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Introduction

Earth’s climate has changed naturally throughout geological history, but the rapid warming observed
since the nineteenth century is principally caused by human greenhouse-gas emissions. Changes in
Earth’s orbit operate over very long timescales and cannot explain the recent warming pattern. The
original essay correctly identifies climate change as urgent and human-driven, but it links climate
change directly to tsunamis, treats a temporary water crisis in Cape Town as if the city inevitably ran
out of water, and presents isolated events without distinguishing hazard, exposure, vulnerability, and
attribution. Tsunamis are usually generated by undersea earthquakes, landslides, or volcanic activity
rather than climate change. Human-caused warming does increase the frequency or intensity of many
heat extremes, heavy-rainfall events, drought conditions in some regions, wildfire weather, coastal
flooding, and other risks. Current evidence from the Intergovernmental Panel on Climate Change and
the World Meteorological Organization shows a planet already experiencing widespread impacts, with
every additional increment of warming increasing danger. Effective action requires both rapid
emissions reduction and adaptation to changes that can no longer be avoided (“Climate Change
2023: Synthesis Report,” 2023; “Climate Change 2022: Impacts, Adaptation and,” 2022).

What Is Changing and Why

Greenhouse gases absorb and re-emit infrared radiation, slowing the loss of heat from Earth to space.
Carbon dioxide from fossil-fuel combustion, cement production, and land-use change is the largest
driver of long-term human-caused warming. Methane, nitrous oxide, and fluorinated gases also
contribute. Water vapor amplifies warming as a feedback but is not the primary external cause of
current climate change.

The IPCC concluded that human activities unequivocally caused global warming, with average surface
temperature in 2011-2020 about 1.1°C above the 1850-1900 level. The WMQ's State of the Global
Climate 2025, released in March 2026, reported that 2015-2025 were the eleven hottest years in the
observational record and that 2025 was approximately 1.43°C above the preindustrial average. A
single year above or near 1.5°C does not mean the Paris Agreement’s long-term temperature
threshold has been permanently crossed, because the agreement refers to sustained warming over a
longer period. It does show how close the world is to levels associated with greater risk (World
Meteorological Organization, 2026; United Nations Framework Convention on Climate Change, 2015).
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Natural Variability and Human Influence

Climate varies because of volcanic eruptions, solar fluctuations, ocean-atmosphere patterns such as
El Niflo and La Nifa, and other processes. These influences can make an individual year warmer or
cooler than the underlying trend. They do not account for the sustained rise in global temperature,
ocean heat, sea level, and atmospheric greenhouse-gas concentrations. Climate models reproduce
the observed long-term warming only when human influences are included.

Natural variability remains important for regional planning. An El Nifio event can alter rainfall and heat
patterns, while a volcanic eruption can temporarily cool global temperature. Adaptation decisions
should account for both the human-driven trend and year-to-year variability rather than treating
every unusual day as proof or disproof of climate change.

Heat Extremes and Human Health

Heat is one of the clearest climate-related health risks. Rising average temperatures make extreme
heat more frequent and intense in many regions. Heat can cause dehydration, heat exhaustion, heat
stroke, kidney stress, cardiovascular strain, pregnancy complications, and worsening of existing
illness. Older adults, infants, outdoor workers, people with chronic disease, low-income households,
and residents of poorly ventilated urban areas face higher risk.

The 2003 European heat wave caused tens of thousands of excess deaths, but mortality estimates
vary by method and country. Pakistan, India, and other South Asian countries have also experienced
deadly heat. Attribution science can estimate how human-caused warming changed the likelihood or
intensity of an event, but not every death can be assigned to climate change in isolation. Public-
health action includes heat alerts, cooling centers, shade, labor protections, urban trees, reflective
surfaces, reliable electricity, and healthcare preparedness.

Water, Drought, and Heavy Rainfall

A warmer atmosphere can hold more moisture, contributing to heavier rainfall in many regions. At the
same time, higher temperatures increase evaporation and can intensify agricultural and ecological
drought where precipitation does not compensate. Climate change therefore does not produce one
uniform water outcome. Some places face more intense rain and flooding, others longer dry periods,
and many experience both at different times.

