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ABSTRACT 

This study aims to develop effective adaptation strategies to enhance resilience in the face of uncertainty and change, 

employing a comprehensive multimodal methodology. The research integrates qualitative and quantitative techniques, 

emphasizing stakeholder engagement, data collection and analysis, risk assessment, adaptation strategy formulation, and 

continuous evaluation and monitoring. By involving a diverse range of stakeholders from various sectors such as industry, 

education, community organizations, and government, the methodology ensures a holistic understanding of the dynamics 

involved. Data collection encompasses historical weather records, environmental sensors, satellite images, and 

socioeconomic information, followed by rigorous preprocessing and analysis using GIS, statistical methods, and machine 

learning algorithms. Risk assessments identify hazards and vulnerabilities, prioritizing adaptation measures through 

stakeholder participation and detailed evaluations using decision support systems (DSS), multi-criteria analysis (MCA), 

and cost-benefit analysis (CBA). The development and selection of adaptation strategies involve expert insights and 

stakeholder feedback, ensuring locally relevant and feasible solutions. Evaluation and monitoring frameworks with real-

time systems, regular assessments, and stakeholder feedback loops enable continuous improvement of adaptation 

measures. The findings from applying this methodology are instrumental in predicting air pollution levels using machine 

learning models, demonstrating the superiority of XGBoost and Random Forest due to their ability to handle complex 

data. The study's outcomes support refined air quality prediction tools crucial for urban planning and public health 

strategies during crises like the COVID-19 pandemic. 
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