Introduction to Module 1
Climate Resilience – Adapting Buildings to Climate Change
Developed by the Urban Systems and Dynamics research group, Department of Building and Environmental Technology, Lund University
Module 1 introduces the fundamental and emerging challenges that climate change poses to the built environment. It combines theoretical foundations, practical tools, and examples from research and practice to examine how buildings and urban environments can be designed and adapted to remain functional, comfortable, and energy efficient under both typical and extreme future climate conditions.
The module is structured into four interconnected parts:
· Part 1: Climate Change Fundamentals – From Global Drivers to Future Risks
· Part 2: Climate Models and Future Climate Data
· Part 3: Climate Adaptation, Resilience, and Mitigation
· Part 4: Climate-Resilient Urban Infrastructure
The learning materials combine lectures and self-paced content with practical exercises, examples, and tutorials. Particular attention is given to working with future climate data and assessing the effects of climate change on building performance. The module introduces relevant methods and tools for climate and building-performance analysis, including future climate datasets, EnergyPlus for building energy simulation, and Elements. Supporting tutorials and open-access resources are provided to facilitate the practical use of these tools.
The module assignments also involve working with Python to analyze climate data and energy simulation results in relation to building resilience and mitigation pathways. The required Python scripts are developed and shared through Google Colab, allowing them to be run directly in a web browser without additional software installation. Prior knowledge of Python is not required to run the provided scripts, although basic familiarity with Python and reviewing the accompanying tutorials are recommended to better understand and work with the analyses.
The module also includes optional “Extra Insights” materials that provide more detailed discussion and research examples for those interested in exploring particular topics further.
Overall, the module covers the interpretation and use of future climate scenarios, assessment of climate-related impacts on building performance, and performance-based approaches to climate adaptation and resilience. It also considers the influence of urban form, extreme weather events, and microclimatic variation on energy demand and thermal comfort.
For further information or to request additional teaching and learning materials, please contact Prof. Kavan Javanroodi at kavan.javanroodi@byggtek.lth.se . 
All available materials can be provided upon request to evaluators, educators, learners, and members of the wider public.
