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1. Title: Scheduling Repair Resources for Post-Disaster Critical Infrastructure Systems: A Review of Models and Algorithms
Authors: Min Xu, Min Ouyang, Chongyang Du, Hui Zhang, Hongwei Wang
Abstract: Natural hazards such as earthquakes, floods, and tropical cyclones pose significant threats to the operation of critical infrastructure systems (CISs) in urban environments. Rapid recovery of post-disaster CISs is essential not only for mitigating immediate socio-economic impacts but also for strengthening urban resilience against future shocks. A key challenge in this recovery process is the efficient scheduling of resources to repair damaged infrastructure, a task complicated by the dynamic and uncertain post-disaster environment, the interdependencies within infrastructure networks, and the diverse priorities and demands of various stakeholders. Given the multifaceted nature of these challenges, numerous repair resource scheduling models have been developed, each incorporating distinct algorithmic strategies tailored to different disaster types and infrastructure systems. Despite a growing body of literature on optimization problems in disaster recovery, a comprehensive understanding of the variations in these models and methods remains lacking. This review aims to systematically explore and synthesize the landscape of repair resource scheduling models, highlighting model variants and their solution algorithms. In particular, it addresses the emerging challenges in post-disaster recovery, exacerbated by the coupled effects of climate change and rapid urbanization. By categorizing the variants and extensions of existing models, this study seeks to refine current frameworks and inspire the development of more comprehensive models, ultimately contributing to more informed restoration decisions and enhanced resilience of urban infrastructure systems.
2. Title: Risk Assessment and Management of Brucella canis Introduction via Commercial Dog Imports into France
Authors: Patrick Mvumbi, Gina Zanella, Guillaume Crozet
Abstract: Canine brucellosis, caused by Brucella canis, is a likely underdiagnosed zoonotic disease that leads to reproductive failure in dogs and economic losses for kennels. Since 2020, cases in mainland France have been on the rise, with most attributed to the importation of dogs from Eastern Europe. However, the risk of introducing B. canis into mainland France through commercial dog imports from worldwide sources remains poorly characterized. To address this gap, a quantitative risk assessment was conducted using a stochastic scenario tree model incorporating the region of origin of the imported dogs. In addition, impact of management measures on the annual number of B. canis-infected dogs imported into France was evaluated. The results showed that the commercial dog imports represent a substantial risk for introducing B. canis into mainland France, with a median annual number of infected dogs imported estimated at 41.60 (95% PI: 5.12–8784.00). This risk was particularly high for imports originating from the USA, Eastern Europe, North Africa, and Latin America. The evaluation of management measures through simulations showed that the introduction of mandatory pre-import testing for B. canis, with 80% compliance or full enforcement—could significantly reduce the associated risk. These measures led to a reduction in the annual number of infected dogs imported into mainland France by a factor of 4 to 1000 compared to the baseline model. These findings highlight the need for implementing targeted management measures to prevent the introduction of B. canis into France.
3. Title: Valuing Mortality Risk Reductions and Health Improvements: A Life Expectancy Framework to Harmonize Policy Traditions
Authors: Jytte Seested Nielsen, Susan Chilton, Rebecca McDonald
Abstract: Many public policies directly affect an individual's mortality risk. The value of longevity gains has traditionally been monetized through three different concepts: value per statistical life (VSL), value per statistical life year (VSLY), and willingness-to-pay for a quality-adjusted life year (WTP–QALY). By adopting gains in life expectancy as the unifying metric and combining it with preference-based information on health and longevity, we set out an approach that would generate three measures that are conceptually linked at the individual level. In particular, explicitly integrating preferences over health impacts would allow for the WTP–QALY to be estimated alongside the VSL and VSLY. We argue that our approach has advantages over the direct and modeling methods developed in the literature to date. In addition, we clarify how using the proposed framework could deliver values allowing for consistent decision-making across policy domains and government departments in ex ante regulatory assessment while simultaneously honoring the different empirical estimation practices across government departments.
