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Systemic Climate and Disaster Risk Assessments: Challenges, Opportunities, and Pathways Forward


	
Climate change impacts affect multiple aspects of society and nature in  interconnected ways, both amplifying and dampening risk. Although the importance of reflecting such complexity in climate change risk assessments is increasingly recognized (Simpson et al. 2021), implementation of holistic and systemic approaches to risk assessment remains nascent. Effective adaptation strategies require a deep understanding of the drivers of risks, vulnerabilities, and capacities, as well as the complex interconnections between environmental, economic, and social systems. Our world operates as an interconnected continuum, where shocks or stresses in one domain—such as governance, infrastructure, health, or the environment—can trigger cascading and compounding effects across sectors. Recognizing and addressing these systemic relationships is critical for building resilience, ensuring sustainable development, and protecting communities and ecosystems.

At the same time, jurisdictions around the world are engaged in processes of reconciliation with Indigenous Peoples, including making legal frameworks consistent with the UN Declaration on the Rights of Indigenous Peoples. These developments are far reaching, causing rethinking of the world views and types of knowledge brought to science-policy processes. 

This panel will share key findings and lessons from the 2023-2024 British Columbia Disaster and Climate Risk & Resilience Assessment (DCRRA) (Canada), which applied a value-based framework to assess multi-hazard risks across six domains:
· Human Health
· Natural Environment
· Built Environment (Buildings & Infrastructure)
· Society & Culture
· Economy
· Governance

The comprehensive, multi-hazard, and systemic approach to risk assessment offers numerous benefits:
· Beyond Single Hazards – Considers interactions between multiple hazards instead of assessing risks in isolation (e.g., floods, wildfires, heatwaves).
· Integrating Climate and Non-Climate Hazards - Hazards scoped in response to a ministerial mandate that bridges climate adaptation and disaster management., 
· Understanding Compounding and Cascading Effects – Identifies secondary and tertiary consequences, such as wildfires leading to landslides or heatwaves straining energy systems.
· Enhancing Multi-Sector Collaboration – Supports cross-sector engagement by integrating risks across health, environment, infrastructure, and governance.
· Addressing Inequities in Impact & Recovery – Identifies how systemic discrimination leading to inequalities (e.g., socioeconomic status, housing conditions) influences vulnerability and recovery.
· Integrating Indigenous Knowledge – Recognizes Indigenous perspectives and facilitates inclusion of risks and adaptation measures that are unique to Indigenous Communities
· Understanding Indirect Losses from Damage and Disruption to Infrastructure and Economy – Helps governments and businesses understand the larger benefit of investing in proactive resilience strategies that save money.
· Encouraging Sustainable Development – The Comprehensive Risk Library developed through this framework supports development planning and governance strategies across a wide range of sectors.
· Facilitating Data and Information Sharing- The Comprehensive Risk Library developed through this framework serves as a harmonized, multi-sectoral approach to risk assessment, facilitating information sharing, research integration, and Indigenous Knowledge inclusion. The geospatial analysis platform enhances comparability and interoperability of risk analyses across local, regional, and national levels, ensuring a consistent evidence base for long-term resilience planning.


