half a month, provides actionable insights for dynamically allocating medical resources. Regional disparities were further evident, manifested by delayed epidemic peaks in rural areas relative to urban centers. Notably, older populations in rural regions exhibited a disproportionate vulnerability to severe outcomes, highlighting critical health equity concerns. We further investigated how individual behavioral risk preferences, particularly shifts in social contact patterns following the relaxation of restrictions, reshaped epidemic outcomes. Scenario analyses demonstrated that an immediate return to pre-pandemic social interactions could precipitate near-universal infection within 3 months, concurrent with a 2-month shortage of hospital beds. Conversely, isolating infected individuals could enormously mitigate peak infections, particularly protect elderly populations, albeit prolong the overall duration of this epidemic. However, rebound mass gatherings could extend both the duration and complexity of epidemics.
34. Title: Development of an Equity Metric for Infrastructure Service Performance Assessment
Authors: Abigail L. Beck, Eun Jeong Cha, Walter Gillis Peacock
Abstract: Infrastructure service outages are often disproportionately clustered among vulnerable population groups (e.g., low income) who are also often more adversely impacted by these outages due to limited resources. These inequities need to be reduced for community resilience's improvement. Equity is increasingly considered an integral part of risk-based decision-making. There is no consensus on equity's definition within the infrastructure context, but equity is best characterized by five dimensions: recognitional, distributional, restorative, procedural, and transgenerational. Few metrics currently accommodate equity robustly, particularly the restorative dimension. Theil's T-derived infrastructure metrics are presented to assess infrastructure service performance inequities for both the restorative and distributional equity paradigms, which can ultimately support infrastructure intervention decisions (e.g., retrofit, system operation) to robustly consider equity. The restorative paradigm necessitates the assessment of differences between distinct groups, whereas the distributional paradigm necessitates an equality assessment across the entire population. The metrics are derived for two infrastructure service performance quality measures represented through robustness and vulnerability. The proposed metrics are implemented in a limited hypothetical electric distribution network to evaluate the metrics’ capability to detect degrees of inequity introduced into the system through varying nodal vulnerability scenarios. The results confirm the metrics’ ability to benchmark inequity and represent an approach for equity's quantification alongside other factors in risk-based decision-making, which will be integral to supporting equity in future infrastructure decisions.
35. Title: The Psychological Distance of Modern Slavery Risk
Authors: M. Selim Cakir, Jamie K. Wardman, Alexander Trautrims
Abstract: Modern slavery has become recognized as one of the world's great human rights challenges due to the high prevalence of coercive labor exploitation associated with the production and consumption of many goods and services across the globe. Yet, while its practice is commonly considered to be “unseen” and far removed from many people's everyday lives and working experiences, the micro-level bases of individual perceptions and actions taken in response to this “distal” threat remain poorly understood. In this paper, we develop and test a model linking the “psychological distance of modern slavery risk” to individual concerns, ethical organizational climate, and intentions to engage in mitigating behaviors in the workplace. Results from a survey of 511 working adults from UK businesses show that “closer” psychological distance to modern slavery is associated with higher levels of concern and greater intention to act in response to this risk. We also find that ethical climate moderates the impact of modern slavery risk concerns on intentions to engage in mitigating behaviors. Our study findings, therefore, complement existing research by pinpointing the key roles of psychological distance and ethical climate in modern slavery risk responses and highlighting the potential for micro-level interventions to help promote antislavery action.
36. Title: Streamlining Pest Risk Assessment: The qPRAentry R Package for Assessing Potential Pest Entry
Authors: Maria Chiara Rosace, Antonio Vicent, Matteo Crotta, Ewelina Czwienczek, David Makowski, Vittorio Rossi, Martina Cendoya
Abstract: Pests' incursions pose a significant threat to agriculture and ecosystem integrity worldwide. Robust quantitative pest risk assessment (qPRA) methodologies are essential for effective evaluation of plant health risks posed by nonindigenous species. In this work, we introduce the comprehensive R package qPRAentry designed specifically for the initial phase of the qPRA, that is, the entry step, which evaluates the movement of a pest into a given area. The package encompasses functions for calculating the quantity of commodities imported from countries where a pest under assessment is present, and for implementing a pathway model able to assess the risk of potential entry of new pest founder populations. It can be easily implemented through the included functions or user-friendly Shiny applications. An overview of qPRAentry's capabilities is presented, describing its functionalities, usage, and practical applications with two case studies that illustrate its performance, demonstrating the ability of the package to contribute to qPRA.