Cape Town’s 2015-2018 drought brought the city close to a severe municipal supply crisis commonly
described through the anticipated “Day Zero.” Water restrictions, demand reduction, emergency
planning, and subsequent rainfall prevented the taps from being shut off citywide. Climate change
increased the likelihood of drought conditions, but population growth, reservoir management,
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infrastructure, and consumption also shaped the crisis. The lesson is not that the city “ran out” of
water; it is that climate hazards interact with governance and demand.

Sea-Level Rise and Coastal Risk

Global mean sea level rises because seawater expands as it warms and land ice melts. Local sea level
also depends on land subsidence or uplift, ocean circulation, and regional gravitational effects. Rising
seas increase the baseline from which storm surges and high tides operate, making coastal flooding
more frequent. They also contribute to erosion, saltwater intrusion, and damage to infrastructure and
ecosystems.

Coastal risk is not identical everywhere. A wealthy city may build barriers or redesign infrastructure,
while a small island or low-income delta community may have fewer resources. Adaptation can
include wetlands restoration, elevated buildings, drainage improvements, land-use planning,
protective structures, and in some cases managed retreat. Decisions involve culture, property, justice,
and long-term uncertainty.

Oceans, Ice, and the Earth’s Energy Imbalance

Most of the excess heat trapped by greenhouse gases enters the ocean. Ocean warming contributes
to sea-level rise, marine heat waves, coral bleaching, deoxygenation, and changes in ecosystems. The
WMO reported in 2026 that Earth’s energy imbalance was at the highest level in a 65-year record and
that the ocean had absorbed an amount of heat equivalent to many times annual human energy use
over recent decades. Ocean acidification occurs as seawater absorbs carbon dioxide, changing
chemistry and creating difficulties for some organisms that build shells or skeletons.

Glaciers and ice sheets are losing mass, while Arctic sea ice has declined markedly. Melting land ice
raises sea level; melting floating sea ice has little direct effect on sea level but changes reflectivity,
ecosystems, and regional climate. Some ice-related changes will continue for centuries because the
climate system responds slowly.

Agriculture and Food Security

Crop productivity depends on temperature, water, soil, pests, carbon dioxide, management, and
technology. Moderate warming may temporarily benefit some high-latitude crops, but heat stress,
drought, flooding, shifting pests, and extreme events increasingly threaten production. Livestock
suffer from heat and water stress, while fisheries are affected by ocean warming, acidification, and
species movement.

Food insecurity is not caused by climate alone. Poverty, conflict, trade, storage, land rights, and
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distribution determine whether people can obtain food. Climate change acts as a risk multiplier,
especially where livelihoods depend on rain-fed agriculture and adaptive resources are limited.
Responses include heat- and drought-tolerant crops, diversified farming, soil conservation, efficient
irrigation, climate information, insurance, storage, and social protection. Adaptation has limits if
warming continues.

Ecosystems and Biodiversity

Species respond to changing temperature, rainfall, fire, ocean conditions, and seasonal timing. Some
move toward poles or higher elevations, while others cannot migrate quickly enough or encounter
fragmented habitat. Coral reefs are highly vulnerable to marine heat waves and repeated bleaching.
Forests can face drought, insects, disease, and fire, although local outcomes vary by ecosystem and
management.

Biodiversity loss also reduces human resilience because ecosystems support water regulation,
pollination, fisheries, carbon storage, and cultural values. Protecting and reconnecting habitat can
support adaptation, but conservation cannot substitute for emissions reduction. There is a point at
which climatic conditions exceed the tolerance of even well-managed ecosystems.

Extreme Events and Attribution

Climate change affects hazards differently. Heat extremes have a strong and widespread connection
to human-caused warming. Heavy precipitation has increased in many regions. Tropical cyclones are
not necessarily becoming more frequent globally, but warmer oceans and higher sea levels can
increase rainfall and coastal damage, and the proportion of intense storms may rise. Drought trends
vary by region and type.

Tsunamis should not be listed as a climate-change disaster. They are primarily geophysical. Climate
change may influence the consequences of a tsunami through higher sea level, but it does not usually
generate the event. Accurate distinctions are essential because public policy depends on
understanding mechanisms.

