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Introduction
Earth’s climate varies naturally, but the rapid warming observed since the nineteenth century is
principally caused by human greenhouse-gas emissions rather than by orbital cycles, volcanoes, or
solar change. Climate change is already altering heat extremes, rainfall patterns, drought risk,
oceans, ice, sea level, ecosystems, food systems, health, and economic activity. The World
Meteorological Organization’s State of the Global Climate 2025, published in March 2026, reports that
2015–2025 were the eleven hottest years in the observational record and that 2025 was the second
or third hottest year, about 1.43°C above the 1850–1900 average (WMO, 2026). A single year near or
above 1.5°C does not by itself mean the Paris Agreement’s long-term temperature goal has been
permanently crossed because that goal concerns sustained warming rather than one annual value.
Scientific accuracy also requires distinguishing climate-related hazards from unrelated disasters.
Tsunamis are usually generated by undersea earthquakes, landslides, or volcanic activity rather than
global warming, although higher sea level can influence coastal consequences. Effective climate
analysis therefore combines urgency with careful attention to mechanisms, attribution, exposure, and
vulnerability.

Human Drivers and a Climate System
Accumulating Heat
Carbon dioxide from fossil-fuel combustion, cement production, and land-use change is the largest
driver of long-term human-caused warming, while methane, nitrous oxide, and fluorinated gases add
further forcing. Water vapor mainly acts as a feedback: a warmer atmosphere holds more moisture,
which amplifies warming but does not explain the initial modern rise in temperature. The IPCC
concluded that human activities have unequivocally caused global warming and estimated average
warming in 2011–2020 at about 1.1°C above 1850–1900 (IPCC, 2023). Natural variability such as El
Niño, La Niña, volcanic eruptions, and solar fluctuations can make particular years or regions warmer
or cooler, yet they do not reproduce the sustained increase in atmospheric greenhouse gases, ocean
heat, sea level, and global surface temperature. WMO’s 2026 assessment reports that Earth’s energy
imbalance is the highest in a 65-year record and that the ocean has absorbed enormous amounts of
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excess heat over recent decades (WMO, 2026). These observations explain why climate change
persists beyond short-term weather variability and why some consequences will continue even after
emissions begin to decline.

Heat, Water, Weather Extremes, and Human
Health
Heat is among the clearest climate-related risks because rising average temperatures make many
heat extremes more frequent and intense. Health consequences include dehydration, heat
exhaustion, heat stroke, cardiovascular strain, kidney stress, pregnancy complications, and worsening
of existing disease, with greater risk for older adults, infants, outdoor workers, people with chronic
illness, and households lacking effective cooling. Water impacts are more complicated. A warmer
atmosphere can hold more moisture, contributing to heavier precipitation in many settings, while
higher evaporation can intensify agricultural or ecological drought where rainfall does not
compensate. Regions can experience severe drought and damaging floods at different times. Cape
Town’s 2015–2018 drought illustrates the interaction between climate and governance: the city
approached the widely discussed “Day Zero” threshold, but conservation, emergency management,
and later rainfall prevented a citywide shutoff. Human-caused warming increased drought risk, while
population, infrastructure, reservoir management, and demand affected vulnerability. Event
attribution therefore asks how climate change altered probability or intensity rather than assuming
every unusual storm, wildfire, or drought has one cause (IPCC, 2022).

