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Land, biodiversity, and Sustainable Development: Maximizing the Synergetic Benefits of Adaptation to Climate Change


	
1. Session Overview
Globally, there is an increasing need for adaptation strategies and actions in response to the escalating effects of climate change. Although adaptation efforts present challenges, they also create synergies that enhance adaptation effectiveness and generate additional benefits across sectors as part of the Sustainable Development Goals (SDGs). As an example, adaptation in the land sector can unlock mitigation potential, increase water use efficiency, and contribute to achieving SDG 1 (no poverty) and SDG 2 (no poverty). An ecosystem-based adaptation approach can promote biodiversity conservation, improved livelihoods, and enhanced ecosystem services by leveraging the natural services and resilience provided by ecosystems.  In spite of their importance, quantitative analyses of synergetic effects remain very limited. Furthermore, systematic methodologies, quantitative models, and user-friendly tools are lacking for identifying the nexus and assessing its synergetic effects.

This session will provide new insights and solutions derived from rigorous quantitative research, innovative technologies, and sufficient evidence to examine the synergies and nexuses between adaptation and other critical aspects of sustainable development, including agriculture, water, biodiversity, etc. It will facilitate a more holistic, integrative and effective approach to building resilience and promoting transformations by exploring indigenous strategies, best practices, and case studies of maximizing multiple benefits associated with adaptation for the land sector, biodiversity protection, and sustainable development. The session will consist of 5-7 examples of how adaptation in one area can lead to positive spillover effects in another, resulting in broader environmental, social, and economic benefits. A panel discussion will be held to deepen understanding of synergies, and to examine multiple, diverse challenges regarding the integration of adaptation strategies, as well as to present actionable methods and solutions to maximize their impact. The tools, knowledge, and insights gained from the session could contribute to the achievement of the Sustainable Development Goals, the Convention on Biological Diversity, and the Global Goal on Adaptation.


2. Objectives of the Session
The objective of this session is to:

Develop innovative approaches, models, and approaches for identifying the nexus and assessing synergetic effects between adaptation and land, water, biodiversity, and sustainable development. Assess the knowledge gap regarding how to develop adaptation strategies that take advantage of synergies in order to produce more holistic, efficient, and sustainable resilience outcomes.

Assess the measurable synergies derived from rigorous research and sufficient evidence that adaptation efforts can create across sectors. Showcase how adaptation actions can generate multiple benefits for land, water, biodiversity, and sustainable development across sectors. 

Identify strategies, best practices, and solutions for enhancing the synergies and co-benefits of adaptation. Identify ways in which synergies can be incorporated into national and regional climate adaptation strategies in order to maximize co-benefits. Provide examples of how the methodologies and cases can contribute to the achievement of the Global Goal of Adaptation, the Convention on Biological Diversity, and the Sustainable Development Goals.

3. Key Topics to be Covered
The session will explore, but not limit to, the following key topics:
Land sector adaptation and mitigation synergies. As the land sector faces both immediate impacts of climate change and the long-term need to reduce greenhouse gas emissions, synergies between adaptation and mitigation are crucial. Furthermore, the intersection contributes significantly to enhancing food security and livelihoods. Among the topics discussed will be how and to what extent soil management, conservation tillage, biochar, and agroforestry can contribute to carbon sequestration and the reduction of non-CO2 emissions, in addition to generating resilience to climate impacts.

Ecosystem resilience and biodiversity protection. Maintaining a diverse and healthy ecosystem enhances the ability to adapt to the effects of climate change and underpins resilience to climate change. Biodiversity enhances the variety of ecological processes necessary for maintaining ecosystem resilience. In this session, we will discuss the synergies between ecological protection and adaptation at both the project and national levels. The case study will examine indigenous knowledge in depth via interviews with a variety of stakeholders.