Session Format

This session will kick off with an overview presentation by the moderator on the Disaster and Climate Risk and Resilience Assessment, followed by  brief introductory contributions by six panellists. Although the moderator and all panelists were active contributors to the DCRRA, their diverse backgrounds, experiences, organizational affiliation, and roles on the DCRRA will bring to light a range of perspectives, including those of  an Indigenous leader, practitioners, an academic leader, and an early career scientist. Panelists will reflect on the novel aspects of the DCRRA, enabling conditions for systemic climate and disaster risk assessments, and the value of the DCRRA process and products for sub-national climate adaptation.  Following introductory contributions, panelists will engage in a moderated discussion, taking questions from the audience. Throughout the introductory contributions and discussions, the panel will explore topics such as the following. 
Addressing Data & Modeling Gaps in Systemic Risk Assessments
· Practitioners' perspectives on data availability, modeling limitations, and knowledge gaps in conducting systemic climate and disaster risk assessments.
· Harnessing geospatial hazard mapping and exposure data while addressing challenges in climate hazard modeling.
Enhancing Harmonized Multi-hazard and Multi-sector Risk Assessment
· How a holistic, multi-hazard framework can improve data collection, sharing, and utilization related to each specific risk
· Tackling the lack of standardization and methodological inconsistencies across adaptation and disaster management practices, sectors, and hazards to enhance comparability and integration.
Understanding Interdependencies & Systemic Risks
· Exploring how people, assets, and services are interconnected, and why recognizing these relationships is critical for effective risk assessments.
· Addressing the complex interdependencies of climate and disaster risks, which make quantifying sectoral impacts challenging.
Integrating Indigenous Knowledge & Equity Considerations
· How this framework identifies risks relevant to Indigenous Peoples, supports the integration of Indigenous knowledge, and overcomes challenges in the process.
· Understanding the root causes of disproportionate disaster and climate risks and their impact on social fabric and cultural resilience.
The session will be structured as follows:
· Overview presentation: Session Moderator, Sahar Safaie, , will open the session, outlining its objectives and format, and setting the stage for the discussion by providing an overview of the Disaster and Climate Risk and Resilience Assessment undertaken in British Columbia (Canada). 
· Introductory contributions by panelists.   Panelists share key findings, reflections, and lessons from the DCRRA process, highlighting the following.  
· What we learned from this experience
· What was novel and useful about the approach and process?
· How participation in the process triggered rethinking  as researchers, practitioners, and policy advisors in climate and disaster resilience
· Moderated panel discussion. The moderator asks specific panel members questions related to technical, procedural, and relational aspects of the DCRRA and its role in supporting adaptation and resilience building sub-nationally.
· Audience questions. The moderator directs questions from the audience to specific panel members, synthesizing key messages and maintaining a fluid discussion.. 
· Closing reflections by the moderator, including commentary on the degree of shared experiences around similar endeavours across global regions .
By the end of the session, participants will have
· An improved understanding of challenges and benefits of complex climate and disaster risk assessments at the sub-national level
· An appreciation of conditions that enable the conduct of complex climate and disaster risk, and the integration of their outputs into adaptation planning and resilience building.
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	INDIVIDUAL PANELLIST CONTRIBUTION

Moderator Details
Full Name: Sahar Safaie, Founder and Principal, Disaster and Climate Risk Management Specialist
Organisation: Sage On Earth Consulting Ltd. 
Bio sketch:

Sahar Safaie is a climate and disaster risk management specialist with nearly 20 years of experience bridging technical expertise with policy and governance challenges at global, national, and local levels. She has authored three United Nations guidelines and was the technical and project lead for B.C. Disaster and Climate Risk and Resilience Assessment.


Panellist 1
Full Name: Jimena Eyzaguirre
Organisation: ESSA Technologies Ltd
Bio: Jimena Eyzaguirre is a Managing Partner and Practice Lead for Climate Change Adaptation at ESSA Technologies Ltd. She works with government, community, and non-profit clients in Canada and beyond to understand climate risk and adaptation options, strengthen systems-level capacity to manage climate risk and build resilience, and learn from investments in adaptation.

Presentation 1: Stuck in the middle: being the voice of the natural environment in climate and disaster risk planning centred on people and physical assets

Panellist 1 Contribution: 
British Columbia's Disaster and Climate Risk and Resilience Assessment (DCRRA) included the natural environment as a distinct domain, with a working group dedicated to identifying valued components, characterizing their vulnerability factors, developing risk statements through a multi-hazard lens, and offering recommendations on high-level resilience pathways. Following a common framework applied to all domains, assessment methods included literature reviews and elicitation of knowledge holders through virtual workshops. In guiding the working group, composed of diverse subject matter experts and environmental practitioners, and interacting with other DCRRA domains, four tensions were apparent: 1) a degree of discomfort exhibited by "experts" in defining the focus of the assessment, absent policy guidance; 2) an emerging recognition of the plurality of people's conceptualization of nature, expanding the boundaries of what to assess under "the natural environment"; 3) the need to understand the vital role disturbances play in maintaining ecosystem health by driving regeneration, promoting biodiversity, and reducing the odds of events like large-scale wildfires; and 4) the importance of Indigenous participants’ contribution to the DCRRA in elevating the standing of the natural environment domain within the overall assessment process and its outcomes. This contribution reflects on these four tensions and their influence on future practice.

Panellist 2
Full Name: Tribal Chief Tyrone McNeil 
Organisation: Stó:lō Nation and Seabird Island Band. 
Bio:
Tribal Chief Tyrone McNeil is a distinguished leader from the Stó:lō Nation and a member of the Seabird Island Band. He has extensive experience advancing First Nations languages and education, collaborating nationally, and forging government partnerships. As Chair of the Emergency Planning Secretariat, he leads disaster preparedness for Mainland Coast Salish First Nations. Additionally, he manages a First Nation construction company employing numerous Indigenous individuals.

