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			To the discoverer of the Greenhouse Gas Effect
Eunice Newton Foote (1819-1888) 
Activist for women’s rights, painter, and scientist.

		

	
		
			Foreword

			As a well-known Native American proverb says, “We do not inherit the Earth from our ancestors; we borrow it from our children.” This statement, widely popularized in countless forums, summarizes very well, despite its wear and tear, the hard core of the most critical issue of our time, the climate crisis, and our direct responsibility for it. Those fortunate enough to be born and live for decades in parts of the world free from direct war have a responsibility comparable to those accountable for the war catastrophes that defined much of the 20th century. The number of ongoing victims caused by the climate catastrophe is no less than the number of casualties, civilian and military, fallen during previous war conflicts. It could even be stated that our responsibility is even more significant since it compromises not only the lives of current generations but also the lives of future generations, putting at risk the subsistence of the human species in the medium term. Never until now, since the appearance of Homo Sapiens, have conditions been more dangerous for our extinction. Previous glaciations and other substantial climate alterations thousands of years ago always occurred at a speed slow enough for us to adapt to them and overcome them despite the cost of lives that, effectively, also took place. Now, everything happens much faster, the speed we have given to this process. The Earth will adapt without problem to the new scenario that we have caused, as it has always done for 4.5 billion years: some species will prevail, others will adjust, and others (probably ours) will disappear, but life on Earth can go on perfectly without us, even better.

			There needs to be more than accelerated climate awareness; the current situation is awakening at broad social levels. It is neither in-depth nor in extent, and it will only be so if the large international actors have sufficient ruling and punitive tools to act in the short term against those mainly responsible for the issue. Jaume Josa, a veteran fighter in the field of climate awareness from various professional fields, puts his finger on the sore point of the issue. We must not allow ourselves to be seduced nor fooled by the hollow environmental verbosity, by always unfulfilled promises made at failed prominent international summits, or by promising technologies that are still incipient. There is only one genuinely effective decision to reduce the magnitude of the disaster as soon as possible: stop burning fossil fuels immediately. Everything else is secondary.

			In this book, Josa analyzes, with moral rigor and abundant bibliography, the different faces of the climatic polyhedron: why, in the 19th century, we began to become an animal species addicted to combustion, what is the real impact of the different elements polluting the climate, how lobbies put into practice their obstructionist strategies and their distraction maneuvers to continue amassing profits, the medium-term alternatives, etc. Fortunately, countless people are developing alternative proposals based on scientifically sound studies to reverse the situation. Still, the gigantic wall of vested interests built over a century is tough to overcome. It can only be overcome through energetic action at several levels: the business, the social, the political, the geopolitical, and, of course, and especially, the individual. But if there is one priority among all of this, as has been said, he defends it with evident brightness: stopping the burning of fossil fuels. And it must be done immediately, not to stop the climate crisis, an already unstoppable reality, but to reduce its worst effects on future generations. The urgent fight against the climate crisis is a paramount ethical imperative, the defining moral obligation of our generation. In the aftermath of World War II, an international consensus emerged, leading to the creation of the Universal Declaration of Human Rights in 1948. Despite the ideological divides of a burgeoning bipolar world and widespread decolonization, nations came together to rebuild a new order that restored human dignity. This ethical drive was a barrier against the recurrence of the most destructive wars in history.

			However, the drafters of the 1948 Declaration did not address the preservation of the planet or our responsibility toward other non-human species. Later, UN declarations have tried to address this gap. Today, if the Universal Declaration were to be redrafted, it would be unimaginable not to include such considerations. Our dignity as a species is inextricably linked to our ability to coexist with other species, recognizing that we are all part of an interconnected and interdependent whole.

			Our ethical imperative today is to act swiftly and effectively. Books like the one Jaume Josa offers readers are essential in helping us achieve this. It’s not just our lives at stake but also the lives of those who bear no responsibility for our inaction.

			Miquel Osset Hernández

		

	
		
			Commentary on the English edition

			This English edition was completed in August 2024, when atmospheric carbon dioxide (CO2) levels reached 427 ppm. Although the calculations made in the summer of 2023, when CO2 was at 421 ppm, remain unchanged, the new figure is a crucial reminder. The rapid rise in CO2 shows that scientific predictions tend to be conservative while reality moves faster than expected. This should inspire all of us to shift from passively observing climate change to actively working to mitigate and stop it.

		

	
		
			I
Where we are on climate change

		

	
		
			1. Before starting

			Even if you don’t find the answer to all your questions, never stop asking them.

