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Abstract
Observed warming and changes in weather extremes provide evidence of climate change, with consequences for ecosystems, infrastructure, and human well-being. This narrative review examines global temperature records, recent flooding in Nepal, and the developing El Niño, drawing on scientific assessments, an event-attribution assessment, and World Meteorological Organization reporting. The evidence establishes a long-term warming trend and shows that human-caused warming can increase the intensity or likelihood of particular weather hazards. However, disaster impacts also depend on natural variability, local physical processes, land-use change, exposure, and vulnerability. Preliminary reports of mountain flooding do not provide the same evidence as established observations or event-attribution findings. Similarly, seasonal El Niño outlooks indicate changing risks rather than confirmed local outcomes. These distinctions are important for communicating climate risks accurately and selecting appropriate responses. Reducing greenhouse gas emissions and strengthening locally appropriate adaptation are complementary approaches. Effective preparedness also requires climate information to be connected with practical decisions and response arrangements.
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Introduction
Climate change is already evident in observed warming, changes in weather extremes, and adverse effects on ecosystems, livelihoods, infrastructure, and essential services. The Intergovernmental Panel on Climate Change (IPCC, 2023) concludes that human activities, principally through greenhouse gas emissions, have unequivocally caused global warming. It also concludes that human-caused climate change is already affecting many weather and climate extremes in every region of the world. These findings establish the broader context within which recent floods, extreme heat, and seasonal climate anomalies should be considered.
Nevertheless, the relationship between climate change and an individual disaster requires careful interpretation. A damaging flood does not, by itself, establish how much human-caused warming contributed to the event. Disaster impacts arise through interactions among the physical hazard, the people and assets exposed, and their vulnerability. In mountain environments, rainfall may interact with landslides, river blockages, and downstream development. Recognizing these interactions does not diminish the role of climate change; it helps identify the processes and conditions that determine actual losses (IPCC, 2023; World Weather Attribution, 2024).
This article distinguishes four types of evidence: long-term climate observations, assessments of human influence on particular hazards, preliminary information about disaster mechanisms, and seasonal forecasts. These sources answer different questions. Observations establish how climate conditions have changed; attribution studies assess whether warming altered a defined event’s likelihood or intensity; disaster investigations examine local mechanisms and consequences; and forecasts support preparation for possible future conditions.
Observed Warming and Its Impacts
Global temperature records
The World Meteorological Organization (WMO, 2026e) reports that 2015–2025 were the warmest 11 years on record. Global mean near-surface temperature in 2025 was approximately 1.43 ± 0.13°C above the 1850–1900 average, placing it among the three warmest years recorded. Ocean heat content in the upper 2,000 metres also reached its highest level in the 66-year observational record. These measurements document global climate conditions rather than conditions during a single local hot season.
The temperature anomaly describes a global annual average relative to 1850–1900. It does not mean that every location warmed by the same amount or experienced similar conditions throughout the year. The IPCC (2023) documents differences in warming between land and ocean and identifies natural variability as a continuing influence that can amplify or temporarily moderate human-caused changes. A cooler period in one location therefore does not, on its own, contradict the global warming trend.
Global observations and local experience are related but not interchangeable. Global records establish the broader direction of change, while local information is needed to assess exposure to heat, changing rainfall, and other hazards. For planning purposes, both levels matter: the global record shows why planning cannot assume that historical climate conditions will remain unchanged, while local assessments inform specific decisions about infrastructure, water management, health, and livelihoods (IPCC, 2023).
Consequences for people, ecosystems, and services
The implications extend beyond higher average temperatures. The IPCC (2023) documents adverse effects on food and water security, human health, ecosystems, and infrastructure. It concludes, with very high confidence, that increases in extreme heat have resulted in human illness and mortality in all regions. Climate change has also affected climate-exposed economic sectors, including agriculture, forestry, fisheries, energy, and tourism.
These effects are not distributed evenly. People whose livelihoods depend directly on climate-sensitive resources may face different risks from those with reliable services, diversified incomes, and greater capacity to respond. Development constraints, inequality, and limited resources contribute to vulnerability. Consequently, similar physical hazards can produce substantially different outcomes across communities (IPCC, 2023).
Ecosystems are also affected, with implications for the services they provide to people. The IPCC (2023) reports damages and losses in terrestrial, freshwater, coastal, and marine ecosystems, including local losses of species driven by increases in the magnitude of heat extremes (high confidence). These findings support consideration of biodiversity and ecosystem condition within climate-risk assessments, rather than treating environmental effects as separate from social and economic consequences.
Nepal’s Floods: Evidence and Attribution
Recent mountain flooding
WMO (2026d) reported that a flash flood swept through Nepal’s Budhi Gandaki river system on October 11, 2026. Initial reports indicated missing people and damage to houses, bridges, and hydropower infrastructure. Preliminary accounts from Nepal’s authorities, reviewed by the International Centre for Integrated Mountain Development (ICIMOD), suggested that failure of a temporary river blockage created by a landslide may have triggered the flood. The initiating mechanism remained under investigation, and the report did not establish the contribution of human-caused climate change to this particular event.
