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Introduction
Santiago de Chile, the capital city of Chile with a metropolitan population exceeding 7 million residents, faces escalating fire-related risks due to urban density, climate change impacts, and complex infrastructure. As the most populous and economically vital region in Chile, Santiago demands advanced firefighting strategies that address unique local challenges. This thesis proposal investigates critical gaps in Firefighter operational protocols within Santiago's Metropolitan Region (RM), aiming to develop evidence-based solutions that enhance emergency response efficacy. The study directly responds to Chile’s National Disaster Risk Reduction Strategy and the urgent need for resilient fire services in one of Latin America’s most vulnerable urban centers.
Problem Statement
Despite Chile’s 2017 Civil Protection Law mandating standardized emergency protocols, Santiago's firefighters encounter persistent challenges including: (1) delayed response times in high-rise neighborhoods like Las Condes and Providencia due to traffic congestion; (2) inadequate training for multi-hazard incidents—particularly wildfires encroaching on suburban zones such as La Reina and Puente Alto; (3) equipment shortages in the Metropolitan Fire Department (Bomberos de Santiago), where 40% of vehicles exceed 15 years of service. The 2023 wildfire crisis, which affected over 1,200 hectares near Santiago's periphery, exposed systemic vulnerabilities. Current research predominantly focuses on rural Chilean fire services or generic urban models, neglecting Santiago’s specific socio-geographic context. This gap compromises firefighter safety and public protection in Chile’s most critical urban environment.
Literature Review
Existing scholarship on firefighting in Latin America highlights infrastructure deficits (Barrera & Pino, 2019), yet studies from Santiago remain scarce. A 2021 Universidad Católica study identified communication failures during the Cerro San Cristóbal fire but offered no scalable solutions for Santiago’s scale. Chilean government reports (MINVU, 2022) acknowledge equipment gaps but lack field-based analysis of firefighter decision-making under pressure. Conversely, European and North American research emphasizes AI-driven response systems—technologies currently untested in Santiago’s infrastructure. This thesis bridges the gap by contextualizing global innovations within Santiago’s unique reality: narrow colonial-era streets in Barrio Lastarria, high-density favelas (pueblos jóvenes), and climate-vulnerable peri-urban zones. Crucially, it centers Firefighter well-being—a dimension overlooked in Chilean policy despite firefighter mortality rates exceeding regional averages.
Research Objectives
1. To map geographic hotspots of fire response delays across Santiago using GIS analysis of 5 years (2019–2023) of incident data from the Metropolitan Fire Department.
1. To assess firefighter stressors and training adequacy through structured surveys and focus groups with 150+ active personnel from all 8 Santiago fire stations.
1. To co-design a resilience framework with Bomberos de Chile, integrating climate adaptation strategies for Santiago-specific wildfire-urban interface zones.
1. To evaluate cost-effective equipment modernization pathways prioritizing high-risk areas identified in Objective 1.
Methodology
This mixed-methods study employs sequential phases:
· Phase 1 (Quantitative): Analysis of Santiago’s 78,000+ fire incidents via the National Fire Database (SIF), cross-referenced with traffic, weather, and urban land-use maps to identify response bottlenecks.
· Phase 2 (Qualitative): Semi-structured interviews with firefighters across Santiago’s administrative zones (e.g., Comuna 1: Santiago Centro; Comuna 5: Ñuñoa), focusing on near-miss incidents and equipment limitations. Ethical approval will be secured via the Universidad de Chile Ethics Committee.
· Phase 3 (Co-creation): Workshops with Bomberos de Chile leadership, municipal authorities (Municipalidad de Santiago), and climate experts to prototype a digital decision-support tool for Santiago’s fire dispatch system.
Sampling will prioritize gender diversity (targeting 25% female firefighters, currently underrepresented at 18% in Santiago) and include rural-urban frontline personnel. Data triangulation ensures validity through field observation and document analysis of Chilean fire service manuals.
Significance to Chile Santiago
This research directly serves Chile’s national priorities. The output—a validated resilience framework—will empower Bomberos de Chile to petition the Ministry of the Interior for targeted funding under Chile’s 2030 National Emergency Management Plan. For Santiago specifically, it addresses two acute needs: (1) reducing response times in areas with rising population density (e.g., San Miguel, +15% growth since 2020); (2) preparing for climate-driven fire seasons that have increased by 37% in Chilean urban zones over the last decade. By embedding solutions within Santiago’s municipal governance structure, this thesis ensures practical implementation—unlike theoretical models ignored by Chile’s fire services. Furthermore, it advances gender-inclusive practices in Santiago’s male-dominated firefighting corps (only 21 female firefighters were certified citywide in 2023), fostering community trust across diverse neighborhoods.
Expected Outcomes
The thesis will deliver: (1) A spatial risk map of Santiago highlighting "fire response vulnerability zones" for municipal planning; (2) A training module on multi-hazard response validated by Bomberos de Chile instructors; (3) An equipment modernization roadmap prioritizing Santiago’s top 5 high-risk comunas. These outputs align with Chile’s Sustainable Development Goals (SDG 11: Sustainable Cities), directly supporting Santiago’s Climate Action Plan for reducing fire-related casualties by 25% by 2027. Most critically, it positions Firefighter personnel—not external experts—as central to solution design, ensuring cultural relevance in Chile Santiago.
Conclusion
Santiago’s fire services stand at a pivotal moment. Climate change intensifies threats while urban growth strains existing systems. This thesis proposes not merely incremental improvements but a paradigm shift toward locally grounded resilience, placing Santiago—Chile’s epicenter of vulnerability and innovation—at the forefront of fire service evolution in Latin America. By centering Firefighter experiences within the unique context of Chile Santiago, this research promises actionable pathways to save lives and protect Chile’s most vital city. The outcomes will contribute to a national model for urban emergency management while delivering academic rigor through Chilean institutional partnerships.
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