			The Author Himself

		

	
		
			With a certain weariness, facing CO2 levels above 420 ppm and always searching for a glimmer of hope to reaffirm my belief in humanity, I began writing this text just weeks before the summer of 2023.

			Gone are the days when Western nations vied with one another to show their commitment to stabilizing Earth’s climate. Two events from decades ago come to mind: the 1992 Rio de Janeiro Conference and the 1998 Kyoto Protocol.

			At the Rio Conference held by the United Nations in June 1992, Western countries applauded enthusiastically, promising to protect the planet again. They pledged to balance economic growth with the need to safeguard the environment. A concept widely discussed in a report1 released years before the term “sustainability” had become popular and used frequently at the conference. A Canadian teenager, Severn Cullis-Suzuki, just twelve years old, delivered a powerful, emotional speech2 that left attendees speechless—much like Greta Thunberg decades later. She became known as “the girl who silenced the world for five minutes.” Three decades and nearly as many UN climate conferences have passed since her speech. Yet as the conferences multiplied, so did CO2 emissions, which continue to soar in 2023 despite countless empty promises. The sense of defeat is overwhelming—the fossil fuel lobby is winning by a landslide.

			At the same 1992 conference, the Earth Summit, 154 countries agreed to establish the United Nations Framework Convention on Climate Change (UNFCCC).

			This brings me to the second example: the Kyoto Protocol, signed during the convention’s third annual meeting in 1997. Its impact was negligible. Without delving into details, let’s recall a few key dates highlighting the sluggish progress in climate protection.

			In 1997, around 40 Western countries, responsible for nearly 80% of historical greenhouse gas (GHG) emissions, agreed to reduce emissions without setting a concrete start date. After endless debates and intense pressure from the fossil fuel lobby, an agreement was finally reached in February 2005 to initiate the first phase of the Kyoto Protocol. The 37 signatory states committed to reducing their collective GHG emissions by 5.2% using 1990 levels as the baseline. However, the reductions would not begin immediately in 2005 but in January 2008, lasting five years until December 2012. By the time these reductions were supposed to start, some political leaders who had committed in 2005 had already been replaced due to the four-year election cycles in Western liberal democracies.

			Arguments and delays ensued, particularly over how the 5.2% reduction would be distributed among countries. Some agreed to exceed this target, while others, like Spain, were permitted to increase emissions during the first phase. Several nations gave up before the five years were over, all under the watchful eye—or influence—of the powerful fossil fuel industry. Those that remained in the Protocol committed to an additional 8% reduction in emissions during a second phase, from January 2013 through December 2020. But this, too, amounted to little more than empty promises, as rising emissions in 2023 demonstrate.

			I speak of weariness because, year after year, there’s little change beyond superficial gestures. Some may still believe these promises, focusing on the most recent efforts. But that belief evaporates when we look back over the past few decades. Beneath the surface, nothing has truly changed; the fossil fuel industry—rooted in the 19th century—entered the 21st century, mocking the world. Their business thrives, and CO2 emissions continue their relentless rise.

			On the losers’ side, everyone living on this planet, especially those in the global south, receives the first impact of a changing climate. Their contribution to historical greenhouse gas emissions is significantly lower than that of people in the global north. People living now in the global south are suffering the transition to a less livable planet, perhaps a non-livable planet.

			We should not forget that the current international order was designed in the 1950s, after the Second World War. It was created by the West under Western parameters, maintaining a Eurocentric view of the World, often garnished with some moral superiority regarding other regions.

			In the third paragraph, I referred to the Brundtland Report (formally titled Our Common Future), which introduced the concept of sustainable development. The report was named after Gro Harlem Brundtland, former Prime Minister of Norway, appointed in 1983 by then-UN General Secretary Javier Pérez de Cuéllar to chair the World Commission on Environment and Development. The commission’s objective was to create compatible development and environmental protection guidelines. This raises the question: Why was Norway, a country heavily tied to the oil industry, given a significant role rather than a nation less dependent on fossil fuels? What interests were at play when an oil-exporting country was chosen?

			The fossil fuel industry has never shown a genuine commitment to addressing climate change or envisioning a future without fossil fuels, despite the media’s efforts to reassure the public that the crisis is being tackled by every possible means. Even then, Norway was an oil-exporting nation and continues to be today. In 2023, its government announced an increase in oil production to 2.16 million barrels per day, up from 1.94 million in 2022.