4. Title: Analysis of Regulatory Inhalation Unit Risk Estimates for Cobalt: Comparison to Epidemiological Data
Authors: Lynne P. Marshall, Vanessa Viegas, Andrew Maier, Gary Marsh, Marisa L. Kreider
Abstract: Several cancer potency estimates have been proposed by regulatory agencies to characterize the dose response of cobalt and/or cobalt compounds.   The objective of this research is to investigate whether these proposed cancer potency estimates for certain cobalt substances align with the available epidemiology literature. After review of the epidemiological literature, we identified a study appropriate for our analysis. We established whether our identified study was adequately powered to detect an elevated lung cancer risk. The power analysis assumed a Poisson distribution and used a one-sided significance level of 0.05. Lung tumors in animals served as the basis for cancer potency estimates for several regulatory bodies. The study population from our identified study was used to calculate predicted excess lung cancer deaths using potency values reported by four regulatory organizations, which were then compared to observed lung cancer deaths. Monte Carlo methods were used to estimate sample size and cobalt exposure distribution of the highest exposure group. We determined that the our identified study has ≥ 98% statistical power to detect a 1.5-fold or greater increase in lung cancer due to cobalt exposure in all but the lowest exposure group and all four exposure groups had 100% statistical power to detect a 2.0-fold or greater increase in lung cancer due to cobalt exposure. Cobalt exposure at the estimated median of the highest exposure group resulted in hypothetical standardized mortality ratios (SMR) estimated from the regulatory potency values ranging from 3.54 to 8.61 compared to an observed SMR of 1.15 (95% CI: 0.92–1.43) in our identified study. On the basis of this analysis, the cancer potency estimates proposed by the included regulatory organizations are likely overestimations of excess lifetime human cancer risk after cobalt inhalation exposure.
5. Title: Development of Dose-Response Models for the Ingestion Exposure Route and Stillbirth Outcome for Listeria monocytogenes
Authors: Tyler Stump, Carly Gomez, Jade Mitchell
Abstract: Foodborne listeriosis can cause stillbirth in pregnant individuals, prompting numerous population-specific food safety guidelines. Dose-response models are employed in quantitative microbial risk assessments (QMRAs) to develop such guidelines; however, pregnant hosts are under-considered when developing dose-response models, and the few published dose-response models for pregnant hosts do not consider the biological plausibility of the model. Therefore, this study aims to develop biologically plausible dose-response models for pregnant hosts using infection and stillbirth as health outcomes. The inclusion criteria of dose-response data for this analysis required reporting of (i) quantified dose, (ii) Listeria monocytogenes as the target pathogen, (iii) infection and/or stillbirth as endpoints, and (iv) specificity to pregnant hosts. The datasets were fit individually and as pooled sets to exponential and beta-Poisson dose-response models using Maximum Likelihood Estimation (MLE). To establish uncertainty around the MLE estimates, 10,000 bootstrapped iterations were fit to the models. Recommended dose-response models for endpoints of stillbirth and infection were generated. The recommended model for infection was based on pooled guinea pig and gerbil maternal infection data fit to the beta-Poisson model, with parameters of: α = 0.0843 and N50 = 1.01 × 108. The recommended stillbirth dose-response model utilized a pooled guinea pig fetal brain infection and stillbirth dataset fit to the beta-Poisson model parameters of α = 0.575 and N50 = 1.31 × 107. Integrating such models into QMRAs for pregnant hosts supports a more health-protective assessment and decision-making process by separating sensitive populations from the general public when possible.
6. Title: Designing Flood-Resilient Cities: How Urban Morphology Shapes Population Exposure Risk
Authors: Rui Liu, Qiang Dai, Yuanyuan Xiao, Xiaoying Lai, Jun Zhang, Huimin Wang
Abstract: Flood exposure in rapidly urbanizing regions is increasingly dynamic, influenced not only by the spatial extent of flood hazards but also by temporally varying human mobility patterns and urban morphological structures. This study assesses dynamic flood exposure risk across the Yangtze River Delta Urban Agglomeration (YRDUA) by integrating the CaMa-Flood hydrodynamic model with hourly population distribution data from Baidu heatmaps. A multi-dimensional urban morphology indicator system is constructed, and random forest modeling, complemented by SHapley Additive exPlanations (SHAP) analysis and Spearman rank correlation, is applied to quantify the drivers of spatiotemporal exposure variability. Results reveal significant diurnal variation in flood exposure, with intraday differences reaching up to 77.0% due to commuting-driven population shifts into flood-prone urban cores. Cities with monocentric-dominated spatial structures exhibit 91.8% higher exposure than polycentric ones, and maximum exposure can exceed minimum levels by 351.7%. Built environment and socioeconomic-functional dimensions collectively play a more influential role than natural-physical morphology, as impervious surface ratio (21.7%), economic radiation intensity (13.1%), and spatial clustering index (12.6%) rank as the three most important predictors. Natural-physical indicators such as river network density and channel sinuosity contribute less prominently (<8% each). This framework provides a scalable, time-sensitive approach for assessing flood risk in complex urban systems and highlights the critical role of urban form and population mobility in shaping more flood-resilient cities.