The integration of adaptation with sustainable development. By reducing vulnerability, enhancing adaptive capacity, and avoiding climate-related losses of ecosystems and socio-economic systems, adaptation also contributes to sustainable development. Furthermore, it can facilitate the adaptation of societies, economies, and ecosystems to climate change in a way that preserves and enhances well-being, equity, and environmental health, thereby contributing to the achievement of most SDGs. The session will introduce innovative tools for integrating sustainable development and adaptation. It will also provide insights into better aligning adaptation and the SDGs across all levels and various sectors.

4. Format of the Session
The session will feature a mix of presentations, discussions, and interactive formats to facilitate knowledge exchange and collaboration:

Introduction. A brief presentation introducing all panelists and emphasizing the importance of synergies between adaptation strategies and their potential for generating multiple benefits.
Oral Presentations. A series of 5-7 short presentations will be delivered by experts and practitioners showing examples of adaptation efforts that have successfully generated co-benefits across sectors or how synergies can be evaluated and enhanced among adaptation, mitigation, water, and other SDGs.
 
Panel Discussion. In a moderated panel discussion (panelists from different fields (e.g., agriculture, biodiversity conservation, sustainable development) discuss how to harness synergies in adaptation and the challenges of integrating these approaches.

Questions and Answers Session. The open discussion will summarize major findings and welcome multiple perspectives from audiences both online and offline.

5. Expected Outcomes and Contributions
The session is expected to deliver several key outcomes:

A Better Understanding of Synergies. Participants will gain a deeper understanding of how adaptation efforts in one sector can generate benefits for other sectors, creating a more holistic resilience framework. The session will further enhance participants' understanding of how qualitative assessment methodologies and technological innovations can effectively identify priority areas for achieving synergistic outcomes.

Actionable Insights for Policymakers. This session will offer evidence-based policy recommendations for designing integrated climate adaptation strategies that optimize synergistic effects and maximize co-benefits across sectors.

Strengthened Collaboration. This session will facilitate innovative multi-stakeholder networks that bridge diverse sectors, organizational types, and institutional levels, enabling the co-development and implementation of integrated and cross-cutting adaptation solutions.

Models, Tools and Resources. Participants will gain practical, ready-to-implement models, analytical tools, proven case studies, and comprehensive resources to effectively enhance adaptation synergies in their respective professional contexts.


6. Target Audience
This session will be valuable to a broad audience, including:

Policymakers and Government Officials spanning local, national, and regional levels, who are responsible for developing and implementing strategies in climate adaptation, mitigation, and sustainable development planning. Key stakeholders in cross-sectoral policy integration and decision-making.

Researchers and Academics specializing in climate science, adaptation studies, and biodiversity conservation. Experts in integrated assessment modeling and mitigation strategies, and scholars focusing on indigenous knowledge systems and sustainable development planning.

Non-Governmental Organizations (NGOs) focused on climate resilience and sustainable development initiatives, and engaged in ecosystem preservation and sectoral adaptation efforts. Key players in community-based adaptation, ecosystem-based adaptation, and cross-sectoral collaboration.

Private Sector Representatives seeking to integrate adaptation synergies into operations. Representatives from high-impact sectors including agriculture, energy, infrastructure, and healthcare, and innovators in sustainable business models and climate-resilient investments

Local Communities and Practitioners engaged in implementing adaptation measures at the ground level, particularly those that can bring multiple benefits across sectors.


	INDIVIDUAL PANELLIST CONTRIBUTION

Moderator Details
Full Name: Minpeng Chen
Organisation: Professor and Co-chair, Renmin University of China and World Adaptation Science Programme (WASP) Policy and Finance Committee
Bio sketch:
Professor Minpeng Chen is a full professor at Renmin University of China and serves as the co-chair of the Policy and Finance Committee of the World Adaptation Science Programme (WASP). Her research focuses on the impacts of climate change on agriculture, adaptation strategies, global climate governance, and mitigation policies in the Agriculture, Forestry, and Other Land Use (AFOLU) sector. She has published over 70 peer-reviewed papers and works closely with key stakeholders in the field of climate change and agriculture, both globally and nationally.