37. Title: Environmental Risk Analysis of Hazardous Substances from Aquaculture in the EU Economies
Authors: Mohd Alsaleh
Abstract: Aquaculture, although a valuable source of food, can generate significant substances that pose environmental hazards if not properly managed. The European Region (EU27) has implemented regulations and initiatives to mitigate the environmental impact of aquaculture since the early 2000s. Aquaculture has the potential to be a sustainable source of food, but it's essential to address the challenges of marine hazardous substances. Therefore, the focus of this research is to analyze the impact of the aquaculture industry on the marine hazardous chemicals within the EU27 for the years between 1990 and 2023. The methodologies of ordinary least squares (OLS), two-stage least squares (2SLS), and random least squares (RLS) estimators have been used to resolve the endogeneity problem concerning baseline regression with exogenous variables, causal reasoning with endogenous variables, as well as interference with the data and violation of the distributional assumptions. As for the effect magnitudes, aquaculture, the oil and gas industry, and the gross domestic product (GDP) were the primary contributors to marine hazardous chemicals in EU13 as opposed to EU14. Still, the precise magnitudes provided by all three estimators suggest that, in comparison to EU14 developed countries, the quality of institutions more favorably impacts the EU13 countries in terms of mitigating emissions of excess harmful substances. It is novel in this research on the European Union's (EU's) policy, which tries to combine whole-of-government technological approaches with stern regulations and active partnerships to move from the “produce–dispose” paradigm of waste aquaculture toward lower waste, more sustainable systems that align with ecological and economic goals.
38. Title: An Optimal Joint Predictive Maintenance and Mission Abort Policy Under a Cumulative Working Time Success Criterion
Authors: Yian Wei, Sangqi Zhao, Yao Cheng
Abstract: Mission-critical systems are subject to failures that not only result in mission revenue losses but also incur system failure penalties. Deciding on mission abort (AB) actions is crucial for maximizing profit. When a mission allows multiple attempts and its success is evaluated based on the cumulative execution time, maintenance can be implemented to increase the mission's success probability. This necessitates determining the system maintenance timing together with AB decisions, which is challenging due to the complex interactions between these two decision variables and the large state and action spaces. To date, designing an optimal joint predictive maintenance (PD) and AB policy for a system executing multiattempt missions under a cumulative execution time success criterion remains underexplored. This gap is filled in this study. Including the maintenance cost and allowing PD throughout the mission execution stage, we formulate the optimization problem as a Markov Decision Process with a continuous, state-heterogeneous action space. The structural properties of the optimal policy, including the continuity of PD actions with respect to the system state and control limits for AB, are derived. We leverage these properties to develop an improved value iteration algorithm. A case study of an unmanned aerial vehicle (UAV) demonstrates the proposed policy outperforms and is more robust than benchmark policies, and the proposed algorithm exhibits significantly higher computational efficiency than the standard method. Some counterintuitive results, such as noncontinuous maintenance decisions regarding the number of remaining attempts and the required remaining time to mission completion, are drawn.