7. Title: Can Environmental Centralization Curb Environmental Risk? Empirical Evidence from Environmental Accidents
Authors: Shangjie Han, Aiqin Li, Yaxin Bai, Zhiying Huang
Abstract: Environmental risk, represented by environmental accidents, constitutes pivotal and challenging issues in environmental governance. However, the key role of institutional factors in environmental accident prevention is understudied. This paper investigates the governance effect of environmental centralization on corporate environmental accidents. Using the 2016 vertical environmental reform (VER) in China as an exogenous shock, we find that environmental centralization reduces the probability of corporate environmental accidents. Strengthening local environmental regulation and improving corporate environmental risk management in the jurisdiction seems to be the two key mechanisms behind the effect. Further analysis indicates that this effect is more pronounced in industrial-reliant provinces, as well as those with more public participation and more advanced government digital infrastructure. Finally, we find that environmental centralization exerts a significant mitigating effect on regional environmental accidents. Overall, our study highlights the advantages of environmental centralization in reducing environmental accidents and we provide valuable insights into environmental risk management aimed at ensuring ecological security.
8. Title: Using Risk–Benefit Analysis and the Analytical Hierarchy Process to Decide on the Implementation of Rapid Salmonella Detection Methods in Large Poultry Industries
Authors: Cris Rocha Pinto Magalhães, Nathanyelle Soraya Martins de Aquino, Eduardo Cesar Tondo
Abstract: Tools based on multi-criteria decision analysis (MCDA) can be used in decision-making processes related to food safety issues (FSI). We used risk–benefit analysis (RBA) and the analytic hierarchy process (AHP) to answer the following questions: What are the benefits and risks of using rapid Salmonella assays in large-scale poultry industries? What are the benefits and risks of changing one implemented rapid method by another? In the RBA, we described the FSI, ranked Salmonella risk, and analyzed the benefits and costs of assays by considering seven criteria: supply capacity, international validation, cost of equipment, ease to perform, technical support, cost per sample, and time to obtain results. AHP, a mathematical framework based on pairwise comparisons, was used to confirm RBA findings. As a result, the RBA recommended the use of rapid assays in large poultry companies because they provide high benefits at low to high costs. However, the RBA was unable to identify the benefits of changing one implemented method by another because well-known methods present similar characteristics, and the decision should be based on the best business proposals. The AHP analysis confirmed that faster assays bring higher benefits and could be companies’ choice, even costing more, but they have to attend to the main characteristics of well-known assays, including equipment on loan. The main criteria for choosing rapid methods were prioritized as supply capacity, technical support, time to obtain results, and international validations. RBA and AHP reached equal conclusions; however, RBA was simpler to apply, whereas AHP enabled quantitative analysis.
9. Title: Community Shaping in the Digital Age: A Risk-Focused Temporal Fusion Framework for Analyzing Information Diffusion and Fragmentation in Online Social Networks
Authors: Amirhossein Dezhboro, Jose Emmanuel Ramirez-Marquez, Aleksandra Krstikj
Abstract: Understanding the dynamics of online communities is crucial for comprehending modern social interactions and information dissemination. This research aims to understand how communities unfold and behave over time in the online environment of social media platforms by presenting a framework based on temporal fusion of information about text and network-type data. By employing text classification within identified communities, we uncover the underlying mechanisms that drive community formation and evolution in the online space. A dynamic social network analysis further reveals how real-world circumstances influence the development and interactions within these communities. Finally, we have identified fourteen key elements based on social science theories that encapsulate the insights expected from social structure and dynamics, and we have used the introduced methodology to evaluate how each key element enhances our understanding of social media dynamics, resulting in presenting our framework as a suited methodology for discourse fragmentation analysis. The framework is validated through a case study analyzing X (Twitter) data during major national circumstances in the United States in 2020. The discrimination discourse was found at the center of our analyses, and sexism, racism, xenophobia, ableism, homophobia, and religious intolerance are the fragments of the main discourse. Results show that the cycle of emergence and dissolution of the communities is fast and very representative of the discourse fragments. Real-world circumstances can impact the discourse fragments and their dominance, and comparing the number of distinct communities and their overlap, we reveal how social media can contribute to the formation of echo chambers and exacerbate societal polarization. The analyses extend beyond this scope, utilizing the introduced key elements related to opinion dynamics and structural insights to produce a comprehensive discourse fragmentation analysis. The framework's ability to identify and track discourse fragmentation provides critical insights for misinformation risk assessment, enabling early detection of false narrative communities and their evolution patterns.
