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Figure 1.1. Workflow of the first two deliverables of WP1 (D1.1 and D.1.2), encompassing mainly the Impact 

Chains and the Forensic Analysis approaches, strongly connected with co-development and participatory 
activities. 

 

After this introduction which summarises the main links to the PARATUS project, this deliverable provides an 
overview on the methodology adopted within PARATUS to analyse selected past event (Chapter 2) followed 
by its application in a selection of Learning Case Studies (Chapters 3-9). Moreover, Chapter 10 provides a 
meta-analysis of the similarities and gaps resulting from the Forensic Analysis of the different Learning Cases, 
while Chapter 11 presents the related next steps.  

2 PARATUS methodology for analysing past events and understanding 
current risks 

Climate and disaster risks emerge from compounding and cascading hazards, resulting in complex and 
interconnected adverse effects on both ecological and human systems. Additionally, underlying risk factors 
such as poverty, demographic changes, land degradation, and conflicts exacerbate exposure and 
vulnerability to climate-related hazards (UNDRR, 2022). Moreover, modern societies are strongly 
characterised by interconnected systems driven by urbanization and technological trends; these complex 
interactions amplify the impact of local events (Pescaroli & Alexander, 2016). Identifying these 
interdependencies is paramount to understanding how the impacts of natural hazards propagate across 
different sectors and society. Consequently, risk assessment and management demand a comprehensive, 
systemic approach to understand and address the intricate and partly systemic nature of these risks (UNDRR, 
2022). 

In this context, Impact Chains offer a conceptual representation of risk, illustrating the relationships between 
hazards, exposure, vulnerability, and their cascading impacts (Zebisch et al., 2022). Climate-related hazards 
can directly impact the environment (e.g. water availability), which can indirectly affect society or sectors 
(e.g. agricultural sector). The development of a conceptual model summarising these cascades allows to 
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identify past weaknesses and deficiencies and to pinpoint entry points for improved disaster risk 
management and climate change adaptation. In particular, this approach is helpful for understanding and 
addressing compound hazards (Zebisch et al., 2023). 

Studying past disasters is crucial for deepening our understanding of how various risk factors interact and 
lead to widespread impacts. By examining both direct and indirect impacts of past events and understanding 
their causes, we can better predict and prepare for future disaster events while implementing effective risk 
mitigation strategies. However, due to rapidly evolving economic, social, and environmental conditions we 
cannot solely rely on the view that "the past is the key to the future". In this context, Forensic Analysis of 
historical disasters helps to understand how system components might react, uncovering root causes, risk 
drivers and trends.  

Within PARATUS we developed a methodology 
for the conceptualisation of risk, learning from 
past disaster events and mapping the 
interconnections between the different risk 
components. This approach is leveraging 
Forensic Analysis to develop a narrative of the 
event and to pinpoint and explore the different 
key elements composing the Impact Chains. In 
particular, the Forensic Analysis developed 
within PARATUS tries to overcome the 
weaknesses which arose arisen in the 
development of the preliminary Impact 
Chains, by better describing the existing 
elements, and by including those which were 
overlooked.   

The aim is to systematically analyse and 
conceptualise historical disaster events in order 
to gain a better understanding of current and future risk in Application Case Studies (see Figure 2.1). More 
details on the Impact Chains methodology are available in Deliverable 1.1, while the Forensic Analysis and its 
integration with the Impact Chains are presented in the following sections.  