Presentation 2
Upholding local and First Nations’ knowledges in our understanding of disaster and climate risk

Panellist 2 Contribution: 
Introduction
Understanding and embracing Indigenous Knowledge for living in harmony with nature is critical not only for the work needed to build the resilience of Indigenous communities but also for the shift that we need to protect all people and their prosperity for future generations. The governance structure and process of DCRRA included mechanisms to enable learning and sharing of best practices, upholding Indigenous Knowledge, and understanding of risks in Indigenous Communities and their strengths. 

Objectives
To share about the process that was used in DCRRA for collaboration with First Nations and the experience of using the DCRRA Framework to identify the climate and disaster risks that are threatening Indigenous people.  

Methodology
An extensive amount of inputs had been gathered from Frist Nations, including sharing of Indigenous Values which influenced the holistic design of the Framework. The governance structure of the project included First Nations Committee on Disaster and Climate Risk who provided guidance on upholding upholding First Nations’ values and knowledge by contributing to:
○ Understandings of specific disaster and climate risks and their risk drivers
○ The impacts of these risks on First Nations communities
○ Understandings of strengths related to specific disaster and climate risks
○ The resilience of First Nations communities in the face of those risks

Findings
The speaker will share the experience on the effectiveness of the process design and the Framework with a holistic approach that put human and nature at the center. 

Panellist 3
Full Name: Maya K. Gislason 
Organisation: Simon Fraser University 
Bio: Dr. Gislason is an Associate Professor in the Faculty of Health Sciences at Simon Fraser University in British Columbia Canada, Founder of The Research for Eco-Social and Equitable Transformation (RESET) Lab and the content expert lead of the Social, Cultural and Relationality Values Working Group.

Presentation 3

The Social, Cultural and Relational Dimensions of Climate Risk and Disaster Planning

Panellist 3 Contribution: 
Introduction
Since its inception, the Sendai Framework has considered social and cultural factors within its Disaster Risk Reduction strategy. Frameworks supporting climate action have been slower to integrate these dimensions. Social justice and decolonizing approaches enable the nuancing of research, policy and practice in these arenas while Indigenous leadership calls for the inclusion of concepts of relationality.

Objectives
To describe the development of social, cultural and relational frameworks and their value for strengthening climate risk and disaster planning.

Methodology
Based on systematic literature reviews of academic and grey literature, this presentation will summarize key theoretical findings and describe how they  were translated into risk statements and indicators. 

Findings
This research shows that a rigorous consideration of social, cultural and relational factors across scales of impact and response can significantly strengthen risk and disaster planning and build in protective factors which can reduce long term impacts created by disasters and exacerbated by climate change.

Panellist 4
Full Name: Kris Holm, M.Sc., P.Geo.

Organisation: BGC Engineering
Bio:
Mr. Holm is a Principal Geoscientist at BGC Engineering with 29 years of experience in hazard and risk management for communities, mining, energy, or transportation sectors in Canada and South America. Mr. Holm also advises decision makers incorporating risk-informed decision making into policy and regulation.
Presentation 4
Multi-hazard and asset exposure assessments in British Columbia: innovative approaches supporting climate change adaptation and disaster risk reduction across large regions.

Panellist 4 Contribution: 
At almost one million square kilometers, BC faces diverse natural hazards including flooding from mountain streams, tsunamis and shoreline erosion in coastal communities; earthquakes; landslides; debris flows; wildfires; drought; extreme heat and, increasingly, cascading hazards intensified by climate change.
To support a value-based framework for understanding disaster and climate risks, we analysed hazard exposure for populations and a wide range of natural and built environment assets across British Columbia. We identified spatial patterns of hazard exposure using workflows that processed large multi-hazard and asset datasets for delivery in a public data portal.
The result of the analysis was a spatial set of exposure metrics representing population, built and natural environments exposed within hazard extents.  By focusing on shared, foundational steps of risk assessment, the analysis catalyzed a deeper, broader and qualitative examination of disaster risk by the project team than could be assessed solely quantitatively.  It also yielded learnings on collaboration between experts oriented towards quantitative or qualitatively approaches and those with governance responsibilities when advancing disaster risk reduction goals across large and data scarce regions.

Panellist 5
Full Name: Breanne Aylward

Organisation: University of Calgary
Bio 
Breanne Aylward is a PhD candidate at the University of Alberta's School of Public Health. Her research focuses on the mental, emotional, and identity implications of climate change for young people in Canada. She has also investigated how media outlets write about the impact of climate change on mental health outcomes.

Presentation 5
Understanding disaster and climate risks to human health, health services, and infrastructure

Panellist 5 Contribution: 
As climate change intensifies, disasters pose increasing risks to human health, healthcare systems, and critical infrastructure. This session, based on the BC DCRRA, explores the challenges and opportunities that was faced by the health working groups using a framework that was designed to harmonized risk identification across different value adomeains for multi-hazard use.  





