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Postgraduate Certificate in Climate Risk Analysis

Climate Change Impacts

Adaptation – Related terms: resilience, mitigation, vulnerability assessment.
Adaptation refers to the process of adjusting natural or human systems in response to actual or expected
climate impacts. It aims to reduce susceptibility to adverse effects, exploit beneficial opportunities, or
manage inevitable changes. Practical applications include elevating flood‑prone infrastructure, shifting
agricultural calendars, and developing drought‑tolerant crop varieties. Challenges involve limited financial
resources, uncertainties in climate projections, and potential trade‑offs with other development goals. For
example, a coastal city may construct seawalls (hard adaptation) while also restoring mangroves
(nature‑based adaptation) to buffer storm surges.

Albedo – Related terms: reflectivity, surface energy balance, snow‑ice feedback.
Albedo is the fraction of incoming solar radiation reflected by a surface. Light‑colored surfaces such as ice,
snow, or desert sand have high albedo, whereas dark oceans or forests have low albedo. Climate change
reduces high‑albedo surfaces through glacier melt and snow loss, leading to increased absorption of heat—
a positive feedback that accelerates warming. Engineers may increase urban albedo by using reflective
roofing materials, yet the effectiveness can be limited by local climate conditions and maintenance
requirements.

Atmospheric River – Related terms: moisture transport, plume, extreme precipitation.
An atmospheric river is a narrow corridor of concentrated water vapor in the lower troposphere that
transports moisture from tropical regions toward higher latitudes. When these plumes make landfall, they
can produce intense rainfall and flooding, as seen in the 2022 California storms. Climate models project an
increase in frequency and intensity of atmospheric rivers under warming scenarios, raising concerns for
water‑resource management and flood risk planning. Challenges include accurate detection, forecasting,
and integrating river‑scale hydrological models with larger‑scale climate projections.

Black Carbon – Related terms: aerosol, short‑lived climate pollutant, radiative forcing.
Black carbon (BC) is a component of fine particulate matter produced by incomplete combustion of fossil
fuels, biomass, and biofuels. It strongly absorbs solar radiation, contributing to atmospheric warming and
accelerating snow and ice melt when deposited on icy surfaces. Mitigation strategies involve improving
combustion efficiency, transitioning to cleaner fuels, and implementing particulate filters. However, policy
implementation faces socioeconomic barriers, especially in low‑income regions where traditional cooking
practices dominate.

Carbon Budget – Related terms: cumulative emissions, net-zero, climate target.
A carbon budget quantifies the total amount of CO₂ that can be emitted while keeping global temperature

Read online: https://certificates.lspm.org.uk/glossaries/6305169/
climate-change-impacts

London School of Planning and Management · 26 Jul 2026



G LO S S A RY

rise below a specified threshold (e.g., 1.5 °C). The Intergovernmental Panel on Climate Change (IPCC)
provides probabilistic budgets based on climate sensitivity and socioeconomic pathways. Nations use the
budget to set emission reduction targets and develop Nationally Determined Contributions (NDCs). The
main challenge lies in allocating the limited remaining budget equitably among countries with divergent
development needs and historical responsibilities.

Climate Feedback – Related terms: positive feedback, negative feedback, Earth system.
Climate feedbacks are processes that either amplify (positive) or dampen (negative) the response of the
climate system to an initial forcing. Examples include water‑vapour feedback (positive), cloud feedback
(both), and the carbon‑cycle feedback from permafrost thaw (positive). Understanding feedbacks is critical
for refining climate sensitivity estimates. Uncertainties arise from complex interactions among atmospheric,
oceanic, and terrestrial components, making it difficult to predict the net effect on future warming.

Climate Model – Related terms: General Circulation Model (GCM), Earth System Model (ESM), downscaling.
Climate models are mathematical representations of the Earth’s climate system that simulate physical
processes such as radiation, convection, and ocean circulation. GCMs operate at coarse spatial resolutions,
while ESMs incorporate biogeochemical cycles. For risk analysis, model outputs are often downscaled to
regional scales using statistical or dynamical techniques. Limitations include computational cost, parameter
uncertainty, and difficulty representing extreme events accurately.

