
       

 

 

MSc thesis proposal 

▪ Title of the research 

Integrating community perspectives into flood risk assessment of power grids 

through dynamic service area modelling. 

▪ Objectives of the research 

Power grids are critical infrastructures key for the functioning of societies and economies. Due to the 

increasing frequency and severity of floods, driven by climate change and urban development, power 

systems are becoming more vulnerable. Flood-related disruptions to electricity supply can have cascading 

effects on essential services and affect communities. 

Recent research has introduced a probabilistic framework to assess flood-induced risks to power grids 

(Asaridis et al., 2025). This framework primarily focus on physical vulnerabilities of infrastructure 

components, such as the fragility of transmission substations and distribution cabins, to estimate the expected 

damage. 

However, the socio-spatial dimension of risk, such as community-specific exposure, service dependencies, 

and temporal patterns in electricity demands, are still roughly estimated. In particular, service area modelling 

accounts for when and where communities depend on the grid most, considering seasonal and daily demand 

variability (Pant et al., 2018). 

The objective of this thesis is to develop a community-informed flood risk assessment framework for power 

grids that integrates a dynamic service area model reflecting temporal (seasonal/daily) variability in 

electricity demand and usage patterns. By combining infrastructure vulnerability with community exposure 

and service dependency, the framework aims to provide a more holistic perspective on risk. 

The activity will consist in the following steps: 

i. Literature review on community-based risk assessment approaches for power grids, with a focus on 

service area modelling techniques (e.g., Thiesses polygons); 

ii. Collection of relevant community-level data sources, including population statistics, substations and 

cabins locations, geospatial service areas, or demand profiles;  

iii. Development of a dynamic service area methodology, modelling temporal variations (seasonal and 

daily) in electricity demand and spatial service dependencies; 

iv. Application to a realistic case study, using GIS simulation tools (e.g., ArcGIS, QGIS). 
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