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In this study, we propose an innovative method for assessing urban risk to natural hazards, placing particular emphasis on

the secondary effects of the impact of climatic events. 

We considered different layers of network-based data for the realistic representation of a city's infrastructure, i.e. the road

and electricity networks, and for the approximate generation of the socio-economic network between providers and

beneficiaries of a service on an urban scale. The model defines the flows of users of a service according to a probabilistic

law of selection expressed by behavioural gain terms. We assessed primary and secondary damages caused by the impact

of a climatic event of varying intensity, distinguishing between direct effects on infrastructure and buildings and indirect

effects on the socio-economic network. Users of a damaged service can recalculate their choice and, if possible, adapt

with a new socio-economic interaction. The implemented risk indices reflect the damaged status of both infrastructure

and socio-economic networks, focusing on the number of users who lose a service. The modelling framework is applied to

several European cities in order to highlight the threshold mechanism that causes rapid disruption and disconnection of

the socio-economic network when a particular hazard intensity value is exceeded.

With this research, we propose a new methodology for assessing natural hazard risk by estimating both the direct and

indirect damage caused by a climatic event for various case studies. The model generates the socio-economic network

and establishes the mechanism for the propagation of infrastructural and non-infrastructural failures following the hazard,

allowing for the adaptation of socio-economic connections. The proposed metrics offer a scalable tool for city planners to

evaluate and mitigate systemic risks within urban networks. The results provide a detailed understanding of the urban

response to natural hazards and inform resilience strategies to ensure service continuity under climate stress.

Palavras-chave : networks, risk assessment, resilience, urban scale, European cities


