	
	
	



[image: ]	[image: A logo of a wifi connection

AI-generated content may be incorrect.]




An Introduction to Infrastructure and Climate Resilience with NISMOD
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Toolkit:
National Infrastructure Systems Model (NISMOD)
Aim:
To equip students with the skills and knowledge to build a national or regional infrastructure system model and assess the climate risks and resilience actions using NISMOD, enabling them to analyse how climate change could impact the economy and inform long-term infrastructure policy and planning.
Summary:
This course examines the nature of current and future climate risks to infrastructure systems and services; how these can be modelled and assessed; and concludes with providing different approaches to making decisions for infrastructure resilience in the face of climate and socio-economic uncertainty.
What you will learn:
· Methods to assess climate impacts on infrastructure systems
· Quantifying the risk and vulnerability of assets to climate events
· Making decisions for infrastructure resilience
In this introductory course, students will develop a foundational understanding of how climate change affects infrastructure systems. They will learn methods to assess climate impacts, quantify the risk and vulnerability of assets to climate-related events, and apply decision-making approaches that support infrastructure resilience. The course emphasizes analytical skills and evidence-based strategies that prepare students to evaluate and contribute to sustainable, climate-resilient infrastructure planning and management. 
The course is split into seven blocks plus a final project block: the first introduces climate hazard impacts on infrastructure systems, the second and the third cover how the modelling of infrastructure assets is done together with the infrastructure asset risk and vulnerability assessment, the fourth, fifth and sixt introduce the calculation of damage and disruption to infrastructure systems and the analysis of future risks. The seventh block deals with the process of decision making for infrastructure resilience. A final project block will conclude the course.
Intended Learning Outcomes:
1. Knowledge and Understanding
· Demonstrate an understanding of the principles of infrastructure system and climate risk modelling and its role in long-term strategic planning.
· Explain risk for an interconnected, complex network such as the infrastructure one, including the components of risk and consequent direct and indirect impacts. 
· Understand how to model infrastructure systems and their overlapping with climate events, proposing resilient solutions based on the simulation of the system under alternative scenarios.
2. Subject-Specific Cognitive Skills
· Spatially analyse infrastructures interconnection and hazard overlapping, together with service provision and specific spatial data.
· Understand infrastructure flow and failure modelling frameworks, vulnerability of infrastructure to climate extremes and damage and disruption to infrastructure systems.
· Analyse future risks based on climate and socio-economic scenarios and decision-making processes for infrastructure resilience.
3. Subject-Specific Practical Skills
· Collect, analyse, and process the data required to build an infrastructure network and climate hazards.
· Construct the network and geographically overlap the climate extremes through the NISMOD toolkit.
· Analyse and run climate and socio-economic scenarios to simulate mid- to long-term risks and possible resilient options.
4. Key Transferable Skills
· Apply geographical analysis to complex systems and datasets.
· Visualize and communicate findings clearly and effectively to both technical and non-technical audiences.
· Use scenario-based thinking to support decision-making under uncertainty.
Student Experience Level
Some coding experience (possibly Python) it’s useful but not necessary, full introductory instruction provided.
Course Duration
· Total student effort: 53 hrs
· Total class time: 31 hrs 
· Lectures: 20 hrs
· Labs/hands on exercises: 11 hrs
· Total project time: 22 hrs
Assessment Details
Below is an example of how you might assess the comprehension of the model by students, however, feel free to add or remove elements as you see fit:
· A quiz/test after each block to test comprehension of the theory of climate risks to infrastructure systems, methods for spatial infrastructure risk analysis, direct damages to assets, and disruption to infrastructure services. The tests will assess the understanding and use of spatial data to build network models of infrastructure, estimate flows, failures, and their impacts on people and economic activity, and learn quantitative risk analysis methods to support screening and prioritisation of interventions for infrastructure resilience and adaptation to climate change. This can take the form of a simple multi-choice or a more complex written test. It is recommended that the multiple-choice tests include questions requiring numerical outputs derived from the practical labs, to verify that the exercises have been completed.
· 10%
· A data collection spreadsheet that describes and justifies the sources of data and assumptions made to build the model for their final project, this enables the instructor to assess whether students were able to find the right sources and resolution specific to the location/infrastructures chosen to carry on the analysis. An example can be found here.
· 20%
· A group report (3,000-5,000 words) that presents a methodology, results, analysis and evaluation of a sector-specific national scale model. This can be prepared individually or as a small group, the scope of which will change accordingly.
· 60%
· Depending on the intended outcomes of the course, the students could also prepare a short (10 minute) presentation based on the findings of the report. 
· 10%
IT and Software Requirements
· Students will need to install git, bash, python, QGIS and Visual Studio Code. These are available to install on all major Linux/Windows/MacOS operating systems.
· Students will also require any laptop/PC.
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