Assessing and Managing the Risks of Climate Change
Observed Impacts, Vulnerability, and Adaptation in a Complex and Changing World
Observed Impacts, Vulnerability, and Exposure
In recent decades, changes in climate have caused impacts on natural and human systems on all continents and
across the oceans.
In many regions, changing precipitation or melting snow and ice are altering hydrological systems, affecting water
resources in terms of quantity and quality (medium confidence).
Many terrestrial, freshwater, and marine species have shifted their geographic ranges, seasonal activities, migration
patterns, abundances, and species interactions in response to ongoing climate change (high confidence).
Based on many studies covering a wide range of regions and crops, negative impacts of climate change on crop
yields have been more common than positive impacts (high confidence).
At present the worldwide burden of human ill-health from climate change is relatively small compared with effects
of other stressors and is not well quantified.
Differences in vulnerability and exposure arise from non-climatic factors and from multidimensional inequalities
often produced by uneven development processes (very high confidence). These differences shape differential
risks from climate change.
Impacts from recent climate-related extremes, such as heat waves, droughts, floods, cyclones, and wildfires,
reveal significant vulnerability and exposure of some ecosystems and many human systems to current climate
variability (very high confidence).
Climate-related hazards exacerbate other stressors, often with negative outcomes for livelihoods, especially for
people living in poverty (high confidence).
Violent conflict increases vulnerability to climate change (medium evidence, high agreement).
Adaptation Experience
Adaptation is becoming embedded in some planning processes, with more limited implementation of responses
(high confidence).
Adaptation experience is accumulating across regions in the public and private sector and within communities
(high confidence). Governments at various levels are starting to develop adaptation plans and policies and to
integrate climate-change considerations into broader development plans.
The Decision-making Context
Responding to climate-related risks involves decision making in a changing world, with continuing uncertainty
about the severity and timing of climate-change impacts and with limits to the effectiveness of adaptation (high
confidence).
Adaptation and mitigation choices in the near term will affect the risks of climate change throughout the 21st
century (high confidence).

Assessment of risks in the WGII AR5 relies on diverse forms of evidence. Expert judgment is used to integrate
evidence into evaluations of risks.
Uncertainties about future vulnerability, exposure, and responses of interlinked human and natural systems are
large (high confidence). This motivates exploration of a wide range of socioeconomic futures in assessments of
risks.
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Illustration of the core concepts of the WGII AR5. Risk of climate-related impacts results from the interaction of climaterelated hazards (including hazardous events and trends) with the vulnerability and exposure of human and natural systems.
Changes in both the climate system (left) and socioeconomic processes including adaptation and mitigation (right) are drivers
of hazards, exposure, and vulnerability.

Future Risks and Opportunities for Adaptation
Key Risks across Sectors and Regions
Increasing magnitudes of warming increase the likelihood of severe, pervasive, and irreversible impacts.
The overall risks of climate change impacts can be reduced by limiting the rate and magnitude of climate change.
Sectoral Risks and Potential for Adaptation
Freshwater-related risks of climate change increase significantly with increasing greenhouse gas concentrations
(robust evidence, high agreement).
Climate change over the 21st century is projected to reduce renewable surface water and groundwater resources
significantly in most dry subtropical regions (robust evidence, high agreement), intensifying competition for water
among sectors (limited evidence, medium agreement).
A large fraction of both terrestrial and freshwater species faces increased extinction risk under projected climate
change during and beyond the 21st century, especially as climate change interacts with other stressors, such as
habitat modification, over-exploitation, pollution, and invasive species (high confidence).
Within this century, magnitudes and rates of climate change associated with medium- to high-emission scenarios
(RCP4.5, 6.0, and 8.5) pose high risk of abrupt and irreversible regional-scale change in the composition, structure,
and function of terrestrial and freshwater ecosystems, including wetlands (medium confidence).
Due to sea level rise projected throughout the 21st century and beyond, coastal systems and low-lying areas will
increasingly experience adverse impacts such as submergence, coastal flooding, and coastal erosion (very high
confidence).
Due to projected climate change by the mid 21st century and beyond, global marine-species redistribution and
marine-biodiversity reduction in sensitive regions will challenge the sustained provision of fisheries productivity
and other ecosystem services (high confidence).