Climate Sensitivity – Related terms: equilibrium climate sensitivity (ECS), transient climate response (TCR),
forcing.
Climate sensitivity measures the global mean temperature change associated with a sustained doubling of
atmospheric CO₂ concentrations. ECS refers to the equilibrium response after the system stabilizes, whereas
TCR captures the temperature rise at the time of CO₂ doubling under a 1 % per year increase. Estimates
range from 1.5 °C to 4.5 °C, reflecting uncertainties in cloud feedbacks and aerosol effects. Accurate
sensitivity values are essential for setting mitigation pathways and assessing long‑term risk.

Coastal Erosion – Related terms: shoreline retreat, sediment budget, storm surge.
Coastal erosion is the loss of land along the shoreline due to wave action, sea‑level rise, and human
interventions such as damming that reduce sediment supply. Accelerated erosion threatens infrastructure,
habitats, and tourism economies. Mitigation options include beach nourishment, managed retreat, and
constructing living shorelines with vegetation. Decision‑makers must weigh ecological benefits against costs
and the potential for “hard” structures to exacerbate erosion downstream.

Drought Index – Related terms: Standardized Precipitation Index (SPI), Palmer Drought Severity Index (PDSI),
water scarcity.
A drought index quantifies the severity and duration of hydrological deficits. SPI uses precipitation
anomalies over various timescales, while PDSI incorporates temperature, evapotranspiration, and soil
moisture. These indices guide agricultural planning, water‑resource allocation, and early‑warning systems.
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Challenges include sparse observational networks in arid regions and the need to integrate climate model
projections for future drought risk assessments.

Extreme Weather Event – Related terms: heatwave, cyclone, flood, risk multiplier.
Extreme weather events are occurrences that lie at the tails of climate probability distributions, such as
unprecedented rainfall, high‑intensity storms, or prolonged heat. Climate change is expected to shift these
distributions, increasing frequency and intensity. Risk analysts use event attribution studies to quantify the
fraction of risk attributable to anthropogenic warming. However, attributing single events remains
statistically challenging due to limited historical records and model biases.

Flood Risk – Related terms: inundation mapping, return period, hydraulic modeling.
Flood risk combines the probability of flooding with the potential consequences to people, property, and
ecosystems. It is evaluated using hydrological models, digital elevation data, and exposure inventories.
Climate change influences flood risk through altered precipitation patterns, snowmelt timing, and sea‑level
rise. Adaptive measures include floodplain zoning, levee upgrades, and nature‑based solutions such as
wetlands restoration. Financial constraints and competing land‑use priorities often hinder comprehensive
risk reduction.

Glacier Retreat – Related terms: mass balance, terminus recession, meltwater contribution.
Glacier retreat describes the net loss of ice mass leading to a landward shift of the glacier front. Observed
worldwide, it contributes to sea‑level rise and alters downstream water availability, especially in regions
dependent on meltwater for irrigation. Monitoring techniques involve satellite altimetry, aerial
photogrammetry, and in‑situ stake measurements. Challenges include limited data in remote high‑altitude
areas and the nonlinear response of glaciers to temperature thresholds.

Heatwave – Related terms: temperature anomaly, duration, health impact.
A heatwave is a prolonged period of excessively high temperatures relative to the climatological baseline,
often accompanied by high humidity. Heatwaves increase mortality, strain energy systems, and exacerbate
wildfire risk. Early‑warning systems rely on temperature thresholds and forecast ensembles. Effective
adaptation includes establishing cooling centers, enhancing building insulation, and updating occupational
health guidelines. Socio‑economic disparities amplify vulnerability, making equitable response planning
essential.

