
August Hazardous Webinar: 
Natural hazards and resilience 
in complex urban systems

© Natural Hazards Research Australia 2025

Source: Rae Allan, flickr.com

Professor  Jago Dodson, RMIT University
Professor John Fien, RMIT University
19 August 2025



The project
Natural hazards and resilience in complex 
urban systems

Understanding of vulnerabilities to multi-
dimensional, compounding and cascading 
disaster impacts within complex urban systems

Better understanding of how to build urban 
resilience and reduce disaster risk

Resilience strategies and investments

Communicate and disseminate insights
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Research 
communication 
and translation

Review: state of 
knowledge of 

multidimensional, 
compounding and 
cascading disaster 

impacts 

Review of practices 
for conceptualising 

and mapping 
vulnerabilities and 

resilience within 
urban systems

Review of practices 
and processes to 

prioritise, influence, 
and undertake 

urban resilience 
investments

Work Package 1

Work Package 2

Work Package 3

Work Package 4



Research translation / Outcomes
Practical guidance tool: Considerations for conceptual 
mapping of vulnerabilities and resilience at local scales

Proof of concept case study for practical guidance tool

Draft process principles and standards for prioritising 
and influencing urban resilience investments 

Draft guidance on monitoring and evaluation of urban 
resilience investments – work in progress

Capability resources – work in progress
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Where can I find out more?

The project website Expression of interest to be part 
of the proof-of-concept study



Complex urban systems 
and systemic risk



2022

2021



How is urban resilience related to systemic risk?



Cities are 
complex 
systems

(Adapted from FEMA, 2024, p. 7) 



Cities are complex systems of 
open systems



Cities are a particular type of system

(Adapted from Akinboade, 2021, p. 5) 

Cities are complex adaptive 
systems (CASs) 

When disruptions occur, they have the 
capacity not just to self-organise, but to 
continuously re-organise their elements, 
sub-systems, and the patterns and 
impacts of their interactions. 
Their emergent properties are more than 
the sum of the individual parts but feed 
back to the parts and contribute to new 
ongoing interactions. 

(Adapted from Folke, 2006, pp.  5-6)



Hazards, risks and impacts in a CAS are 
multidimensional, compound, cascading, and 
changing over time



Imterdependence matrix of a flooded power 
station



Inherent resilience
All cities have a degree of pre-

existing resilience 

• Based upon a variety of capacities. 
• But these are unevenly distributed in 

society – and urban centres
• Capacities for resilience can be 

strengthened
• Planned resilience

(Scheffran, 2016, Figure 1)



And here we have decisions to make!

• How do we define resilience?
• Do we want to address drivers of shocks or the stressors that intensify vulnerabilities  
• What capacities need strengthening? 
• How much change can society tolerate? What transaction costs will we bare?



But what decisions ?
Forms Purpose and Mechanisms

Engineering 
resilience

Purpose: To prevent, absorb or resist shocks through physical interventions that seek to make a 
system “fail-safe” by increasing the resistance or absorbative capacity of a system to disturbance. 

Examples: Levee banks / sea walls / stronger building codes / fire breaks

Socio-ecological 
resilience

Purpose: As well as absorb or resist shocks, socio-ecological resilience involves adapting system 
elements, subsystems, and their interconnections in order to retain essential system functions 
without fundamentally altering its core identity. (self-organising and emergent behaviour)

Examples: Nature-based solutions / education, communication and capacity building / urban 
farming 

Transformative 
resilience

Purpose: To achieve climate and disaster justice by reducing socio-economic vulnerabilities in 
order transform – fundamentally change – the power dynamics in a society to promote long-term 
sustainability. 

Examples: Participatory decision-making and governance / Application of FN knowledges / 
doughnut economics / foresight



With what effect?

Worldbankgroup.org. (2019).
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