39. Title: Quantitative Microbial Risk Assessment of Listeriosis Associated with Ready-to-Eat Products in Iran: A Comprehensive Analysis
Authors: Hosseini Hedayat, Elahesadat Hosseini, Nader Karimian Khosroshahi, Soheil Eskandari, Saeedeh Shojaee-Aliabadi, Mansoureh Taghizadeh, Amin Mousavi Khaneghah
Abstract: A Quantitative Microbial Risk Assessment (QMRA) model was developed to predict the risk of listeriosis associated with consuming ready-to-eat (RTE) products in Iran. Utilizing Monte Carlo simulation software, 79 positive cases were identified out of 2608 samples, yielding an overall prevalence of 58.5%. Prevalence varied across categories (1.01%–6.74%), with Listeria monocytogenes levels below the 100 CFU g−1 threshold in positive samples. The 5th and 95th percentiles for annual listeriosis risk per serving were estimated for vulnerable (6.05 × 10−8 to 1.16 × 10−7) and general populations (1.36 × 10−9 to 2.59 × 10−9). The chicken Turkish kebab ranked highest in the 99th percentile for both subpopulations. Model projections included a 99th percentile estimate of 40 annual listeriosis cases, predominantly in the vulnerable population. Chicken Turkish kebab, chicken kebab, restaurant salad, traditional cheese, and RTE raw vegetables had the highest predicted cases. Sensitivity analyses emphasized the impact of serving size, prevalence, and specific product type on illness probability. The QMRA highlighted a significant listeriosis risk from contaminated RTE products, particularly for vulnerable populations. Validation through Kolmogorov-Smirnov and Anderson-Darling tests confirmed the statistical significance (p > 0.05) of the bootstrapped model's fit.
40. Title: Elementary School Students Exposure to Emission of BTEX from Scented Stationery
Authors: Guozhong Huang, Haoxuan Li, Lei Zhang, Xuehong Gao, Xiaodan Zhang, Xiaoting Di, Xue Wang, Haoran Liu, Tao Li
Abstract: The popularity of scented stationery among primary school students has raised concerns about exposure to BTEX (benzene, toluene, ethylbenzene, xylene) emissions. This study introduces a novel method for assessing inhalation exposure by integrating stationery usage behavior with BTEX emission rates, while accounting for age-specific preferences and individual variability. Specifically, a using behavior simulation algorithm based on a Markov chain model was developed to quantify the uncertainty of stationery item using behavior, which improves the realism of exposure scenario representation compared to standard Monte Carlo simulations. Results indicate that, under a subchronic exposure perspective, BTEX risks remain within acceptable limits. However, at elevated temperatures (>23°C), benzene concentrations can exceed acute reference exposure levels, particularly for younger students. Among stationery types, pencils and rulers contribute at least 54% of the total risk, while correction fluid accounts for no more than 4%. Benzene dominates the risk profile, constituting over 97.22% of the risk across all stationery types and more than 97.82% of the total risk. This study enhances understanding of BTEX inhalation risks from scented stationery and provides targeted recommendations for school administrators, students, and manufacturers to mitigate exposure.
41. Title: Decremental Volumes of Toilet Flushing Water Effects on Bioaerosol Emission Characteristics: Health Risks for Exposure Populations with Nasal/Oral Breathing Patterns
Authors: Wajid Ali, Ting-xu Jin, Zhen Hu, Qing Yan, Ke-yu Chen, Zi-qi Yang, Si-bo Cheng, Rong-xin Wang, Yun-liang Gao, Cheng Yan
Abstract: Volume variation of toilet water flushing exhibits an intense association with bioaerosol emissions. However, studies on the effects of toilet flushing water on bioaerosol emissions and their quantitative health risks for exposed populations with various breathing patterns are lacking. This research systematically evaluated Escherichia coli and Staphylococcus aureus bioaerosol concentrations, size distribution, and their decreasing ratio in a dormitory restroom under decremental volumes of toilet flushing water. The experimental measurements were then used as input data for Monte Carlo simulation-based quantitative microbiological risk assessment and sensitivity analysis. The disease burden (DB) was estimated for two exposed populations with nasal/oral breathing patterns, and key contributing input parameters were identified. The result indicates that maximum bioaerosol concentrations were detected in the highest volume of flushing water condition and minimum concentration in the lowest condition. The DB of S. aureus and E. coli bioaerosols in the highest volume of flushing water condition were 2.16–2.36 and 2.20–2.25 times higher than those in the lowest condition, respectively. E. coli and S. aureus bioaerosol DB of nasal breathing pattern were, respectively, 1.44–1.54 and 1.46–1.61 times higher than those of oral breathing pattern. Furthermore, DB of E. coli bioaerosol under various exposure scenarios was intolerable based on the World Health Organization benchmark. However, after flushing at 3.0 L per flush, S. aureus bioaerosol DB satisfied the benchmark. In all exposure scenarios, nasal and oral breathing patterns were nearly identical in terms of their coefficient ranking and percentage ratio. The first substantial contributing input parameter was the deposited concentration of bioaerosol. This study shows that reduced toilet flushing water volume lowers bioaerosol emissions and urban health risks, providing valuable insights for sustainable sanitation approaches that align water conservation with public health.