10. Title: Reducing Risk Misinformation and Miscommunication: A Sheaf-Theoretic Perspective
Authors: Louis Anthony Cox Jr.
Abstract: Persistent misinformation poses serious challenges to risk communication, public understanding, and coordinated risk management decision-making. While past models—such as opinion dynamics, informational cascades, and the Social Amplification of Risk Framework—help explain how misinformation spreads, they do not explain when and why locally reasonable-seeming beliefs fail to cohere into a shared, accurate global understanding of risks. This paper models how beliefs are communicated, filtered, and interpreted across social and institutional networks. We draw on tools from sheaf theory—a mathematical framework for integrating local information into global structures—to diagnose and quantify situations where consistent beliefs at the local level cannot be coherently reconciled across the system. We discuss how these tools can support targeted interventions, such as trust-based bridge agents, semantic alignment, and control strategies that improve belief integration. Examples and simulations demonstrate how both classical and novel problems—such as information silos and echo chambers, fragile consensus stemming from information cascades, and agreement on words without agreement on meanings—can be reframed and addressed as design flaws in the processes used to communicate and update individual beliefs. From this perspective, risk communication should be treated not just as a matter of accurate content, but as a system design problem in which coherence, interoperability, and resilience must be deliberately engineered. We propose that tools from sheaf theory can help meet this challenge by supporting risk communication that is more likely to produce shared, accurate beliefs—and thereby enable better informed and better coordinated risk management decision-making.
11. Title: Employing Comics Storytelling to Promote Climate Change Mitigation: An Experimental Study Grounded on the Situational Theory of Public
Authors: Yu Guo, Daren Wei, Siyu Xu, Yan Wang
Abstract: This study examines the potential of comics as an infotainment strategy for engaging the public in climate change mitigation from the perspective of the situational theory of public. A 2 × 2 × 2 factorial experiment (N = 320) was conducted to evaluate the effects of narrative forms (comics vs. text-only), problem recognition (high vs. low), and constraint recognition (high vs. low) on individuals’ intention to mitigate climate change. Three-way ANCOVA results suggest that the comic narratives combining high problem recognition and low constraint recognition about climate change will significantly increase individuals’ intention to engage in climate change mitigation behaviors. Furthermore, the effect was found to be mediated by individuals’ proactive climate change information seeking, involving the self-directed acquisition of climate change-related knowledge. In contrast, the passive route of climate change information processing, which involves incidental exposure and reactive engagement with information regarding climate change, failed to demonstrate significant mediation effects.
12. Title: Probabilistic Evaluation of Integrated Safety–Security Protection Plans for Process Facilities
Authors: Giulia Marroni, Sanneke Kuipers, Gabriele Landucci, Valeria Casson Moreno
Abstract: The assessment of accident scenarios associated with intentional attacks to chemical and process facilities has garnered the attention of institutions and practitioners because of the exacerbation of conflicts in critical contexts. In this perspective, it is important to create a framework for the integration of conventional safety approaches, dealing with unintentional events, and security science, dealing with the analysis of intentional threats. More specifically, effective protection strategies for industrial facilities require an integrated approach that combines safety and security measures. This work proposes a methodology to evaluate the cost-effectiveness of such strategies using a probabilistic approach based on Bayesian networks (BN). The methodology incorporates attack scenarios, escalation scenarios, and the probabilistic performance of integrated safety–security barriers into a cost–benefit analysis. A dedicated cost–benefit function quantifies the economic benefits of damage reduction relative to the cost of protection strategies. A demonstrative case study evaluates different protection plans, including fireproofing and video motion detection systems. The results highlight the effectiveness of integrated safety–security measures in mitigating damage probability and controlling escalation scenarios. This methodology provides a systematic tool for plant managers and practitioners to assess and compare the economic efficiency of safety and security protection plans. It bridges key gaps in the integration of safety and security analyses, offering insights into the protection of critical infrastructures.
