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Abstract 

Climate change is a major driver of biodiversity loss and a critical challenge to ecological resilience 
worldwide. Rising temperatures, altered precipitation patterns, ocean warming and acidification, and 
more frequent extreme events are shifting species distributions, degrading habitats, and increasing 
extinction risks—often acting together with land-use change, pollution, and invasive species. 
Maintaining and restoring ecological resilience requires rapid mitigation of greenhouse gas emissions, 
adaptive conservation strategies (including dynamic protected-area design, connectivity, and assisted 
migration), and integration of biodiversity objectives into climate policy. Equitable governance, 
Indigenous and local knowledge, and nature-based solutions that deliver co-benefits for people and 
ecosystems are essential to limit biodiversity loss and sustain ecosystem services. Immediate, 
coordinated action can reduce risks and preserve key functions, but delays will lock in losses that are 
increasingly difficult or impossible to reverse. IPCCIPBES FilesIUCN 

 

Introduction 

Climate change interacts with other anthropogenic pressures to reshape Earth’s biological 
communities and the services they provide. The IPCC’s Sixth Assessment synthesizes evidence that 
every increment of warming intensifies multiple and concurrent hazards for ecosystems and 
biodiversity, and that timely mitigation and adaptation reduce projected losses. IPCC 
The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) has 
documented large-scale declines in species and ecosystems, noting climate change as an 
increasingly important extinction driver alongside land-use change, overexploitation, pollution, and 
invasive species. IPBES Files 
Conservation practice and policy must therefore confront a moving, uncertain baseline: habitats shift, 
phenologies change, and formerly protected areas may no longer shelter the species for which they 
were designated. This paper outlines the mechanisms by which climate change affects biodiversity 
and resilience, examines conservation responses and their limits, and highlights governance, equity, 
and research priorities needed to sustain ecosystems under rapid environmental change. Key claims 
below draw on major assessments and recent ecosystem-resilience research. IUCNPMC 

 

1. How Climate Change Drives Biodiversity Loss 

Climate change affects organisms and ecosystems through multiple, often interacting pathways: 

 Range shifts and habitat tracking: As temperature and moisture regimes change, many 
species shift poleward or upslope seeking suitable climates. Species with limited dispersal 
capacity, habitat specialists, or those confined to mountaintops and islands face high 
extinction risk. IPCCIPBES Files 

 Phenological mismatches: Altered timing of life-history events (e.g., flowering, insect 
emergence, migration) breaks trophic synchrony, reducing reproductive success and food 
availability. IPCC 

 Novel disturbance regimes: Increased frequency and intensity of fires, storms, droughts, 
and floods can convert ecosystems, reduce structural complexity, and create invasive-friendly 
niches. IPCC 
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 Ocean impacts: Warming, deoxygenation, and acidification threaten marine biodiversity—
coral bleaching, range shifts of fish stocks, and altered food webs degrade marine resilience. 
IPCC 

These processes seldom act alone: climate change amplifies the harms of habitat loss, pollution, and 
overexploitation, accelerating the trajectory toward local and global extinctions. IPBES Files 

 

2. Implications for Ecological Resilience and Ecosystem Services 

Ecological resilience—the capacity of ecosystems to absorb disturbance and reorganize while 
retaining function—declines as species loss and functional simplification increase. Reduced 
redundancy in functional groups (pollinators, seed dispersers, soil engineers) lowers the system’s 
ability to maintain services like pollination, water regulation, and carbon sequestration under stress. 
Monitoring and early-warning systems (including earth-observation indicators) are critical to detect 
loss of resilience and anticipate regime shifts. PMC 

Climate-driven loss of keystone or foundation species can trigger cascading effects, altering nutrient 
cycles and habitat structure in ways that are hard to reverse. For human societies, this translates into 
increased vulnerability of food systems, freshwater supplies, coastal protection, and livelihoods—
making biodiversity conservation central to climate adaptation. IPCC 

 

3. Conservation Responses: Mitigation, Adaptation, and Nature-based Solutions 

Effective response requires simultaneous mitigation (to limit warming) and adaptation (to cope with 
change): 

 Mitigation co-benefits: Rapid reductions in greenhouse gas emissions reduce the scale and 
speed of climatic changes that drive biodiversity loss; protecting and restoring ecosystems 
(forests, peatlands, mangroves) also sequester carbon—generating mitigation and 
biodiversity co-benefits. IPCCIUCN Portals 

 Adaptive protected-area strategies: Static reserves may fail as species move; conservation 
planning must incorporate climate corridors, dynamic protection, and connectivity to facilitate 
dispersal. Prioritizing climate refugia—areas relatively buffered from change—can preserve 
biodiversity hotspots. IUCN 

 Restoration and assisted colonization: Ecological restoration enhances resilience, but 
where natural dispersal is insufficient, assisted migration may be considered—balanced 
against risks of maladaptation and invasiveness. Risk-based frameworks and experimental 
trials are needed. PMC 

 Nature-based solutions (NbS): Implemented equitably, NbS (e.g., reforestation, wetland 
restoration, agroecology) deliver climate mitigation, biodiversity recovery, and social benefits; 
safeguards are essential to avoid negative social or ecological trade-offs. IUCN Portals 

 

4. Governance, Equity, and the Role of Indigenous and Local Knowledge 

Conservation under climate change is not only ecological but deeply social. Indigenous peoples and 
local communities steward large shares of the planet’s biodiversity; their knowledge of landscape 
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dynamics, seasonal cues, and management practices is invaluable for adaptive strategies. 
Governance must therefore center rights, participation, and benefit-sharing—recognizing that top-
down approaches risk exacerbating inequities and undermining long-term stewardship. Multilevel 
governance that aligns climate, biodiversity, land-use, and development goals is critical for coherent 
action. IUCNiucnus.org 

 

5. Research, Monitoring, and Policy Priorities 

To close gaps between knowledge and action, priority areas include: 

 Improved monitoring: Expand integrated biodiversity and ecosystem-resilience monitoring 
(in situ + remote sensing) to detect early warning signals and guide rapid responses. PMC 

 Scenario planning and dynamic conservation tools: Use climate-biodiversity scenarios, 
species distribution models, and decision-support tools to evaluate trade-offs and prioritize 
interventions under uncertainty. IPCC 

 Cross-sectoral policy integration: Embed biodiversity targets in national climate 
commitments (NDCs), finance frameworks, and land-use planning to align incentives for 
nature-positive outcomes. IUCN Portals 

 Equity and capacity building: Invest in community-led monitoring, support Indigenous 
governance, and build capacity in low- and middle-income countries to implement adaptive 
conservation. IUCN 

 

Conclusion 

Climate change is reshaping biodiversity and undermining ecological resilience at scales that demand 
urgent, coordinated responses. Scientific assessments make clear that mitigation—implemented now 
and deeply—is the single most important lever to reduce long-term biodiversity loss, while adaptive 
conservation (connectivity, dynamic reserves, restoration), nature-based solutions, and inclusive 
governance are essential to preserve ecosystem functions and the services people rely on. 
Integrating Indigenous and local knowledge, strengthening monitoring, and aligning climate and 
biodiversity policies will improve prospects for resilient ecosystems and societies. Delays in action will 
lock in losses that are progressively harder to reverse; conversely, rapid, equitable interventions can 
retain options for nature and people in an uncertain climate future. IPCCIPBES FilesIUCN 
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