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Firefighting operations in urban and forest environments, as well as disaster response activities, expose firefighters to

conditions of high physical and cognitive demand. The complexity of the tasks, often carried out in hostile environments

with extreme heat, reduced visibility, and a high risk of accidents, jeopardizes not only mission effectiveness but also

individual and collective safety. It is therefore essential to develop tools that enable the objective and real-time

characterization of the operators’ biosignals, with the aim of protect their health and safety. Within the framework of the

international SIREN project, a monitoring model is being developed that integrates multiple dimensions of analysis,

combining biosignals and contextual parameters to support decision-making, both at the command level and at the

individual level. Based on a literature review and the identification of operational requirements, a firefighter sensing

model has been designed. This model considers biosignals such as heart rate, heart rate variability, electrodermal activity,

and skin surface temperature. Complementary data, such as step count or movement indicators, will also be included for

more detailed characterization. The analysis of these data will allow the integrated determination of work capacity,

physical and mental workload, and thermal stress throughout the mission. The indicators will be associated with specific

operational scenarios, enabling the identification of risk thresholds and supporting critical real-time decision-making. All

information will be integrated into a coordination platform that provides dashboards for asset management, visualization

of alerts, and strengthened communication between operators and command. This work proposes a holistic approach to

risk management in emergency scenarios, capable of combining physiological and cognitive indicators with advanced

digital decision-support tools. The aim is for laboratory and field validation to lead to a scalable solution, integrable into

civil protection protocols and crisis management systems, thereby enhancing individual safety, collective effectiveness,

and organizational resilience.
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