 

2.1 Forensic Analysis framework 
The PARATUS project's Forensic Analysis framework is a comprehensive approach to systematically address 
and analyse disaster events. This framework provides a structure for documenting and analysing past disaster 
events, which involves four key components that can be allocated into the event's timeline (see Figure 2.2). 
This approach aims to answer the following questions in order to write a descriptive narrative of each event: 
Why could the event happen? (Pre-disaster conditions), What happened during the event? (Hazard and 
impact analysis), What actions were taken to restore service and address impacts during the recovery phase? 
(Recovery), and What measures were taken to reduce future event risks and increase resilience? (Building 
back better). Each component of the framework has specific characteristics and subdivisions that address 
key points necessary to understand the disaster event (see Excel Table 12.1 in Annex I for details). These 
components are described below. We would like to clarify that for visualization purposes we visualize those 

Figure 2.1 The integration of the Forensic Analysis approach 
with the Impact Chains to improve the understanding and 

conceptualisation of risk in Application Case Studies 
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questions chronological order. Nonetheless for analytical purposes, we firstly describe the hazards and its 
impacts, secondly the vulnerabilities that influenced the overall impacts of the hazards (pre-disaster 
conditions), and finally we analyse the recovery actions and lessons capitalized to increase future resilience. 
 
The Pre-disaster conditions element focuses on the characteristics of the socio-ecological system that 
explain why it was at risk and why the disaster could happen. This component is divided into Vulnerability, 
Underlying Risk Drivers, and Root Causes, and it is based on the progression of vulnerability proposed in the 
Pressure and Release framework (Wisner et al., 2004). Vulnerability is addressed in a multidimensional 
approach, covering the physical, environmental, economic, social, and institutional aspects that influence 
the given disaster impacts at the time of the event's occurrence. This involves addressing the intrinsic factors 
of a given context (susceptibility) and the capacity for coping, adapting, and recovering from these impacts. 
The underlying risk drivers are those short and long-term processes that shape vulnerability and exposure 
and directly affect risk management and reduction capacities, such as demographic patterns, failures in 
governance, environmental degradation, etc. Lastly, the root causes are structural dynamics deeply ingrained 
into society that lead to severe social and government dysfunctions and have led to the underlying risk 
drivers shaping the vulnerability (e.g. Pre-disaster conditions such as colonisation, internal conflicts, etc).  
 
The Hazards and Impact analysis encompasses what happened during or (shortly) after the event. This 
section provides detailed information on the hazards, such as the epicentre, time, scale, intensity, and return 
period. This section further aims to collect all the necessary data to explain the performance of the early 
warning systems and the first response, as well as a description of the short-term impacts in terms of damage 
and loss of physical capital (e.g. critical infrastructure), loss of life and human health, environmental 
degradation and deploy of the ecosystem services, functional or systemic disruptions to services, and finally, 
the economic assessment. 
 
The Recovery section deals with the steps taken to address the impacts of a disaster and restore the 
disrupted services. This crucial phase focuses on analysing the implementation performance of the necessary 
actions taken to recover, including their duration. Finally, the section on building resilience for future events 
aims to understand the measures and actions taken after the event to reduce future risk and increase 
resilience. It involves capitalising experience and knowledge, i.e., lessons learned for improvement, reflecting 
on the actions that eventually led to negative consequences and considering the points that still need 
improvement, such as the unaddressed vulnerabilities. 
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Figure 2.3 Example of unavailable KUMU metadata related to a specific Impact Chain element, before the 
work on the Forensic Analysis 

 
Figure 2.4 Example of available metadata on KUMU, after the work on Forensic Analysis 
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number of sheep and goats, and Adana leading in beehive numbers. Akdemir et al. (2023) estimated a 30% 
wheat loss due to weed control challenges in earthquake-affected wheat fields. Farmers in Defne, Hatay, 
report a 50% product loss due to fungal drug supply issues in vegetable farming. Quality and yield losses are 
predicted in plant feeding products due to supply disruptions. The most significant agricultural disruption is 
observed in greenhouse production, where 40% of greenhouses are repurposed for accommodation, 
resulting in a 40% reduction in production. Reverse migration from cities to rural areas is substantial, 
potentially leading to a contraction in agricultural areas. Container-style structures on agricultural lands may 
exacerbate unplanned urbanization in rural areas. 