Sea Level, Oceans, Ice, and Ecosystems
Rising seas result mainly from thermal expansion of warming seawater and melting land ice, while
local conditions also reflect subsidence, uplift, circulation, and regional gravitational effects. Higher
baseline sea level makes high tides and storm surges more damaging and increases erosion,
saltwater intrusion, and pressure on coastal infrastructure. Most excess heat in the climate system
enters the ocean, contributing to marine heat waves, coral bleaching, changing species distributions,
and deoxygenation. Ocean acidification occurs because seawater absorbs carbon dioxide, altering
carbonate chemistry and making shell or skeleton formation more difficult for some organisms.
Glaciers and ice sheets are losing mass, while Arctic sea ice has declined substantially. Melting land
ice raises sea level; melting floating sea ice has little direct effect on sea level but changes reflectivity
and ecosystems. Terrestrial species also respond to shifting temperature, rainfall, fire, and seasonal
timing, and habitat fragmentation can prevent migration. Protecting ecosystems improves resilience,
but conservation cannot fully compensate for warming that exceeds biological tolerance or changes
environmental conditions faster than species can adapt (WMO, 2026).
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Food, Economies, and Unequal Climate Risk
Agriculture and food security depend on temperature, water, soils, pests, technology, trade, and
social conditions. Some cooler regions may experience temporary benefits from longer growing
seasons, while heat stress, drought, flooding, shifting pests, and extreme events increasingly threaten
productivity elsewhere. Fisheries face changing ocean temperature, acidification, and species
movement. Climate impacts interact with poverty, conflict, storage, land rights, and market access,
making climate change a risk multiplier rather than the sole cause of hunger. Economic effects
similarly include damage to infrastructure, lower labor productivity during extreme heat, disrupted
supply chains, health costs, agricultural losses, and rising insurance exposure. Global income
estimates vary widely because they depend on modeling assumptions and should be presented as
scenarios rather than guaranteed outcomes. Climate justice examines distribution within these risks.
Communities with low historical emissions may face high exposure because of geography,
occupation, housing, weak infrastructure, or limited financial capacity. Indigenous communities can
experience losses to land and culture, while workers in high-emission industries can bear transition
costs if policy changes occur without support. Adaptation and mitigation therefore have distributional
consequences as well as aggregate economic effects.

Mitigation, Adaptation, and the Value of Accurate
Urgency
Mitigation reduces the cause of climate change through lower greenhouse-gas emissions or increased
removal from the atmosphere. Major approaches include replacing unabated fossil-fuel use with
lower-carbon energy, improving efficiency, electrifying suitable transport and heating, reducing
methane leakage, protecting forests, and changing industrial processes. Carbon removal may help
address residual emissions but cannot safely justify unlimited continued emissions. Adaptation
manages unavoidable consequences through heat-health plans, water systems, flood defenses,
resilient crops, building standards, early warnings, ecosystem restoration, and social protection.
These strategies are complementary because strong adaptation cannot prevent every impact at high
warming levels, while mitigation cannot remove risks already locked into the climate system. The
IPCC emphasizes that deep and sustained emissions reductions can slow the rate of warming and that
every additional increment of warming increases risk (IPCC, 2023). Communication is most useful
when it avoids both minimization and unsupported catastrophe. Exaggerated claims, such as treating
tsunamis as climate-generated disasters, weaken credibility. Accurate urgency recognizes serious
present harm and potential irreversible changes while also showing that policy, technology, planning,
and behavior can still alter future outcomes.
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Conclusion
Current climate change is predominantly human-caused and already affects physical, ecological,
health, and economic systems around the world. WMO’s latest assessment confirms that 2015–2025
were the eleven warmest years in the observational record and that the ocean and broader Earth
system continue to accumulate excess heat (WMO, 2026). The consequences are not identical
everywhere because risk emerges from the interaction of hazard, exposure, vulnerability,
infrastructure, and governance. Heat extremes, heavy rainfall, regional drought, sea-level rise, glacier
loss, marine heat waves, and ecosystem disruption have strong climate links, while geophysical
events such as tsunamis require a different causal explanation. The response therefore needs both
mitigation and adaptation: emissions reductions limit future warming, while resilient infrastructure,
health systems, ecosystems, water management, and social protection address impacts that cannot
be avoided. Climate justice further requires attention to who contributed to emissions, who faces the
greatest risks, and who has resources to adapt. Scientific precision is part of effective action because
credible decisions depend on distinguishing established mechanisms, uncertainties, and scenario-
dependent outcomes rather than using every disaster as interchangeable evidence.
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