			Although I do not doubt that Gro Harlem Brundtland had the best intentions, the fossil fuel lobby was ever-present, monitoring the commission’s actions and influencing every decision. They ensured that no sentence in the report would challenge their business interests too directly. By selecting Norway, a country deeply invested in oil production, the fossil industry positioned itself to have indirect control over the commission’s work, shaping the conversation without appearing overtly involved.

			The fossil lobby, along with its allies, employed simple yet highly effective tactics to secure their interests. Whether by denying the connection between their business and climate change or diluting the issue among other global challenges, their primary strategy has been to cast doubt on climate science. These methods safeguarded their interests, allowing the fox to guard the henhouse.

			Despite the fatigue this battle brings, I find renewed energy to expose the fossil lobby’s influence. We must redirect their course, slowly and perilously leading us toward an uninhabitable planet.

			
				
					1	World Commission on Environment and Development (1987). Our common future. Oxford University Press. 

				

				
					2	Available at: https://www.youtube.com/watch?v=XdK0uYjy85o

				

			

		

	
		
			2. Climate change

			Why is it not illegal to burn fossil fuels?

			Greta Thunberg, 26/11/2018

		

	
		
			Addressing our current standing on global warming requires understanding how we arrived here. Though coal use dates back to ancient China and the Roman Empire, large-scale fossil fuel consumption didn’t take off until the 19th century3. The turning point came with two pivotal events: in 1886, Carl Benz filed a patent for a car powered by an internal combustion engine, and in 1908, Henry Ford began the mass production of the Model T, marking the beginning of widespread car manufacturing.

			Oil quickly became the world’s primary energy source, providing a cheap and seemingly endless supply. However, this “black gold,” which elevated the Western world to a dominant global position, also led us to today’s climate crisis.

			Few were aware of the climate risks at the dawn of the oil era. However, Swedish chemist Svante Arrhenius was among the first to raise concerns. In 1896, he published an article4 linking atmospheric CO2 levels with Earth’s temperature. A few years later, he further connected the massive burning of fossil fuels to the rise in CO2 concentrations.

			Despite these early warnings, it wasn’t until six decades later that scientists could measure CO2 concentrations accurately. In 1956, NASA scientists Roger Revelle and Charles D. Keeling began taking daily CO2 measurements at the Mauna Loa Observatory in Hawaii, providing a critical baseline for understanding atmospheric change. At that time, the CO2 level was 313 ppm (parts per million). That figure has risen to 421 ppm, a significant increase in just seven decades. While a concentration of 0.0421% might seem negligible, its impact on Earth’s climate is anything but.

			Thanks to advancements in ice core drilling and isotopic analysis, scientists have been able to reconstruct historical atmospheric CO2 levels going back 800,000 years. These ice cores, drilled from Greenland and Antarctica ice sheets, contain air bubbles that reveal the atmospheric composition from thousands of years ago. Through this data, scientists discovered that, over the past eight hundred millennia, CO2 concentrations ranged between 180 ppm during ice ages and 280 ppm during warmer periods. These small variations of around 100 ppm have historically been enough to tip the planet between an ice age and a more benign climate.

			For perspective, Homo sapiens have only existed for 300,000 years, or 3,000 centuries, and the last glacial age ended roughly 120 centuries ago. This data shows how relatively minor changes in atmospheric CO2 can dramatically affect Earth’s climate. Away from the scientific evidence, religious scholars place the Creation story in the Bible around 60 centuries ago5, with Adam and Eve around 6,000 years ago—a blink of an eye in geological terms.

			This6 historical context underscores the urgency of our current climate challenge. Human activity’s rapid rise in CO2 levels is unprecedented and threatens to push the Earth’s climate beyond the stable conditions that have allowed civilizations to flourish.

			[image: ]

			Image 1. CO2 and CH4 atmospheric concentrations have lasted 8,000 centuries and are still present today.

			The video visualization of CO2 concentrations over the last 800,000 centuries, created by Andy Jacobson of the U.S. NOAA, offers a striking representation of the dramatic fluctuations in atmospheric CO2 levels. It’s encouraging that this project involved collaboration among scientists from over twenty countries across the global north and south, including Australia, Brazil, China, South Africa, and many others. The video starts with measurements taken at Mauna Loa in the 1950s. It moves back in time to reveal CO2 concentrations over millennia, providing an accessible and powerful visual tool for understanding the scale of climate change.

			The second technique for understanding ancient CO2 levels, isotopic carbon analysis of fossils found in sedimentary rocks, has helped us look even further into the past, millions of years ago. This has confirmed that higher CO2 concentrations have always been associated with warmer global temperatures, while lower levels correspond to ice ages. These scientific methods have enabled researchers to establish a clear link between CO2 levels and the Earth’s climate, showing how pivotal CO2 concentrations are in determining global temperature.