The possible landslide blockage remains a preliminary explanation, not a confirmed initiating mechanism. Evidence that a flood occurred in a warming mountain environment does not establish that warming caused the initiating landslide or determined the magnitude of the subsequent flood. Such conclusions require event-specific evidence (WMO, 2026d).
The preliminary account illustrates why mountain-risk assessments need to consider hazards beyond rainfall alone. A landslide may obstruct a river, and failure of the resulting blockage may generate downstream flooding. Where hazards occur in sequence, attention to only one component may provide an incomplete understanding of the risk. Preparedness depends on the relevant physical processes, the location of exposed communities and infrastructure, and available warning and response arrangements (WMO, 2026d).
Evidence from the September 2024 rainfall event
A different evidence base is available for Nepal’s floods of September 26–28, 2024. These followed exceptionally heavy rainfall affecting Kathmandu and other parts of the country. A World Weather Attribution (2024) rapid assessment examined whether human-caused climate change altered the likelihood and intensity of the rainfall. Its analysis focused on annual maximum three-day rainfall over the selected study region, rather than treating all flooding and landslide impacts across Nepal as a single uniform event.
The assessment’s climate-model analysis indicated that human-caused warming increased the intensity of the assessed rainfall event by approximately 10% and its likelihood by about 70%, compared with a climate 1.3°C cooler. However, substantial uncertainty was associated with the mountainous study region, complex rainfall processes, and differences among observation-based datasets. These estimates apply to the defined rainfall event and remain subject to these limitations (World Weather Attribution, 2024).
The distinction between rainfall attribution and impact attribution is essential. A 10% increase in rainfall intensity does not mean that 10% of fatalities, infrastructure damage, or economic losses were caused by climate change. Similarly, the estimated increase in likelihood applies to the defined rainfall event, not automatically to every flood or landslide during the disaster. Translating changes in rainfall into changes in losses would require additional analysis of hydrology, exposure, vulnerability, and affected assets (World Weather Attribution, 2024).
Exposure, land use, and warning effectiveness
For the Kathmandu Valley, the assessment identified rapid urbanisation and deforestation as factors increasing surface runoff and pressure on drainage systems, while development on floodplains and near rivers increased the exposure of people and assets. Climate-related increases in rainfall intensity should therefore be considered alongside development patterns rather than used as a complete explanation for disaster losses (World Weather Attribution, 2024).
The study also reported that the floods were well forecasted by Nepal’s Department of Hydrology and Meteorology. However, warning messages did not focus specifically on impacts in the Kathmandu Valley, and the extent to which warnings led to early action was unclear. The availability of a forecast and the effectiveness of a warning system are therefore not the same outcome. Accurate information must also be translated into locally relevant messages and practical response decisions (World Weather Attribution, 2024).
Together, the 2024 assessment and the preliminary October 2026 report illustrate different types and levels of evidence. The former provides a quantified, uncertainty-qualified assessment of human influence on a defined rainfall hazard. The latter describes a recent flood and a possible initiating mechanism. Maintaining this distinction allows both events to inform climate-risk discussions without presenting the preliminary flood report as an event-attribution assessment (WMO, 2026d; World Weather Attribution, 2024).
El Niño on a Warmer Background
Natural variability and human-caused warming
El Niño is a naturally occurring climate phenomenon involving changes in tropical Pacific ocean temperatures and associated atmospheric conditions. Its effects vary among regions and seasons, with outcomes also shaped by existing environmental conditions and other climate drivers. Even within a region, El Niño impacts are not uniform (WMO, 2026b).
El Niño should be distinguished from long-term warming caused principally by human greenhouse gas emissions. Natural variability continues to influence short-term and regional climate conditions, but it does not replace the underlying explanation for long-term global warming. The IPCC (2023) concludes that natural variability can amplify or attenuate human-caused changes over shorter periods while having little effect on centennial-scale warming.
A natural climate fluctuation and human-caused warming can operate at the same time. Explaining a hot period solely as an El Niño effect may overlook the warmer background climate, while attributing every regional anomaly solely to greenhouse gas emissions may overlook the contribution of natural variability (IPCC, 2023; WMO, 2026b).
The developing El Niño outlook
In a statement issued on October 21, 2026, WMO (2026a) indicated that the current El Niño could become unprecedented in strength within the approximately four-decade monitoring period referenced in the statement. The statement reported that WMO’s Global Seasonal Climate Update forecast tropical Pacific sea-surface temperatures could reach 3.8°C above average during November 2026–January 2027.