13. Title: Three Voices, One Crisis: Dimensions of COVID-19 Communication in Transitional China
Authors: Jin Li, Xi Wang
Abstract: Crisis communication dimensions shape governance responses but remain understudied, particularly in transitional contexts like China, where provincial governments navigate multiple priorities amidst institutional changes. Using dynamic topic modeling on 245,022 COVID-19-related social media posts from Chinese provincial governments (2019–2022), we identify three interpretive dimensions: economy, livelihood, and administration. Results indicate administration received the greatest attention. Regression analysis reveals that emphasizing the administration dimension significantly reduced monthly confirmed COVID-19 cases, while economy and livelihood dimensions showed no significant effects. Findings suggest strategically highlighting administrative competence enhances governance outcomes by reinforcing legitimacy and accountability to citizens and central authorities. Theoretically, the study elucidates how institutional incentives shape crisis framing strategies that, in turn, influence governance performance. Practically, it shows that aligning communication dimensions with crisis phases and institutional priorities improves response performance and offers transferable insights for structured crisis governance. Methodologically, it demonstrates the value of dynamic topic modeling for capturing temporal shifts in crisis communication.
14. Title: A Nation of Disasters: Lessons on Systemic Risks and Cascading Impacts from Malawi's COVID-19 Experience
Authors: Stern Mwakalimi Kita, Edward Sparkes, Davide Cotti, Michael Hagenlocher
Abstract: The COVID-19 pandemic exposed the cascading and systemic nature of risks, in low-income, multi-hazard contexts such as Malawi, where pre-existing vulnerabilities amplified impacts across health, economic, and social systems. This study draws on qualitative data from stakeholder workshops and key informant interviews, triangulated with national statistics, to analyze how overburdened health systems, disrupted livelihoods, and inequitable resource distribution heightened socio-economic fragility. It also examines how concurrent hazards, including flooding and cholera outbreaks, interacted with the pandemic to intensify the crisis and expose limitations in Malawi's disaster risk management systems. The analysis highlights the importance of adaptive mechanisms, including urban cash transfer programs, for supporting vulnerable groups and mitigating cascading socio-economic impacts during crises. Key innovations, including digital tracking tools, local production of essential supplies, and scalable social protection mechanisms, emerged as pathways for strengthening institutional resilience. The findings emphasize the need for anticipatory, multi-hazard disaster risk management strategies that prioritize shock-sensitive social protection and cross-sectoral coordination to strengthen system-wide resilience. By situating qualitative insights with documented hazard and socio-economic patterns, this paper contributes to systemic risk scholarship in multi-hazard, resource-constrained environments.
15. Title: Global Sensitivity Analysis for Robust XAI: Quantifying Clinical Risk and Prediction Instability in Dermoscopic Image Classification
Authors: Giulia Vannucci, Renato Patrik Williame Coppolecchia, Roberta Siciliano
Abstract: The high nominal accuracy achieved by deep learning models in predicting malignant skin lesions is frequently undermined by their susceptibility to operational uncertainty. Image acquisition conditions, such as lighting, device settings, and skin characteristics, introduce variations in optical parameters that compromise the model's reliability in real-world clinical settings. This instability produces an unquantified diagnostic risk, which makes the safe clinical implementation of these powerful systems difficult. With this critical gap in mind, this paper proposes and utilizes global sensitivity analysis to rigorously quantify the robustness of a convolutional neural network architecture with respect to five critical optical image parameters. The analysis aims to quantify the model's instability, moving beyond simple accuracy to provide a robust, risk-quantified assessment. This approach is essential for establishing the level of confidence required for the accreditation and safe clinical deployment of AI-based diagnostic systems.
16. Title: Faster Uptake, Slower Let-Down: Asymmetric Community Responses to Changing Risks During a Pandemic
Authors: Kian Babaei Shalmani, Catherine DiGennaro, Hazhir Rahmandad, Navid Ghaffarzadegan
Abstract: From how public opinion responds to economic outcomes to how risk perception shapes social interactions during a pandemic, many important social processes involve the assimilation of information to form opinions and perceptions, which in turn guide individual and societal actions. While such perception delays are well recognized, empirically identifying them is nontrivial. We study this problem in the context of human responses to disease dynamics, mediated by public risk perception. Public risk perception changes through an information diffusion process with significant delays, where perception adjustment delay may differ depending on whether the risk is increasing or decreasing. Despite these complexities, most models assume either fixed-delay structures or exponential structures with symmetric delay periods. First, using synthetic data (where ground truth is known), we show that incorrect delay structures and the assumption of symmetric delay periods can lead to biased and misleading estimates. We then explore alternative approaches to identify more appropriate delay structures that can overcome these challenges. Second, we apply these asymmetric delay structures to state-level US COVID-19 disease and mobility data to demonstrate how estimates of public sensitivity to mortality depend on the assumed delay structure. Our results provide evidence that during the pandemic, human risk perception adjusted with asymmetric delays to changing risk: people perceived rising risks more quickly than they perceived declining risks.