			In the last 8,000 centuries, atmospheric CO2 fluctuated between 180 ppm during ice ages and 280 ppm during warmer periods. However, today’s concentration has soared beyond 420 ppm, pushing us into uncharted territory. To find similar CO2 levels, we would have to travel back 50,000 to 60,000 centuries when Earth’s climate and livability drastically differed.

			What is particularly alarming is the speed at which today’s CO2 levels have risen. In the past, such changes took place over hundreds of centuries, allowing species time to adapt. The rapid increase over two centuries is unprecedented in Earth’s history and leaves species, including humans, with little time to adjust.

			By 2006, the scientific evidence linking CO2 to climate change had become overwhelming. This was the year Davis Guggenheim released the documentary An Inconvenient Truth7, which spotlighted the growing crisis. It was produced the same year Hurricane Katrina devastated Louisiana and marked the 50th anniversary of the systematic CO2 measurements taken at Mauna Loa.

			But while the scientific community sounded alarms, the oil industry took a different path.

			In July 1977, during a meeting at Exxon Corporation’s New York office, senior scientist James F. Black addressed top executives with a chilling message:

			“There is general scientific agreement that humanity is most likely influencing the global climate by releasing carbon dioxide from burning fossil fuels.”

			Decades before the public became fully aware of the climate crisis, Exxon’s top management already knew. Black’s brief presentation was blunt: CO2 from fossil fuels was heating the planet and could have disastrous consequences for humanity.

			One year later, Black delivered an even more detailed presentation to a larger group at Exxon. He explained that doubling CO2 concentrations in the atmosphere could increase global temperatures by 2 to 3 degrees Celsius, with even more drastic increases at the polar ice caps. He also highlighted uncertainties regarding the oceans’ role in capturing excess CO2, a critical factor in climate projections. His 1978 summary concluded with a stark warning:

			“Humanity has five to ten years before hard decisions regarding changes in energy strategies might become critical.”

			Yet despite these warnings, Exxon, like much of the oil industry, reacted swiftly—not by addressing the problem, but by working to downplay the science and protect its interests. This deliberate suppression of climate science would go on to delay critical climate action for decades, even as the evidence continued to mount.

			The contrast between scientific warnings and the industry’s response highlights our enormous challenges in addressing climate change today.

			Exxon’s approach to climate change in the late 1970s and early 1980s is a cautionary tale. After senior scientist James F. Black’s warning about the potential dangers of CO2 emissions, Exxon launched an extraordinary research program funded internally to investigate the impact of fossil fuels on atmospheric CO2. This program combined empirical CO2 sampling and climate modeling to assess the environmental risk of CO2 emissions. By the mid-1980s, however, Exxon drastically reduced its investigations, and by the late 1980s, the company had shifted to becoming a leader in climate change denial. It even financed campaigns to spread doubt about climate science. The story of this internal cover-up remained hidden for nearly four decades until it was uncovered in 2015 by Inside Climate News8, which won a Pulitzer Prize for its efforts.

			The fossil fuel industry’s strategy has been remarkably effective. Oil, gas, and coal companies have used tactics such as denying the problem, minimizing its importance, or blurring the facts to keep the cause-effect relationship between fossil fuel burning and climate change out of public focus. By downplaying the urgency to restrict CO2 emissions, they delayed any action on phasing out fossil fuels.

			In 1978, Exxon’s executives, motivated by the fear of losing their highly profitable business, initiated research to prove that the oceans’ capacity to absorb CO2 would be enough to mitigate its buildup in the atmosphere. They sought a convenient scientific explanation to protect themselves if the issue became public. When their research didn’t provide the desired results, Exxon’s management opted to deny the findings and shift the narrative, deflecting attention away from CO2 and toward other greenhouse gases (GHGs) like nitrous oxide and methane. This scapegoating technique allowed them to keep fossil fuels—and CO2 emissions—out of the spotlight.

			While methane and other GHGs contribute to global warming, focusing on these gases often deflects attention from the broader impact of fossil fuels. The fossil fuel industry benefits from this misdirection, as media coverage of methane or fluorinated gases takes the heat off oil and gas emissions.