Economic Effects

Climate change damages infrastructure, reduces labor productivity during heat, disrupts supply
chains, increases insurance losses, affects agriculture and tourism, and creates health costs.
Estimates of future gross domestic product vary because they depend on economic models,
adaptation assumptions, discount rates, and the treatment of nonmarket losses. The original essay
cites a projection of a 23 percent reduction in global income under a particular model. Such estimates
should be presented as scenario-dependent research, not a guaranteed outcome.
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Economic averages can conceal distribution. A modest percentage loss globally may be catastrophic
for a vulnerable region, while some firms profit from reconstruction or new technology. Climate policy
also has costs and benefits. Investments in clean energy, efficiency, public transport, resilient
infrastructure, and health can reduce damages and create employment, but transitions must support
workers and communities dependent on high-emission industries.

Climate Justice

Historical and current emissions are unequal, as are the resources available for adaptation. People
who contributed least to climate change often face greater exposure because of geography, housing,
occupation, health, or limited political power. Climate justice asks who benefits from fossil-fuel use,
who bears damages, who pays for transition, and whose knowledge shapes decisions.

Justice also applies within countries. Low-income neighborhoods may have less tree cover and more
heat exposure. Indigenous communities may face threats to land and culture. Workers may lose
livelihoods if transition is poorly managed. Fair policy includes participation, financial support,
accessible technology, protection of rights, and attention to loss and damage that adaptation cannot
prevent.

Mitigation: Reducing the Cause

Mitigation reduces greenhouse-gas emissions or increases removal from the atmosphere. Major
strategies include replacing unabated fossil-fuel combustion with low-carbon energy, improving
efficiency, electrifying suitable transport and heating, reducing methane leakage, protecting forests,
reforming industrial processes, and changing high-emission consumption. Carbon removal may help
balance difficult residual emissions, but it cannot safely justify unlimited continued emissions.

The IPCC states that deep, rapid, and sustained emissions reductions would slow warming discernibly
within about two decades. Every increment avoided reduces risk. The choice is not between perfect
prevention and doing nothing; near-term action changes the severity of future impacts.

Adaptation: Managing Unavoidable Change

Adaptation includes heat-health plans, flood defenses, water management, resilient crops, early-
warning systems, building standards, ecosystem restoration, and social protection. Effective
adaptation is locally specific and should be designed with affected communities. Poorly planned
adaptation can shift risk—for example, a seawall may protect one area while increasing erosion
elsewhere.

Adaptation gaps remain large, especially in lower-income countries. Finance, governance, data,
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institutional capacity, and conflict can limit implementation. Some impacts exceed adaptation limits,
particularly for ecosystems, small islands, and communities repeatedly exposed to extreme events.

Individual and Collective Responsibility

Individual choices about transport, energy, food, and consumption can reduce emissions and support
social norms, but climate change cannot be solved through personal virtue alone. Infrastructure,
prices, regulations, technologies, and corporate decisions shape available choices. Governments and
businesses control energy systems, urban design, industrial investment, and product standards.
Effective action combines individual participation with structural policy.

Communication should avoid both denial and paralyzing catastrophe. The situation is serious, but
outcomes are not fixed. Exaggerated claims can undermine credibility. Accurate urgency recognizes
existing harm, future risk, and the real capacity of policy and technology to reduce both.

Conclusion

Current climate change is predominantly human-caused and is already altering temperature
extremes, rainfall, drought risk, oceans, ice, sea level, ecosystems, food systems, health, and
economies. The most recent WMO assessment confirms that 2015-2025 were the hottest eleven
years on record and that the climate system’s energy imbalance continues to increase. Not every
disaster should be attributed to climate change: tsunamis are mainly geophysical, and individual
events require careful analysis. Climate risk emerges from the interaction of hazard, exposure, and
vulnerability, which explains why similar weather can produce very different outcomes. The response
must combine rapid mitigation with equitable adaptation. Every fraction of a degree matters, and
delays increase damage, cost, and the possibility of irreversible change. Scientific accuracy is
therefore part of climate action: the public needs neither minimization nor exaggeration, but a clear
account of causes, risks, uncertainties, and available choices.
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