
	Knowledge Café
Adaptation pathways and scenarios for climate change research: insights from health, water, agriculture and the coast


	

It is increasingly urgent for human and natural systems to adapt to climate change. Yet, in global assessments of climate change impacts, there is limited understanding of the extent to which adaptation could take place and where, which actors need to adapt the most over what timeframe, and what are current and future limits and barriers to adaptation. These knowledge gaps affect the scope of modeling of climate change impacts and strategies to reduce them, as well as the policy-relevance of scientific model results. 

To address these important questions, a workshop titled “Adaptation pathways and scenarios for climate change research” was held in Leiden, the Netherlands, in February 2025. The workshop gathered interdisciplinary and diverse experts to collaboratively design tools to help close these knowledge gaps. The aim was to develop adaptation pathways and scenarios that are embedded in the Shared Socioeconomic Pathways (SSPs). The majority of the time during the workshop was spent working within thematic groups, namely health, water, agriculture and coasts, to develop adaptation pathways and scenarios useful for global climate change assessments. These pathways span a range of adaptation narratives to account for diversity in, for example, adaptive capacity, temporal and spatial scales and societal domains; the broad scope of these pathways are described in the SSPs. The workshop also identified organizing principles for adaptation. The workshop found that global adaptation pathways are not only valuable for use in global climate assessment models, but can also help guide local decision-making as well as highlight barriers and enablers to adaptation. 
Advancing the research on global adaptation pathways and scenarios can facilitate comparative (quantitative) adaptation research across different modeling groups and can facilitate the synthesis of information for the 7th assessment cycle of the Intergovernmental Panel on Climate Change (IPCC).
This session aims for an interactive and engaging format using a world-cafe style. Following a general introduction by Participant 1 that outlines the ideas and purpose of the work done during the workshop, participants are invited to join two thematic tables (health, water, coast, or agriculture), where panelists will provide a brief input on the work done concerning the respective theme and then facilitate a discussion with the participants addressing the following questions:
* Do you find the organizing principles introduced by Participant 1 valuable and relevant in distinguishing between different adaptation pathways and scenarios?
* What limitations or opportunities do you foresee in tailoring adaptation pathways to specific geographies in the world?
* How can the developed adaptation pathways inform either local decision-making or the adaptation modeling community?
Participants can join two different thematic tables before reconvening in a plenary session to share overarching reflections from the discussions at the various tables. The general introduction and final plenary session shall be streamed online. One discussion round table shall be hosted online cutting across themes that align with the expertise of the online attendees. 


	PARTICIPANTS

Participant 1: 
Full Name: Matthias Garschagen 
Organisation: LMU Munich
Bio: Prof. Matthias Garschagen holds the chair in Human Geography and Human Environment Relations at the Ludwig-Maximilians-University Munich (LMU). His research focuses on risk, vulnerability, adaptation and transformation in the context of environmental hazards and climate change, particularly in cities. He has been an author in several IPCC reports.

Participant 1 Contribution: 
The first presentation will introduce the objectives and approach of the workshop as well as main findings. In particular, it will introduce the conceptual framework and organizing principles developed to structure adaptation scenarios. While coherent frameworks have been developed and widely used to structure the challenges to adaptation (most notably the SSP framework), similar frameworks for structuring adaptation assumptions and scenarios themselves are so far lacking. Yet, each SSP does not have only one adaptation scenario. Rather, policy makers need to understand the implications of different adaptation options they have within the same set of preconditions (SSPs). A coherent and consistent logic for organizing adaptation scenarios, similar to the SSP logic and architecture, needs to be applicable across different scales and contexts to facilitate nested and downscaled scenario extensions. The framework also needs to relate to current conceptual debates in adaptation. Building on the existing adaptation literature and discussion during the workshop, the presentation introduces and discusses organizing principles that help to span an adaptation scenario architecture and structure the thinking around adaptation scenarios. These principles include, for example, the intensity of adaptation, the level of transformation, the flexibility of adaptation, the agility of actors or the orientation towards different risk drivers. The presentation will use examples to illustrate the different organizing principles and debate their applicability.


Participant 2:
Full Name: Julius Schlumberger
Organisation: Vrije Universiteit Amsterdam, Deltares
Bio: Julius Schlumberger is a PhD Candidate at the Vrije Universiteit Amsterdam and Deltares (Netherlands) who has been working on extending the DAPP methodology to be applicable in complex systems of multi-risk, where interactions between and across hazards and sectors raises the potential of synergies and trade-offs across pathways and objectives.

Participant 2 Contribution: 
Introduction
Following one of the global goals on adaptation, Participant 2 will host the discussion at one of the tables and outline the development of scenario-embedded generic adaptation pathways to address water scarcity. Following a systematic approach, we identified a large variety of possible adaptation measures that were then characterized along a set of organizing principles to distinguish between adaptation scenarios and along the dimensions of socioeconomic factors determining the feasibility and plausibility of certain measures to be implemented.

We identified pathways fitting different SSP-RCP scenarios following different adaptation narratives to investigate which set of organizing principles was most useful to distinguish different short- to long-term adaptation strategies. This work is still ongoing, looking for feedback from a wider audience regarding the set of adaptation pathways developed as well as with regards to the organizing principles used and the potential for interactions with other goals on adaptation.