			Focusing on the underlying science is essential to better understanding climate change. Greenhouse gases in the atmosphere act like a mesh that traps infrared radiation emitted by Earth. This radiation is a key cooling mechanism, allowing the planet to release excess heat into space. However, as GHGs—particularly CO2—accumulate, this mesh becomes thicker, reducing Earth’s ability to cool down, especially at night. This leads to rising daytime temperatures and more extreme nighttime heat, breaking temperature records annually in various parts of the world.

			It’s crucial to acknowledge the contribution of Eunice Newton Foote9, who discovered the greenhouse effect in 1856, three years before the British physicist John Tyndall. Unfortunately, Tyndall received most of the credit, and Foote’s groundbreaking work, like her activism for women’s rights, remains largely unrecognized.

			The impact of global warming is particularly evident in the increasing number of tropical, torrid, or hellish nights, where temperatures remain above 20°C, 25°C, and 30°C (68°F, 77°F, and 86°F), respectively. The State Meteorological Agency (AEMET) in Spain uses these terms10, and similar classifications exist across Europe. The rise in the number of these extreme nights and consistent temperature records are unmistakable indicators of climate change—though they are far from the only signs.
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			Image 2. The thirty warmest months on record globally.

			The excess CO2 accumulating in the atmosphere is increasingly absorbed by ocean water, causing a gradual acidification of seawater. Over the past century, surface ocean pH has dropped by 0.1 units. Since the pH scale is logarithmic, this translates to a 30% increase in acidity.11 This rise in acidity poses significant risks to marine organisms and ecosystems, as it can disrupt the ability of various species to form shells or skeletons. Changing the chemical makeup of seawater can affect a wide range of marine species, and the scientific literature on this subject is vast. I’ll highlight just three key examples.

			First, oysters may struggle to form and maintain their protective shells.12 Second, highly sensitive to even slight changes in ocean chemistry coral reefs could experience imbalances between calcification and dissolution, leading to slower growth rates and increased vulnerability to other stressors, such as rising ocean temperatures.13 Lastly, plankton, the tiny organisms at the foundation of the marine food chain, play a crucial role in the carbon cycle by absorbing and storing large amounts of CO2. Increased ocean acidity hampers calcium carbonate storage and formation, making it harder for plankton to perform this essential function.14

			Oceans act as a “sponge,” absorbing part of the excess atmospheric CO2 and mitigating its warming effect, though this comes at the cost of acidifying seawater. Oceans also absorb vast amounts of the excess heat trapped in the atmosphere. Since 1970, they have taken in over 90% of this excess heat, according to the Intergovernmental Panel on Climate Change (IPCC).15 This dual sponge effect—absorbing both CO2 and heat—has helped mitigate the impacts of climate change. However, it has also had significant consequences for marine ecosystems and all organisms that rely on them.

			Between 1955 and 2010, oceans absorbed an estimated 345 zettajoules (ZJ)16 of heat—a colossal amount. To put this into perspective, global primary energy consumption in 2021 was 595 exajoules (EJ)17, or 0.60 ZJ. The heat absorbed by the oceans over those 55 years is roughly 580 times the global primary energy consumption in 2021.

			The vast amount of heat absorbed by the oceans has caused a gradual rise in ocean temperatures, leading to thermal expansion. The influx of water from melting ice sheets and glaciers contributes to rising sea levels.

			Rising sea levels are noticeable in coastal areas and river deltas, which become salinized as seawater gains ground. According to the IPCC,18 the rise in sea level between 1901 and 2010 was 190 mm. The organization’s latest report19 shows that the increase has accelerated in recent decades, as we will see below.

			For most of the 20th century, sea level rise has been monitored using the global average of the ebb and flow of the tides. Since 1993, precise satellite measurements have complemented this data. A very visual presentation on this subject is available on the NASA website called Vital Signs of the Planet.20 From 1901 to 1993, an increase of 120 mm was recorded, 13 mm each decade; from 1993 till today, sea level has risen by 97 mm, 32 mm each decade.
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			Image 3. Daily sea surface temperature.

			The increase in temperature and atmospheric CO2 concentration are measured and unquestionable. The average surface temperature on Earth suffers significant variations depending on whether it is day or night or between hemispheres. However, the average value, the Global Mean Surface Temperature (GMST), can be calculated. The average value of this temperature between 1951 and 1980 was 14 ºC.21 IPCC 2023 report notes an increase of 1.1 ºC22 since the end of the 19th century to the present day. NASA has pictured the variation of temperature from 1884 to 2022 in this video.23 It must be noted that NASA takes the average temperature between 1951 and 1980 as a basis. This organization describes the current rate of temperature increase as alarming, with the last nine years being the warmest since registers began in 1980. The rise of 1.1 ºC is an average; there are areas on the planet, such as the Arctic, where the increase far exceeds 2.5 ºC.