This forecast sea-surface temperature anomaly describes forecast ocean conditions in the tropical Pacific. It is not a forecast that global mean temperature will rise by 3.8°C, nor is it directly comparable with the global annual temperature anomaly measured against the 1850–1900 baseline. The geographical scope and averaging period differ, and the cited statement does not specify the reference baseline or Pacific subregion for the 3.8°C anomaly. Keeping these distinctions explicit prevents a regional forecast anomaly from being misrepresented as an observed global temperature increase (WMO, 2026a, 2026e).
The event’s eventual peak strength was not yet confirmed. WMO (2026a) expected it to peak toward the end of 2026, with impacts potentially continuing beyond that peak.
Implications for Southeast Asia
WMO’s October 2026 reporting identified heat, rainfall deficits, wildfire, and smoke hazards as concerns for Southeast Asia. These are regional risk signals, not predictions that every location will experience drought, fire, or the same degree of heat. Local outcomes depend on the interaction of El Niño with seasonal rainfall patterns, other climate influences, and existing conditions (WMO, 2026a, 2026b, 2026c).
Seasonal outlooks are therefore most useful when combined with updated national forecasts and local information. National meteorological and hydrological services provide country-level forecasts and expertise. Regional information can indicate where increased attention is warranted, while more specific information supports decisions concerning agriculture, water resources, public health, and emergency preparedness (WMO, 2026b).
Implications for Preparedness and Climate Action
Connecting forecasts with practical response
The Nepal rainfall assessment illustrates why an accurate forecast does not, by itself, establish that exposed communities received actionable warnings or took effective early action. Preparedness requires a connection between information about the hazard and decisions about what people and institutions can do before impacts occur. Uncertainty about the extent of early action is therefore a substantive finding, not merely a communication detail (World Weather Attribution, 2024).
The same principle applies to seasonal climate outlooks. An indication of increased heat or rainfall-deficit risk can support anticipatory decisions, but it does not specify the outcome for every site or sector. WMO’s work on humanitarian weather services emphasizes translating climate information into products that support preparation and early action. The practical value lies in how information informs decisions, not simply in its publication (WMO, 2026c).
Risk-informed development and ecosystem management
The IPCC (2023) identifies spatial planning, disaster-risk management, early warning systems, and climate services among approaches relevant to adaptation. The September 2024 assessment illustrates the importance of considering where development occurs, how land cover affects runoff, and whether exposed settlements and infrastructure are adequately reflected in risk assessments. Reducing exposure and vulnerability remains relevant even where the precise contribution of climate change to an individual event has not been quantified (World Weather Attribution, 2024).
Ecosystem-based adaptation can also contribute to risk reduction. The IPCC (2023) reports that measures such as wetland restoration, urban greening, and restoration of upstream forest ecosystems have been effective in reducing flood risks and urban heat in assessed contexts (high confidence). These findings support consideration of ecosystem management alongside other measures, but they do not establish that restoration alone can prevent every flood or compensate for development that increases exposure to hazards. Suitability depends on the local risk and implementation context.
Adaptation measures require evaluation beyond whether activities have been completed. Establishing a warning system, preparing a plan, or undertaking restoration is not equivalent to demonstrating reduced losses or improved resilience. The IPCC (2023) documents varying adaptation effectiveness and continuing gaps, reinforcing the need to examine outcomes and limitations rather than relying only on implementation records.
Emissions reduction and adaptation
Reducing greenhouse gas emissions and adapting to climate risks address related but different problems. Mitigation limits additional warming associated with continued emissions. Adaptation seeks to reduce exposure, vulnerability, and adverse consequences under current and future conditions. Neither should be presented as a substitute for the other (IPCC, 2023).
The IPCC (2023) concludes that every additional increment of warming intensifies multiple hazards and increases risks. It also finds that adaptation cannot prevent all losses and damages, even where measures are effective. This supports a combined approach: reducing emissions to limit future risk while strengthening preparedness and adaptation to address risks that already exist.
Conclusion
Recent temperature records, Nepal’s floods, and the developing El Niño demonstrate different dimensions of climate risk. Long-term observations establish sustained warming. Event-attribution analysis provides evidence that human-caused warming intensified the assessed September 2024 rainfall hazard in Nepal, although the quantitative estimates remain subject to substantial uncertainty. Preliminary reporting on the October 2026 mountain flood identifies a possible physical mechanism but does not establish its climate attribution. The El Niño outlook indicates potentially exceptional regional ocean conditions and associated risks, rather than confirmed local impacts (WMO, 2026a, 2026d, 2026e; World Weather Attribution, 2024).
Maintaining these distinctions strengthens climate communication. It avoids both overstating the role of climate change in individual disasters and understating established evidence of human-caused warming and its consequences. These findings support combining emissions reduction with locally appropriate adaptation, risk-informed development, and warning arrangements that support timely action. These responses should remain grounded in the hazards, exposure, vulnerability, and implementation conditions relevant to each location (IPCC, 2023).
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