17. Title: Loss Assessment and Earthquake Parametric Insurance Pricing Using Hybrid Bayesian Network
Authors: Deyu Bai, Xiaowei Chen
Abstract: Assessing the economic losses caused by earthquakes is important for disaster relief and post-disaster loss compensation. As casualty information becomes available, it supports detailed loss estimations in accurately determining damages and facilitating economic compensation. Parametric insurance has emerged as a crucial tool for mitigating risk and compensating catastrophic losses with the benefits of simplified administration and expedited payment processes. Yet, its development is impeded by basis risk, which refers to the risk that the insurance payout does not match the actual loss. This paper introduces a hybrid Bayesian network (HBN) model to construct both a rapid loss assessment model and a post-disaster loss estimation model for earthquakes. The key difference between the two models is the integration of casualty data in the post-disaster assessment model. Furthermore, an innovative dual-parameter insurance pricing model is proposed, utilizing both magnitude and epicenter intensity-defined as the damage in the most affected area of an earthquake. This study also includes a practical application, calculating insurance premiums for Dali Prefecture in Yunnan Province. The research findings demonstrate that the HBN model outperforms traditional parametric methods, multiple linear regression (MLR), and random forest (RF) regarding predictive accuracy and interpretability. Additionally, integrating casualty data further enhances the model's predictive accuracy. The insurance premium calculations based on the dual-parameter model provide practical guidance for implementation. The accuracy of the model's predictions can significantly reduce basis risk. The paper contributes to more effective disaster response strategies and risk management practices, offering valuable insights for improving earthquake resilience and preparedness.
18. Title: Municipal Risk Communication and Public Trust: Reducing Counterproductive Behaviors Across Emergency Scenarios
Authors: Moran Bodas, Omar Watad, Stav Shapira
Abstract: Municipal authorities play a critical role in risk communication, yet little is known about how their messages influence public safety behavior. This study examined how municipal informational messages shaped behavioral intentions across five emergency scenarios (wildfires, flooding, hazardous materials, extreme weather, and civil unrest) in a representative sample of 1509 adults. Using a cross-sectional experiment, we compared participants exposed to rumors alone versus rumors with municipal guidance. Results show that municipal messaging significantly reduced counterproductive behaviors such as rumor-spreading and convergence on hazard sites, though it had limited effects on preparedness and proactive information seeking. Trust in national authorities remained stronger than in local governments, and demographic factors such as gender, age, and political orientation moderated behavioral responses. These findings extend established models of risk communication by highlighting the contextual role of municipal authorities and suggest that local communication strategies are best framed as harm-reduction tools. The study underscores the need for scenario-specific message design, proactive trust-building, and future field-based research to capture real-world behaviors.
19. Title: Risk Communication in Real Time: Examining Individuals’ Smartphone Use During the 2021 Texas Winter Disaster with Mobile Sensing
Authors: Michelle Ng, Yikun Chi, Mu-Jung Cho, Johannes Eichstaedt, Byron Reeves, Thomas N. Robinson, Nilam Ram
Abstract: Risk communication can support people in making timely, well-informed behavioral decisions during extreme weather events. Today's information environment has revolutionized how individuals engage with risk communication, as they see and share more information than ever before. It is not yet known how much risk communication any specific individual encounters, where it comes from, what messages it contains, and when it is received over the course of evolving extreme weather events. In this study, we provide a detailed description of how individuals encounter risk communication during extreme weather events by analyzing comprehensive records of all the content that 11 adults viewed on their smartphones (n = 162,418 screenshots collected via mobile sensing) over 5 days of the winter disaster that struck Texas in February 2021. Participants viewed substantial amounts of risk communication, which comprised, on average, 21% of their total smartphone use during the winter disaster. Most risk communication was accessed through participants’ social networks, primarily through personal messaging apps (M = 33%) and social media apps (M = 22%). Risk messages contained updates, actionable advice, social support, sense-making, and recreation and humor, the specifics of which evolved over the course of the winter disaster. Taken together, our results demonstrate how individuals engage with risk communication in dynamic, heterogeneous, and socially embedded ways during extreme weather events—opening new possibilities for risk communication theory and practice.