			The increase in temperature on land has measurable and devastating effects. Glaciers are losing ice mass, regardless of the region in the world we look at. World Glacier Monitoring Service (WGMS), which tracks over nine thousand glaciers worldwide, confirms that the retreat of glaciers worldwide is accelerating. From the thirty centimeters of retreat per year, which was observed in the 1980s, it has exceeded one hundred centimeters annually in the year 2000.24 The regression exceeds one hundred meters in recent years in some glaciers. In the Pyrenees, glaciers have lost 88.5% of their extension during the past 170 years,25 as documented by Jordi Camins in his abundant bibliography and follow-up of the topic.26

			In addition to glaciers, two areas accumulate large amounts of ice on land: Greenland and the Antarctic or South Pole. About 2.85 million km3 of ice accumulates in Greenland,27 covering an area of 1.7 million km2 (an area equivalent to combining those of France, Spain, Germany, Portugal, and Hungary). The Antarctic28 concentrates 90% of the world’s ice, with 26.5 million km3 covering an area of about fourteen million km2 (equivalent to combining those of China, India, and Mongolia). Although proportionally greater in Greenland, the ice mass loss is significant in both areas, accelerating over the years due to global warming. Since 2002, precise measurements have been carried out via satellite (NASA, GRACE, Gravity Recovery and Climate Experiment). Observations for the last twenty years, 2002-2022, show an annual ice mass loss of 151 billion tons, 1.51 Gt (gigatons) in the Antarctic and 273 Gt annually in Greenland. This ice loss is still tiny about the total volume of frozen mass, reaching 0.012% in the Antarctic (3,300 km3) and 0.21% in Greenland (6,000 km3), but the pace is accelerating over the years.

			At the North Pole, another critical mass of ice is on the planet. In this case, it is floating ice on the ocean. The surface covered by ice grows during the winter months in the northern hemisphere, between November and April, and shrinks gradually during the summer months until the so-called summer minimum of Arctic ice, reached around September. This summer ice minimum is often used as an indicator for annual monitoring. When satellite measurements began in 1979, the summer ice minimum exceeded seven million km2. In 2020, it barely exceeded four million km2. The accumulated decrease is a 12.6% reduction in ice surface per decade.

			Since 1980, a frozen area equivalent to the size of India has been lost. Using European countries as a comparison, this is roughly the combined area of Portugal, Spain, France, Italy, Belgium, the Netherlands, the United Kingdom, Ireland, Germany, Norway, and Sweden.

			The loss of ice is advancing inexorably, the most striking fact being that most of the remaining ice is very recent, formed during the past twelve months. According to NOAA observations, in 2022, 67% of Arctic ice was less than one year old, 87% was less than two years old, and the ice formed four years ago or earlier accounted for less than 3% of the total ice surface.29
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			Imagen 3. Anomalías diarias de extensión del hielo marino antártico.

			This global retreat of glaciers, including the ice in Greenland and the Antarctic, raises sea levels, which in turn causes erosion and flooding of coastal areas and their habitats.

			More frequent higher temperatures and their large-scale impact on glaciers and polar ice caps have severe local consequences. These include heat strokes, temperature-related diseases, and shifts in the distribution and behavior of animal and plant species. Now containing more water vapor, the atmosphere has also led to significant changes in precipitation patterns. On the one hand, we are seeing more frequent episodes of intense rainfall compared to a few decades ago, while on the other hand, drought periods are becoming increasingly prolonged. In May 2023, while a severe drought hits much of Spain, in northern Italy, torrential rains dump the rain that would be collected over ten months in just over a day.

			In addition to droughts, climate change also leads to a greater frequency of extreme weather events, such as hurricanes, cyclones, floods, and forest fires, which cause severe damage to infrastructure and ecosystems and claim human lives.30 Climate change damages ecosystems by disruptively affecting interactions between species, altering migration patterns, and causing shifts in the distribution and abundance of species, which directly affects biodiversity and the stability of ecological systems.31

			Changes in temperature and precipitation regimes significantly impact crop yields, water availability for irrigation, and the spread of pests and diseases, threatening food production and global food security.

			We must remember climate change’s direct and indirect impacts on human health. From illnesses caused by heat, respiratory problems linked to poor air quality, increased diseases related to specific spread vectors, and mental health. WHO (World Health Organization) has several very complete studies on the matter.32
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