Panellist 1
Full Name: Fei TENG
Organisation: Tsinghua University
Bio:
Teng Fei is a professor and Deputy Director at Tsinghua University’s Institute of Energy, Environment and Economy. He holds B.E., M.S., and PhD in Management Science and Engineering. His research focuses on integrated assessment modelling, energy systems, and climate policy. He was a lead author of the IPCC Reports.

Presentation 1
The Role of Biomass-Based Negative Emission Technologies in Climate Adaptation and Carbon Neutrality in China 

Panellist 1 Contribution: 
Introduction
Biomass feedstocks offer potential for both negative emissions and climate adaptation strategies by sequestering carbon in products like biochar or through carbon capture and storage (BECCS). While mitigation pathways predominantly focus on BECCS, biochar’s contribution is often overlooked. However, these technologies could play a crucial role in enhancing climate resilience by helping reduce atmospheric CO2 concentrations and providing sustainable land management solutions that support ecosystem adaptation.

Objectives
This study examines the economic implications and adaptive benefits of integrating BECCS and biochar in China’s carbon neutrality pathways, with a focus on their co-deployment to improve climate resilience.

Methodology
We use a computable general equilibrium model (C-GEM) to incorporate constraints in biomass and CCS supply for both technologies, investigating their dual role in adaptation and mitigation.

Findings
Results indicate that BECCS could overestimate its economic potential if biomass and CO2 transport limitations are not accounted for. In a carbon-neutral scenario, the biomass supply constraint limits BECCS’s negative emission potential to 0.68 to 1.36 billion tons of CO2 by 2060. Introducing biochar helps reduce economic costs and accelerates negative emissions by five years, with a co-deployment scenario providing up to 1.53 GtCO2 annually by 2060. Biochar alone contributes 0.49 GtCO2 annually. Furthermore, even in the absence of large-scale pipeline infrastructure, negative emissions could still reach 0.83 GtCO2 by 2060. These findings highlight how integrated bioenergy and carbon sequestration solutions can advance China’s adaptation and resilience goals alongside its carbon neutrality objectives.


Panellist 2
Full Name: Renqiang LI
Organisation: Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences
Bio:
Dr. Li Renqiang is an associate professor at the Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences. He has led over 40 major projects and published more than 50 papers. His research focuses on systematic biodiversity conservation and climate change adaptation strategies in China.

Presentation 2
Climate Change and Threatened Species Conservation in China: Impacts, and Adaptation Strategies

Panellist 2 Contribution: 
Introduction
Climate change-induced species range shifts pose challenges to biodiversity conservation, especially for protected species in China, including 980 wildlife and 455 plant species. However, the impact of climate change on their distribution remains poorly understood, hindering effective adaptation strategies.

Objectives
The study underscores the critical need for dynamic, long-term conservation and adaptation strategies to meet global biodiversity targets and achieve China’s 30x30 conservation goal. Its objectives are to assess the impacts of climate change, improve ecosystem connectivity, and propose adaptive conservation measures that support biodiversity preservation in China.

Methodology
This study combines species distribution models with gap analysis to examine the negative and positive impacts of climate change on 1,023 key protected species. We assessed species extinction risks, identified conservation gaps, evaluated changes in conservation effectiveness, and proposed adaptive strategies. We also propose methodologies for planning multi-species migration corridors to enhance adaptability.

Findings
Findings show that under climate scenarios (SSP1-2.6, SSP2-4.5, and SSP5-8.5), 601, 714, and 739 species face extinction risks by century’s end, with plants more vulnerable than animals. The study identifies habitat selection rate (HSR) hotspots, categorizing species by migration needs: those requiring migration, with minimal migration, or needing more migration. It proposes 19 sources with declining HSR, 13 with stable HSR, and 17 with increasing HSR, along with 108 migration corridors—49 targeting areas with declining HSR and 59 improving connectivity. Additionally, 978 ecological pinch points and 203 barriers are identified for future corridor development.