20. Title: Efficacy and Threat Language in PFAS Messaging
Authors: Rachel A. Hutchins, Lyn M. van Swol, Bret R. Shaw, Tim E. Holland, Gavin K. Dehnert
Abstract: As more Americans become aware of the threat of per- and polyfluoroalkyl substances (PFAS) in drinking water, they seek information using internet searches. Little is known, however, about the content of the websites produced by those searches or how well such content aligns with risk communication best practices. Guided by the Extended Parallel Processing Model and its two primary components, threat and efficacy, we analyze the top websites produced by Google searches relating to PFAS and water. We utilized a mixed-methods approach, with both qualitative content analysis and computational linguistic analysis, to examine how threat and efficacy are conveyed and how these portrayals differ by the type of message source. Our results show that news media sources and research sources are more likely to emphasize threat severity and individual susceptibility as well as to use negative emotion and anxious language, particularly in comparison with local government sites or water utility boards. News media was also more likely to provide efficacy information than other sources, but the overall emphasis on efficacy was low. Our results highlight the difference between established best practices and reality, offering recommendations for communicators across all source types to improve their PFAS communication and better aid the public.
21. Title: Shared Children's Bedrooms May Pose High Risks of Airborne Influenza A Virus and Rhinovirus Transmission: A Simulation Study
Authors: Ngoc Pham, Amanda M. Wilson, Peter Spicka, Michael M. Fryd, Michael S. Haas, Diane M. Falbo, Hao Jiang, Ahamed Ashraf, Kelly A. Reynolds
Abstract: Household transmission risks can be especially high for respiratory viral diseases and have impactful economic and public health consequences. The study objective was to estimate influenza and rhinovirus infection risks for a child sharing a bedroom with another infected child using a computational fluid dynamics (CFD) quantitative microbial risk assessment (QMRA) approach. The scenario was two recumbent children lying on twin-sized beds in a 25.5 m3 bedroom for 6 h. The infected individual released virus-laden aerosols under scenarios: Low and high severity shedding. Rhinovirus and influenza A virus (H1N1 and H3N2) dose-response curves were used to estimate infection risks. Infection risks were highest for rhinovirus, >0.99 regardless of viral shedding intensity. High severity settings yielded risks 1.5 and 0.9 log10 higher for H3N2 and H1N1 infection risks, respectively. A plume formed from the infected individuals exhaled breath to the susceptible individual's face, which may explain, in part, the high risks estimated. While settings for tidal breathing did not disrupt the formation of this plume, increased air exchange rate did. Respiratory viral infection risks can be high in shared bedroom scenarios, especially with low fresh air ventilation and alignment of furniture such that plumes can form between the faces of individuals.
22. Title: Prospect-Theoretic Risk Assessment of Emergency Response Performance Under Procedural Dependency and Organizational Collaboration: A Dynamic Metanetwork-Based Framework
Authors: Renlong Wang, Jingyao Yue, Jintao Lu, Anh Ngoc Quang Huynh, Xueyan Shao, Mingang Gao
Abstract: Emergency response performance assessment (ERPA) is critical for improving emergency management by supporting proactive risk identification and post event improvement. Existing ERPA approaches based on conceptual frameworks or system effectiveness seldom capture operational mechanisms, the decision-makers' bounded rationality, and the joint effects of procedure dependency and organizational collaboration. To address these limitations, this study develops a dynamic metanetwork-based risk analysis framework grounded in prospect theory that emphasizes multisubjective interactions within emergency response systems and distorted performance perceptions of decision-makers. The emergency response system is represented as a dynamic metanetwork with four node types, including procedure, organization, resource, and information, connected through seven subnetworks that describe system operations. Satisfaction indicators are defined at the single-procedure level and transformed using S-shaped timeliness functions to reflect bounded rationality under prospect theory, then extended to multi-procedure settings to capture procedural dependency. Key forms of organizational collaboration are identified, including procedure hand-offs, co-assignments, and resource negotiations, and collaboration indicators are constructed to measure alignment between organizational networks and these collaboration forms. Procedure timeliness and organizational collaboration are finally integrated through a fuzzy affiliation function to account for external uncertainty. The proposed framework is illustrated through a risk ERPA of the Manchester Arena attack, with sensitivity and comparative analysis demonstrating its effectiveness in complex settings.