Ice Melt – Related terms: cryosphere, albedo feedback, freshwater influx.
Ice melt encompasses the seasonal and long‑term loss of sea ice, lake ice, and permafrost ice. Declining
sea‑ice extent reduces planetary albedo, creating a positive feedback loop that accelerates warming.
Meltwater influences ocean stratification, potentially altering thermohaline circulation. Monitoring employs
satellite microwave sensors and autonomous buoys. Predicting future melt rates is complicated by
feedbacks, cloud cover, and regional wind patterns.

Ocean Acidification – Related terms: carbonate chemistry, pH decline, calcifying organisms.
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Ocean acidification occurs when the ocean absorbs excess atmospheric CO₂, forming carbonic acid and
lowering seawater pH. This process reduces carbonate ion availability, impairing the ability of corals,
shellfish, and some plankton to build calcium carbonate structures. Economic impacts include reduced
fisheries yields and tourism revenue from coral reefs. Mitigation focuses on CO₂ emission reductions, while
localized adaptation may involve selective breeding of resilient aquaculture species. Measuring long‑term
ecosystem responses remains a research priority.

Permafrost Thaw – Related terms: active layer, methane release, carbon feedback.
Permafrost thaw refers to the warming and decomposition of permanently frozen ground, releasing stored
carbon as CO₂ and CH₄. This creates a potent positive feedback that can accelerate global warming. Thaw
also destabilizes infrastructure, leading to building settlement and road damage in Arctic communities.
Engineering solutions include thermosyphons and insulated foundations, yet their long‑term effectiveness
under continued warming is uncertain. Accurate quantification of carbon release requires integrated field
observations and high‑resolution models.

Sea Level Rise – Related terms: thermal expansion, ice‑sheet contribution, coastal inundation.
Sea level rise (SLR) aggregates contributions from ocean thermal expansion, melting glaciers, and ice‑sheet
dynamics. Projections for 2100 range from 0.3 m to over 1 m depending on emission pathways. SLR
threatens low‑lying islands, coastal cities, and estuarine ecosystems through chronic inundation, saltwater
intrusion, and increased storm surge heights. Adaptation strategies include managed retreat, elevation of
critical assets, and construction of flexible flood barriers. Policy challenges involve reconciling short‑term
costs with long‑term risk and addressing climate‑induced migration.

Supply Chain Vulnerability – Related terms: resilience, disruption risk, climate‑exposed assets.
Supply chain vulnerability assesses the susceptibility of production and distribution networks to
climate‑related disruptions such as extreme weather, water scarcity, or sea‑level rise. Mapping
climate‑exposed assets (e.g., ports, warehouses) enables firms to develop contingency plans, diversify
sourcing, and invest in climate‑resilient infrastructure. However, data gaps, proprietary information, and the
complexity of global networks hinder comprehensive risk quantification. Scenario analysis using climate
projections helps identify critical chokepoints and prioritize investments.

Weathering – Related terms: chemical weathering, silicate cycle, CO₂ drawdown.
Weathering is the breakdown of rocks and minerals through physical and chemical processes. Chemical
weathering of silicate rocks consumes atmospheric CO₂, forming bicarbonate ions that eventually
precipitate as carbonate minerals in the ocean—a natural long‑term carbon sink. Climate warming can
accelerate weathering rates by increasing temperature and precipitation, potentially providing a negative
feedback. Quantifying this effect requires interdisciplinary studies linking geology, hydrology, and climate
modeling.

Wildfire Regime – Related terms: fire frequency, intensity, fuel load, fire‑adapted ecosystems.
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A wildfire regime describes the typical pattern of fire occurrence, size, and severity in a region. Climate
change influences regimes by extending fire seasons, increasing lightning strikes, and drying fuels.
Management approaches include prescribed burns, fuel reduction, and community fire‑wise building codes.
Balancing ecological benefits of fire with protection of life and property poses a major challenge, especially
as urban development encroaches on fire‑prone landscapes.