For medium- to high-emission scenarios (RCP4.5, 6.0, and 8.5), ocean acidification poses substantial risks to marine
ecosystems, especially polar ecosystems and coral reefs, associated with impacts on the physiology, behavior,
and population dynamics of individual species from phytoplankton to animals (medium to high confidence).
For the major crops (wheat, rice, and maize) in tropical and temperate regions, climate change without adaptation
is projected to negatively impact production for local temperature increases of 2°C or more above late-20thcentury levels, although individual locations may benefit (medium confidence).
All aspects of food security are potentially affected by climate change, including food access, utilization, and price
stability (high confidence).
Many global risks of climate change are concentrated in urban areas (medium confidence). Steps that build
resilience and enable sustainable development can accelerate successful climate-change adaptation globally.
Major future rural impacts are expected in the near term and beyond through impacts on water availability and
supply, food security, and agricultural incomes, including shifts in production areas of food and non-food crops
across the world (high confidence).
For most economic sectors, the impacts of drivers such as changes in population, age structure, income,
technology, relative prices, lifestyle, regulation, and governance are projected to be large relative to the impacts of
climate change (medium evidence, high agreement).
Global economic impacts from climate change are difficult to estimate.
Until mid-century, projected climate change will impact human health mainly by exacerbating health problems that
already exist (very high confidence). Throughout the 21st century, climate change is expected to lead to increases
in ill-health in many regions and especially in developing countries with low income, as compared to a baseline
without climate change (high confidence).
Climate change over the 21st century is projected to increase displacement of people (medium evidence, high
agreement).
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Climate change can indirectly increase risks of violent conflicts in the form of civil war and inter-group violence by
amplifying well-documented drivers of these conflicts such as poverty and economic shocks (medium confidence).
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A global perspective on climate-related risks. Risks associated with reasons for concern are shown at right for increasing
levels of climate change. The color shading indicates the additional risk due to climate change when a temperature level
is reached and then sustained or exceeded. Undetectable risk (white) indicates no associated impacts are detectable
and attributable to climate change. Moderate risk (yellow) indicates that associated impacts are both detectable and
attributable to climate change with at least medium confidence, also accounting for the other specific criteria for key
risks. High risk (red) indicates severe and widespread impacts, also accounting for the other specific criteria for key
risks. Purple, introduced in this assessment, shows that very high risk is indicated by all specific criteria for key risks. For
reference, past and projected global annual average surface temperature is shown at left.

The impacts of climate change on the critical infrastructure and territorial integrity of many states are expected to
influence national security policies (medium evidence, medium agreement).
Throughout the 21st century, climate-change impacts are projected to slow down economic growth, make poverty
reduction more difficult, further erode food security, and prolong existing and create new poverty traps, the latter
particularly in urban areas and emerging hotspots of hunger (medium confidence).

Managing Future Risks and Building Resilience
Principles for Effective Adaptation
Adaptation is place- and context-specific, with no single approach for reducing risks appropriate across all settings
(high confidence).
Adaptation planning and implementation can be enhanced through complementary actions across levels, from
individuals to governments (high confidence).
A first step towards adaptation to future climate change is reducing vulnerability and exposure to present climate
variability (high confidence). Strategies include actions with co-benefits for other objectives.
Adaptation planning and implementation at all levels of governance are contingent on societal values, objectives,
and risk perceptions (high confidence). Recognition of diverse interests, circumstances, social-cultural contexts,
and expectations can benefit decision-making processes.
Decision support is most effective when it is sensitive to context and the diversity of decision types, decision
processes, and constituencies (robust evidence, high agreement).
Existing and emerging economic instruments can foster adaptation by providing incentives for anticipating and
reducing impacts (medium confidence).
Constraints can interact to impede adaptation planning and implementation (high confidence).
Poor planning, overemphasizing short-term outcomes, or failing to sufficiently anticipate consequences can result
in maladaptation (medium evidence, high agreement).
Limited evidence indicates a gap between global adaptation needs and the funds available for adaptation (medium
confidence).
Significant co-benefits, synergies, and trade-offs exist between mitigation and adaptation and among different
adaptation responses; interactions occur both within and across regions (very high confidence).
Climate-resilient Pathways and Transformation
Prospects for climate-resilient pathways for sustainable development are related fundamentally to what the world
accomplishes with climate-change mitigation (high confidence).
Greater rates and magnitude of climate change increase the likelihood of exceeding adaptation limits (high
confidence).
Transformations in economic, social, technological, and political decisions and actions can enable climate-resilient
pathways (high confidence).

IPCC Working Group II
ipcc-wg2.gov/AR5

•

ipcc.ch

•

tsu@ipcc-wg2.gov

Opening photo: Planting of mangrove seedlings in Funafala, Funafuti Atoll, Tuvalu. © David J. Wilson
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