  
First response 

 
Figure 3.2 indicates the trends of activities and casualties during the emergency response stage (Balaban 

et al. 2024). As shown in the figure, the evacuation of earthquake survivors started approximately 72 h after 
the initial jolt. Disaster survivors were then transferred to dormitories and accommodation facilities on the 
fourth day in the predetermined cities outside of the disaster region.   
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Figure 4.7 Systemic Impact Chains for multi hazard context in St Vincent 
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Figure 4.8 Systemic Impact Chains on interconnections between COVID- 19 and La Soufrière Response 
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The Impact Chain methodology allowed to understand and delineate the cascading nature of hazards, 
identifying connections among the risk components and deepening how the impacts of multiple events 
reciprocally influenced each other. Even though the Impact Chains disentangled the complexity and 
interconnections characterizing multi-hazards context, there have been no validations of the content by 
stakeholders.  Content validation is fundamental for three reasons:  
 

- Ratify and confirm the relevance of the direct and indirect impacts mentioned in the literature as 
well as the connection of the related vulnerabilities. 

- Allow stakeholders to gain a full understanding of the different interconnections that characterize 
risk and grasp the relations among multiple risk elements.  

- Enrich the Impact Chain with relevant information that could improve the comprehension of multi-
hazard context and hazards interactions. 

 
To reach these objectives, we undertook several interviews with key informants during the field visit to Saint 
Vincent, from 1st to 10th of March 2024. The information gathered was fundamental to delineate better the 
different dimensions outlined in the Forensic Analysis, validate the impacts identified and better adjust the 
connection among the different risk elements.  
Further than constituting the key inputs for the Forensic Analysis, the information gathered with the 
interviews allowed to improve the Impact Chains and provided the grounds for building a generalized Impact 
Chain, that abstracts from the specific events, but delineate risk pathways staying connected with the context 
of reference (in our case, multi-risks situations affecting Saint Vincent) and the risk under analysis. 
 
The Impact Chain improvements concentrated on representing the complex vulnerabilities that characterise 
Saint Vincent. The information gathered allowed for a deep understanding of the sources of vulnerabilities, 
identifying the risk drivers deeply rooted in Saint Vincent that hindered the capacity to manage and mitigate 
risks.  
The main vulnerabilities in Saint Vincent were related to a lack of resources both at institutional and 
household levels. At the institutional level, the lack of resources strongly limited the data collection activity 
to monitor risk-prone areas and to put in place adequate risk reduction measures. Furthermore, an important 
aspect that came out from stakeholders was the inadequateness of the shelter management procedures and 
the shelter facilities in hosting the population in need. Institutional vulnerabilities concern also the lack of 
collaboration and cooperation among different governmental departments that hinder the adoption of 
regulatory plans and building codes.  
The lack of resources at the household level led to the impossibility of implementing anticipatory action that 
would allow adequate financial coverage in the aftermath of the disaster to start the recovery process. 
Furthermore, Saint Vincent's colonial past shaped the overall economy, leading to a poor diversification of 
income and a strong dependency on remittances, which also influenced the overall resource availability. 
 
Figure 4.9 shows the improved Impact Chain were vulnerabilities and also exposed systems have been better 
identified and examined with a systemic perspective. 
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Figure 4.9 Improved Impact Chain for La Soufrière Eruption and Infection spreading. The Impact Chain content can be explored interactively through the Impact Chain Wiki 
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Figure 5.4 Physical damage caused by Hurricane Irma. Source: An aerial photograph taken by the Dutch 
Ministry of Defense shows the devastation caused by Hurricane Irma in Philipsburg, on the Dutch Caribbean 

island of Sint Maarten, Photo Date: 9/7/17 (WHSV): 
 
 

 
 

Figure 5.5 Damage to the harbour caused by Hurricane Irma. Image source: 
https://commons.m.wikimedia.org/wiki/File:Alh-08-09-sint-maarten-foto-6-duo.jpg#mw-jump-to-license 
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