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Global warming has become one of humanity's greatest challenges in the 21st century. This phenomenon consists of the sustained increase in the average temperature of the Earth's surface and oceans detected in recent decades.  

Although it is true that the Earth's climate has gone through cycles of warming and cooling throughout its history, such as ice ages, since the industrial revolution human influence appears to be significantly altering the climate system.

Global temperatures have continued to rise since the early 20th century, accelerating since the 1950s. In fact, the 10 warmest years on record have occurred since 1998. All evidence points to this warming continuing throughout the 21st century with potentially catastrophic effects.

Among the possible consequences of global warming are melting polar ice caps and glaciers, rising sea levels, more frequent and intense climate events such as hurricanes, floods or droughts, desertification of fertile areas, and mass extinction of species unable to adapt to the changes.

The causes of global warming are the subject of intense scientific debate. The scientific community has established the so-called "greenhouse effect" caused by the emission of greenhouse gases such as carbon dioxide as the main cause of this phenomenon. According to this majority theory, the burning of fossil fuels is increasing the concentration of these gases, trapping the Sun's heat and thus warming the planet.

There are also alternative theories that point to natural causes such as variations in solar radiation, the absorption of ultraviolet radiation by atmospheric oxygen, internal oceanic processes, and long-term climate cycles. The central debate revolves around how much of the observed warming is due to natural versus anthropogenic factors.

In recent times, dissenting voices have emerged questioning the foundations of this dominant theory. They question, for example, whether gases that represent only 0.04% of the atmosphere can have such a magnitude of impact on the 100% of the atmosphere's temperature, in addition to not considering the impact of the other 99.96% of atmospheric gases. They also do not see such a defined correlation between historical CO2 levels and temperatures.

Given these uncertainties, it is worth exploring alternative hypotheses that shed new light on the causes of global warming. This work explores one of those theories pointing to oxygen and ultraviolet radiation as determining factors. Over the following chapters we will thoroughly analyze the arguments supporting it.

* The Problem of Climate Change

Global warming is causing widespread alterations to the Earth's climate system. This phenomenon is also known as anthropogenic climate change, as it is considered to be caused by human activity.

The planet's climate has varied throughout its history, passing through glacial periods and warmer phases. However, since the industrial revolution, human influence is causing accelerated climate change outside of natural cycles.

The consequences of this climate change can be devastating for both ecosystems and human societies.

Anthropogenic causes:

- CO2 emissions and other greenhouse gases from burning fossil fuels and changes in land use.

- Pollutants such as methane and black carbon aerosols that contribute to radiative forcing.

Natural causes:

- Variability in solar radiation due to magnetic activity and solar cycles.

- The absorption of ultraviolet radiation by atmospheric oxygen molecules, which constitute 21% of all atmospheric molecules. 

- Volcanic eruptions that release aerosols and greenhouse gases.

- Variations in the Earth's orbit that modify planetary insolation.

- Ocean-atmosphere exchange and internal climate oscillations like El Niño-La Niña.

The relative weight of these natural factors versus anthropogenic factors in the observed warming continues to be an area of intense scientific research.

Responses to Climate Change

While the international community debates the causes, there already exists broad consensus on the need to respond to climate change through mitigation and adaptation strategies:

Mitigation:

- Reducing CO2 emissions through increased energy efficiency, renewable energies and carbon sequestration.

- Decreasing emissions of other greenhouse gases like methane.

- Transitioning to sustainable agricultural and forestry models. 

Adaptation:

- Early warning systems and preparation for extreme weather events.

- Water and agricultural management in face of droughts and floods.

- Urban planning and coastal zone protection considering sea level rise.

- Ecosystem management to preserve services and habitats in the face of climate change.

- Health care and building resilience among vulnerable populations. 

- Migration and security policies regarding climate disasters.

- Compensation for losses and damages in the most affected countries.

Although uncertainties exist regarding the causes and future projections of climate change, the global community agrees on the need for concerted actions to mitigate its impacts and build greater resilience. The livable future of the planet depends on a rapid, bold and sustained response to this defining challenge of our era.

The evidence for global warming is unequivocal and includes multiple independently measured indicators from scientists around the world. Average global surface temperatures have increased by about 1.18°F (0.65°C) between 1951 and 2019. Recent decades have recorded the highest temperatures of the past 125,000 years.

The increase in atmospheric carbon dioxide concentrations measured at stations like Mauna Loa, Hawaii, is consistent with CO2 emissions from the burning of fossil fuels. Current concentrations exceed 410 ppm, well above the natural range of the past 800,000 years.

Glaciers around the world have dramatically decreased in size. Arctic sea ice has reduced in area and thickness, with record minimums in 2012 and 2007. The Greenland ice sheet has lost an average of 286 billion tons of ice per year between 1993 and 2019, contributing to sea level rise.

Ocean acidification accelerates as oceans absorb around 30% of excess anthropogenic CO2 in the atmosphere. Oceans are currently about 30% more acidic than in pre-industrial times.

Extreme precipitation events have become more frequent in several regions of the world since the 1950s. The frequency and intensity of Atlantic hurricanes have also substantially increased in recent decades. 

Global mean sea level has risen 8-9 inches since 1880, accelerating at a rate of 0.13 inches per year since 2006, mainly due to thermal expansion of the oceans and melting of glaciers and ice sheets.

In summary, multiple indicators measured independently using different techniques provide irrefutable evidence that the Earth is warming rapidly, with profound consequences for ecosystems and human populations.

Therefore, it is worth exploring alternative hypotheses that shed new light on the causes of global warming. In this work, we explore one of those theories pointing to oxygen and ultraviolet radiation as determining factors. Over the following chapters we will thoroughly analyze the arguments supporting it.

*The Predominant Scientific Hypothesis 

The explanation that has predominated among the scientific community for the phenomenon of global warming attributes the main cause to what is called the "greenhouse effect" caused by the emission of greenhouse gases such as carbon dioxide. 

According to this majority theory, these gases act like a blanket enveloping the Earth and trapping the Sun's energy in the form of heat, heating the planet's surface. By increasing their concentration in the atmosphere due to the burning of fossil fuels and other human activities, the greenhouse effect is intensified and global temperature progressively rises.

The gases identified as greenhouse gases are:

- Carbon dioxide (CO2): generated in large quantities by the burning of oil, natural gas, coal and deforestation. It is considered the greenhouse gas with the greatest impact.

- Methane (CH4): produced by agriculture (livestock), decomposition of organic matter and extraction/transport of fossil fuels. Its warming effect is 25 times greater than that of CO2. 

- Nitrous oxide (N2O): its main source is nitrogen fertilizers. Its effect on global warming is 298 times higher than carbon dioxide.

- Chlorofluorocarbons (CFCs): historically used in refrigeration, propellants and aerosols. They persist in the atmosphere for up to 50,000 years. 

- Water vapor: it is itself a greenhouse gas and is enhanced by warming. It acts as a positive feedback.

According












d2d_images/chapter_title_above.png





d2d_images/chapter_title_corner_decoration_left.png





d2d_images/cover.jpg
What Causes
Global
Warming?

: v \. - @ ‘ e
ROGELIO PEREZ CASADIEGO
Oe:






d2d_images/chapter_title_corner_decoration_right.png





d2d_images/chapter_title_below.png
-

-

-

7O





d2d_images/scene_break.png