Panellist 3
Full Name: Mingyue ZHAO
Organisation: Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences (IEDA-CAAS)
Bio:
Dr. Zhao Mingyue is an associate Professor, focusing on climate change, agricultural ecosystem services, and sustainable development. With a Ph.D. from Peking University, she leads projects on biodiversity, ecosystem resilience, and climate adaptation. Her research integrates landscape ecology, ecosystem service modelling, and socio-ecological risk assessment, contributing to sustainable agricultural practices and policy development.

Presentation 3
Measuring the Effectiveness of Climate Change Adaptation in Ecosystem Projects in China: Exploring the Role of Indigenous Knowledge

Panellist 3 Contribution: 
Introduction
Global warming and extreme events are making the social-ecosystem and biodiversity protection in PA increasingly unstable. Ecological projects’ role in restoring ecosystem, mitigate the negative impacts on socio-economic systems, and protecting the biodiversity are unclear. Furthermore, very limited knowledge existed regarding the role of indigenous knowledge for enhancing adaptation effectiveness. 

Objectives
This study aims at measuring effects of ecological projects on improving ecosystem service, biodiversity protection and socio-economic development. It will also identify the role of indigenous knowledge for enhancing adaptation effectiveness


Methodology
We use Manne-Kendall test to detect ecosystem restoration effects, spatial analysis to reveal biodiversity change, and Structural Equation Modeling (SEM) to evaluate the role of China's ecological restoration projects in socio-economic development. 

Findings
This study firstly systematically archived the ecological projects in China and identified significant NPP increasing areas to map the hotspot areas of ecological restoration after ecological projects implementation, which are mainly located in the ecological fragile area. Secondly, analysis on the long-term BII shown a trend that biodiversity was obviously improved, and the importance of indigenous knowledge. Finally, the path analysis from SEM answered the role of ecological restoration in mitigating the impact of climate change on socio-economic systems. This study helps to improve the understanding of China's ecological projects in climate change adaptation. By enhancing the stability of the ecosystem and alleviating the negative effects of climate change, it provides strong support for the response to climate change.


Panellist 4
Full Name: Shaohua WANG
Organisation: Aerospace Information Research Institute, Chinese Academy of Sciences
Bio:
Wang Shaohua is a professor at CAS Innovation Institute for Aerospace Information and deputy director of the State Key Laboratory of Remote Sensing and Digital Earth. He specializes in intelligent remote sensing, spatiotemporal big data analysis, and geospatial computing, with postdoctoral work at UCSB, UIUC, and ASU.

Presentation 4
Big Data and Artificial Intelligence Empowering Climate Change Adaptation Decision-Making: Methodological Innovations for Maximizing the Cross-sectoral Benefits

Panellist 4 Contribution: 
Introduction
Amid the intensifying risks posed by climate change, achieving scientifically robust and precise adaptation decision-making has become imperative. This study focuses on the cutting-edge progress and practical applications of big data and artificial intelligence in climate change adaptation decision-making, exploring key technologies and methods for constructing cross-sectoral and multi-level decision-making systems. 

Objectives
The study aims to review the forefront applications and practices of big data and artificial intelligence in adaptation decision-making for climate change. It seeks to demonstrate how integrating multi-source data and intelligent algorithms can overcome the limitations of traditional methods.

Methodology
The study discussed recent advancements in big data technologies for climate data collection, integration, standardization, and risk assessment, while analyzing technical challenges in multi-source data fusion and data quality assurance. It then focuses on the innovative use of artificial intelligence—including machine learning, deep learning, and multi-objective optimization algorithms—in dynamic decision support and cross-sector collaboration, illustrating these approaches with cases from systems such as CLIMSAVE, AgriPoliS, and MPMAS. 

Findings
The findings indicate that the application of big data and intelligent algorithms effectively addresses the shortcomings of conventional adaptation decision-making methods, leading to a transformative shift in decision-making paradigms. Additionally, the study outlines the prospects and challenges of deeply integrating multi-sector collaboration and multi-level decision-making under emerging technologies such as edge computing, the Internet of Things, and large-scale parallel processing, and it provides recommendations for policy support and practical implementation.