23. Title: The Risk from Reopening International Travel During a Disease X Pandemic: A Case Study of SARS-CoV-2
Authors: Rachel A. Taylor, Catherine McCarthy, Virag Patel, Kai T. F. Man, Ruth Moir, Louise A. Kelly, Emma L. Snary
Abstract: During the COVID-19 pandemic, caused by SARS-CoV-2, many mathematical models and risk assessments have been created to inform policymakers on effective strategies for controlling the spread of the pathogen. These models were often developed rapidly for timely input to strategic decisions. It is prudent to evaluate the models created and learn from experience so that we can be adequately prepared for a future pandemic. One area of modeling developed during the COVID-19 pandemic was for international travel and how to safely reopen borders and to which countries. We developed an importation risk model for estimating the risk of SARS-CoV-2 infectious travelers entering any airport and parameterized it for UK airports. We ran the model using prevalence estimates from August 2020 and found that 895 (CI: 834–958) infectious travelers would arrive in a single week from the 25 countries considered. We simulated health measures on arrival to assess the efficacy of self-isolation, the policy at the time, in comparison to proposed alternatives. We found that the 14-day self-isolation is 78.0% effective (CI: 74.4–81.6), whereas a test at the airport plus an additional test 4 days later is 68.9% (CI: 64.9–73.0) effective, after accounting for 20% noncompliance. Rapidly implementing control measures for travelers from riskier countries is vital to protect public health. This methodology can be quickly updated to assess the impact of any further changes to international travel policy or disease occurrence. We assess whether our model results would be applicable for a future Disease X, the adaptability of our model, future work to ensure that the model is comprehensive, and the lessons learned from modeling during COVID-19. In particular, we highlight the importance of building flexible, transparent, and adaptable models due to the speed at which policy or the epidemiological situation can change and for use in any future pandemic.
24. Title: Anatomy of a Disaster: Unraveling the Economic and Social Consequences of Natural Disasters in Latin America
Authors: Fernando Antonio Ignacio González
Abstract: This paper uses monthly district-level data to analyze the economic and social consequences of natural disasters in Latin America. The identification strategy exploits spatial and temporal variation in disaster occurrence through an event study design. The findings show that natural disasters substantially reduce economic activity during the first month following the event, with heterogeneous effects. Hydrological disasters have immediate impacts, while meteorological and climatological disasters show lagged effects. Small districts are particularly vulnerable, exhibiting decreases in economic activity that persist for up to 4 months. In the social dimension, disasters increase protest frequency by 69%, although no changes in the use of public force are observed. These findings suggest the need to (i) develop differentiated response systems according to disaster type, (ii) strengthen resilience capabilities in small districts, and (iii) incorporate conflict prevention and management mechanisms in disaster response protocols.
25. Title: Decoding of Typhoon Emergency Policy in Coastal Cities: Policy Text Mining from China
Authors: Wang Zhongyou
Abstract: Typhoon emergency policies are a crucial safeguard for the sustainable development of global cities. However, the extent to which these typhoon emergency policies are effective or deficient, and how they impact the practical outcomes of typhoon emergency responses, still lacks in-depth research. This study focuses on typhoon emergency policies in China's coastal cities, employing an improved policy consistency model to construct policy evaluation indicators for quantitative assessment, and conducts comparative analysis with national, provincial, and inland cities' typhoon emergency policies. The study found that: (1) The policy consistency evaluations of P1, P2, P3, P9, P10, and P11 are at the perfect level; the policy consistency evaluations of P4, P5, P6, and P8 are at the excellent level; and the policy consistency evaluation of P5 is at the acceptable level. (2) The typhoon emergency policies of national-level, provincial-level, and inland cities performed well in the evaluation, while coastal cities showed deficiencies, generally following the differential order pattern of government governance. (3) Typhoon emergency policies can effectively function in practice. This study provides a reference for other coastal cities to improve typhoon emergency policies and optimize typhoon emergency management systems, holding significant practical implications.
以下是书评：
26. Title: Earning Quantification: A Unified Discipline for Fault Tree Analysis—Book Review of Concise Guide to Fault Tree Analysis: Models, Methods and Algorithms: By Mariëlle Stoelinga, Enno Ruijters, and Pavel Krčál, Cham (CH): Birkhäuser, 2026. XVI + 221 pp. $69.99 (hardcover). ISBN: 978-3-031-78286-2
Authors: Dogan Sengul
Abstract: The article reviews the book “The Concise Guide to Fault Tree Analysis: Models, Methods and Algorithms” by Mariëlle Stoelinga, Enno Ruijters and Pavel Krčál.