Participant 3: 
Full Name: Kathryn Bowen
Organisation: University of Melbourne
Bio: Kathryn Bowen is Professor of Climate, Environment and Global Health and Deputy Director of Melbourne Climate Futures, University of Melbourne. She is a leading, internationally-recognized expert on the science and policy of sustainability (particularly climate change) and global health issues, with substantial experience in public health research and policy advice. 

Participant 3 Contribution: 
Participant 3 will host the discussion at one of the tables and will introduce archetypical adaptation pathways for the health sector under climate change. The framing was the World Health Organization Operational Framework to promote climate-resilient and environmentally sustainable health systems. This framework details the building blocks of health systems: leadership and governance; health workforce; health information systems; essential medical products and technologies; service delivery; and financing. Previous analyses described how each building block would evolve under the SSPs. Climate change is already affecting the health and well-being of vulnerable populations and communities, with projections indicating that without urgent, immediate, and substantial investments in adaptation and mitigation, each additional unit of warming will increase the global burden of climate-sensitive health outcomes. At the same time, there is a broad understanding of the range of health adaptation options that can increase resilience and reduce vulnerability. The SSP narratives and quantifications inform the evolution of health adaptation and ultimately the burden of climate-sensitive health outcomes over this century. Two examples were explored in the workshop: changes in the geographic range and seasonality of the mosquitoes that can carry dengue fever; and heat-related mortality. Each showed how the SSPs can facilitate or constrain health adaptation.

Participant 4: 
Full Name: Roberto Valdivia
Organisation: Oregon State University
Bio: Roberto O. Valdivia is an Associate Professor in Agriculture Economics at Oregon State University. He is co-leader of the regional economics team of the Agricultural Modeling Improvement and Intercomparison Project (AgMIP) and co-leader of the Tradeoff Analysis Project. His research focuses on analysis of agricultural production systems and Impact Assessments.


Participant 4 Contribution: 
Participant 4 will host the discussion at one of the tables and will introduce archetypical adaptation pathways for the agricultural sector under growing climate change impacts. We do so around one of the global goals on adaptation, and building on a broad range of available adaptation measures in the short-, medium- and long-term. The pathways are constructed around shared organizing principles, common for each of the themes presented in this session. We first present an overarching pathway map with multiple possible pathways, and then specify which pathways are plausible under different SPP scenarios for high- and low-income countries, or both. Different pathways alternatives represent different strategies for maintaining the agriculture-specific adaptation goal, ranging from high-tech approaches to nature-based ones. A short presentation will be followed by a moderated group discussion, where the audience will be asked to reflect on the results so far and provide feedback/insights. In particular, we are seeking feedback around the effectiveness of different measures under growing climate impacts and on whether we are missing key measures which are part of the solution space for agriculture. A short presentation will be followed by a moderated group discussion, where the audience will be asked to reflect on the results so far and provide feedback and insights. 


Participant 5: 
Full Name: Gundula Winter
Organisation: Deltares
Bio: Gundula Winter is a senior advisor and researcher for sea level rise impact assessments and coastal adaptation, and a key developer of end-user oriented tools for adaptation planning at Deltares. In her work, she is most excited about bridging the gap between quantitative adaptation assessments and long-term pathways thinking.

Participant 5 Contribution: 
Participant 5 will host the discussion at one of four tables and will introduce the adaptation scenarios for coasts that are useful for several reasons. First, they can provide guidance to decision makers to develop locally applicable pathways. Second, they help to identify how different RCP and SSP scenarios as well as institutional and governance settings can constrain possible adaptation pathways, which makes explicit barriers and enablers to coastal adaptation. Third, coastal adaptation pathways and scenarios can be used in global impact models to assess how effective adaptation is in reducing expected climate and sea level rise impacts on coasts. 

The IPCC AR6 report describes generic adaptation pathways for coasts and illustrates them for a selection of coastal archetypes (Figure CCP2.4 in Glavovic et al. 2022), which are characterized by their geographical setting, settlement density and financial resources. The coastal theme uses the organizing principles for adaptation introduced by Participant 1 to develop draft adaptation pathways for different coastal archetypes using the illustrative set presented in the IPCC report as a starting point. Guided by these generic adaptation pathways and the organizing principles, adaptation narratives are developed based on the constraints and conditions of the SSPs and RCPs. A short presentation will be followed by a moderated group discussion, where the audience will be asked to reflect on the results so far and provide feedback/insights. In particular, we are seeking feedback and experiences from local case studies on adaptation pathways and their compatibility with the generic coastal adaptation scenarios. 

Participant 6: 
Full Name: Valeria di Fant
Organisation: Utrecht University, Deltares
Bio: Valeria Di Fant is a PhD candidate at Deltares and Utrecht University in the Netherlands with an interdisciplinary background in Sustainability Science (BSc, Utrecht University) and in Climate Studies (MSc, Wageningen University & Research). Her research focuses on opportunities for climate adaptation and their leveraging through adaptive pathways including transformational adaptation.

Participant 6 Contribution: 
Participant 6 will host an online discussion cutting across different themes of adaptation such as water, agriculture, health, coasts and beyond, following the expertise of the online participants. The discussion will reflect on the usability of the organizing principles introduced by Participant 1 for the theme/sector and scale the online participants are working in. How could global adaptation pathways inform their work, either in policy advice, decision-making, or modelling?
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