42. Title: Quantitative System Risk Assessment from Incomplete Data with Belief Networks and Pairwise Comparison Elicitation
Authors: Cristina De Persis, José Luis Bosque, Irene Huertas, M. Remedios Sillero-Denamiel, Simon P. Wilson
Abstract: A method for conducting Bayesian elicitation and learning in risk assessment is presented. It assumes that the risk process can be described as a fault tree. This is viewed as a belief network, for which prior distributions on primary event probabilities are elicited by means of a pairwise comparison approach. A novel and fully Bayesian updating procedure, following different observation campaigns of the events in the fault tree for the posterior probabilities assessment, is described. In particular, the goal is to handle contexts where there are limited data information (one of the challenges for elicitation), thus keeping simple the elicitation process and adequately quantifying the uncertainties in the analysis. Often, an important consideration in these contexts is the trade-off between how many of the events in the fault tree can be observed against the information that the extra data yield. How this can be addressed within this method is demonstrated. The application is illustrated through three real examples, including the motivating example of risk assessment of spacecraft explosion during controlled reentry.
43. Title: Applying a Risk-Risk Tradeoff Economics Approach to the Occupational Health of Nurses: Economic and Microbial Risk Analysis
Authors: Irene Mussio, Susan Chilton, Denise A. Kent, Lynn B. Gerald, Amanda M. Wilson
Abstract: Public health challenges are increasingly complex, and interventions reducing the risk of one health outcome may increase the risk of another. We focus on the increased risk of occupational asthma (OA) for nurses and the decreased risk of occupational infections from contaminated surfaces from intensifying cleaning and disinfection protocols (i.e., during the COVID-19 pandemic). A risk–risk trade-off approach allows for the calculation of tolerable risks. We then determine, through a quantitative microbial risk assessment, critical concentrations of SARS-CoV-2 hygiene standards for surfaces that would achieve those tolerance levels. We find that, on average, in three out of our four scenarios, nurses prefer contracting a respiratory viral illness over OA around 80% of the time. Knowing another person who has contracted a respiratory viral infection (RVI) is negatively related to increasing respiratory viral infection risk. Critical concentrations were <0.01 viral particles/cm2, implying frequent monitoring of viral concentrations on surfaces is needed to ensure risk targets are achieved. When applied to occupational health trade-offs for nurses engaging in cleaning and disinfection, we show that high environmental hygiene standards are needed.
44. Title: Technological Integration in Emergency Management: Bridging Risk Warning and Emergency Response Systems
Authors: Xiaojun Zhang, Liangdong Lu
Abstract: A well-coordinated technological framework can substantially improve the speed and efficiency of risk warning and emergency response systems. However, the synergistic integration of multiple emerging technologies within these systems remains insufficiently understood. This study conducts a comprehensive analysis of technological integration (TI) mechanisms in emergency engineering planning, with a particular focus on the network structures underpinning integration in risk warning and emergency response. Using network visualization and exponential random graph models (ERGMs), results reveal diverse integration patterns in emergency management, with centrality and connectivity emerging as key characteristics of core technologies. The type and functional roles of technologies significantly shape integration tendencies. A strong inter-network clustering effect is observed: Integration within the warning network significantly enhances integration within the response network, and vice versa. Furthermore, this study empirically validates the role of TI in promoting the coordination of risk warning and emergency response systems, offering new insights into the feasibility and value of integrated emergency management systems.