Carbon Sequestration – Related terms: biological sequestration, geological storage, negative emissions.
Carbon sequestration involves capturing and storing CO₂ from the atmosphere in natural reservoirs (forests,
soils, oceans) or engineered systems (geological storage). Afforestation, biochar application, and direct air
capture are examples of negative‑emission technologies. While sequestration can offset residual emissions,
permanence, verification, and potential trade‑offs (e.g., land‑use competition) remain contentious.
Integration into climate‑risk assessments requires life‑cycle analysis and consideration of leakage risks.

Risk Multiplier – Related terms: exposure, sensitivity, adaptive capacity.
A risk multiplier quantifies how climate change amplifies existing hazards, turning a moderate event into a
severe one. For instance, a 10 % increase in precipitation intensity may double the probability of flash
flooding in a basin with poor drainage. Identifying multipliers helps prioritize adaptation investments.
However, uncertainties in climate projections and limited historical analogues can complicate multiplier
estimation.

Vulnerability Assessment – Related terms: exposure analysis, capacity appraisal, adaptive gap.
Vulnerability assessment systematically evaluates the susceptibility of a system to climate impacts,
considering exposure, sensitivity, and adaptive capacity. Methods range from qualitative stakeholder
workshops to quantitative GIS‑based modeling. Outputs guide resource allocation, policy formulation, and
monitoring. Key challenges include data scarcity, dynamic socio‑economic conditions, and the need for
iterative updates as climate information evolves.

Resilience – Related terms: bounce‑back, robustness, transformative adaptation.
Resilience is the ability of a system to absorb disturbances, recover functionality, and, where possible,
improve. In climate risk analysis, resilience metrics may encompass infrastructure redundancy, ecosystem
health, and social cohesion. Building resilience often requires cross‑sector collaboration, long‑term
planning, and investment in flexible solutions. Measuring resilience is complex because it involves both
physical and intangible components, and trade‑offs may arise between short‑term efficiency and long‑term
robustness.

Mitigation – Related terms: emission reduction, carbon pricing, low‑carbon pathways.
Mitigation comprises actions that limit the magnitude or rate of climate change, primarily by reducing
greenhouse‑gas emissions or enhancing sinks. Strategies include transitioning to renewable energy,
improving energy efficiency, and implementing carbon capture and storage. While mitigation reduces
future risk, it does not eliminate the need for adaptation because some degree of change is already locked
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in. Policy design must address equity, technology diffusion, and potential co‑benefits such as air‑quality
improvements.

Attribution Science – Related terms: detection and attribution, fractional attributable risk (FAR),
counterfactual.
Attribution science distinguishes the influence of human‑induced climate change on specific weather events
from natural variability. Techniques involve statistical analysis of observational data and model ensembles to
estimate the probability of an event occurring in a world without anthropogenic forcing. Results inform
legal liability, insurance pricing, and public communication. Limitations stem from model resolution, internal
variability, and the need for rapid turnaround in policy‑relevant contexts.

Scenario Planning – Related terms: Representative Concentration Pathways (RCPs), Shared Socioeconomic
Pathways (SSPs), stress testing.
Scenario planning explores a range of plausible future climates and socio‑economic conditions to assess
potential impacts and inform strategic decisions. RCPs describe greenhouse‑gas concentration trajectories,
while SSPs outline demographic, economic, and technological developments. Combining these pathways
enables the creation of “what‑if” narratives for infrastructure design, investment strategies, and policy
formulation. The primary challenge is communicating uncertainty without paralysis, ensuring stakeholders
understand the spectrum of possible outcomes.

Dynamic Adaptive Policy Pathways (DAPP) – Related terms: trigger events, pathway planning, flexibility.
DAPP is a decision‑making framework that incorporates multiple potential future states, predefined trigger
points, and adaptive actions to manage deep uncertainty. It enables policymakers to set up flexible
pathways that can be adjusted as new information emerges, reducing the risk of lock‑in to suboptimal
solutions. Implementing DAPP requires robust governance structures, transparent monitoring, and
stakeholder engagement. The complexity of coordinating multiple pathways across sectors can be a barrier
to adoption.
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