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This paper explores the global impacts of climate change and pollution across diverse regions, highlighting unique challenges and innovative initiatives. From rising temperatures and severe droughts in Africa and Australia to melting glaciers in the Arctic and pollution in Asia, each continent faces significant environmental threats. Despite these challenges, countries are making strides in renewable energy, conservation, and community-based actions. International agreements and local indigenous practices play vital roles in these efforts. The paper concludes with a call for continued global cooperation and local action, emphasizing the potential for a sustainable future through collective innovation and resilience-building. Through this comprehensive analysis, the paper underscores the urgency and possibility of addressing global warming and pollution for a healthier planet.
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1 Introduction

It is in fact global warming and pollution that are two of our greatest environmental threats (Christianson et al., 2022), endangering the welfare not only of those who must live on this planet now but more so terminating any hope for a future existence (Yao et al., 2024; Yang et al., 2022). These phenomena do not recognize political borders or geographical boundaries; they are truly global challenges that require a unified, comprehensive response. Our planet's seven continents, despite their diverse climates, ecosystems, and human cultures, share one interconnected atmosphere. This shared sky is both a symbol and a medium of our collective environmental impact and responsibility.

The global warming, mainly as a result of human activities such as the burning of fossil fuels, deforestation and industrial processes, has caused many significant changes to the climate pattern (Peters, 2024). As it continues on this trajectory, it is set to affect sea levels by rising them, cause weather events that are both more frequent and severe as well as disrupt agriculture and ecosystems. The polar ice caps are melting at unprecedented rates, leading to habitat loss for species like polar bears and penguins, and threatening coastal communities worldwide.

Simultaneously, pollution from industrial activities, transportation, agriculture, and waste management contributes to the degradation of air, water, and soil quality. Air pollution, in particular, poses a significant threat to human health, causing respiratory and cardiovascular diseases, and even premature death (Marín et al., 2024). The infamous Great Smog of London in 1952, which led to thousands of deaths, and the more recent smog events in cities like Beijing and Delhi, highlight the severe consequences of air pollution (Li et al., 2022). Water pollution, from sources such as plastic waste, agricultural runoff, and untreated sewage, contaminates drinking water supplies and disrupts aquatic ecosystems.

This shows that these interconnected global issues stress the need for international cooperation and collective actions. Singularly no one country can combat global warming and pollution effectively. For example, Paris agreement is a global pact aimed at uniting nations around the world to work together on reducing greenhouse gas emissions and alleviating climate change (Cavazos et al., 2024). However, there are difficulties in implementing these agreements due to economic, political, as well as social reasons.

Grassroots movements and non-governmental organizations (NGOs) also have a big role in the drive for environmental action (Ginanjar and Mubarrok, 2020). Initiatives like Fridays for Future campaign inspired by Greta Thunberg has brought together millions of young people around the world to call for greater climate action from their countries (Soßdorf, 2022).

Despite these efforts being hopeful, much more needs to be done if our planet is to have a sustainable future. The emergency demands unprecedented collaboration, innovation, and dedication from all sectors of society. By recognizing that we all share one sky, we can foster a sense of global solidarity and collective responsibility. Global warming and pollution challenges can only be surmounted through collective fight hence ensuring a thriving healthy world for the future offspring.



2 Methodology

We conducted this review by systematically search and select relevant literature from databases focusing on the current situation of the continents, pollution, global warming, and related initiatives. This study makes a critical analysis and synthesis of the selected studies to identify trends, gaps, and key findings, providing a comprehensive and insightful examination of these pressing global issues.



3 The current situation


3.1 Antarctica: unraveling the secrets of the southernmost continent

While the Antarctic remains largely uninhabited by humans, it is impacted by refrigerants through ozone depletion, contributing to the formation of the ozone hole. The disintegration of ice shelves and the accelerated pace of ice loss contribute to rising sea levels, posing a threat to low-lying coastal areas globally. Understanding the changes in Antarctica is not just a matter of scientific curiosity; it is crucial for comprehending the broader implications of climate change on a planetary scale. As researchers and scientists delve into the mysteries of the Southernmost Continent, the consequences of its transformations echo across oceans and continents (Glessmer et al., 2020).

In addition to its role in sea-level rise, Antarctica's ice holds vital information about Earth's climate history. Studying ice cores allows scientists to unravel past climate patterns and understand the drivers of natural climate variability. This knowledge becomes essential in predicting future changes and formulating effective mitigation and adaptation strategies. Antarctica, though distant, serves as a living archive of our planet's climate story, emphasizing the interconnectedness of Earth's geological past and its future trajectory (Brook, 2018).

The Antarctic region, encompassing the continent of Antarctica and the surrounding Southern Ocean, is a unique and critical area for understanding global environmental changes. Antarctica is significantly impacted by global warming and pollution, which have profound implications for the planet's climate system and ecosystems (Braun and Hock, 2004).



3.2 North America: from wildfires to hurricanes

North America, comprising diverse climates and ecosystems from the Arctic tundra of Canada to the deserts of Mexico, faces significant challenges and opportunities in addressing global warming and pollution. The continent's environmental issues are shaped by its economic activities, industrial practices, and urbanization, as well as its leadership in technological innovation and policy initiatives (Denny and Fischer, 2023).



3.3 South America: Amazon rainforest at a crossroads

South America, home to the Amazon rainforest, the Andes Mountains, and diverse ecosystems, faces unique challenges and opportunities in addressing global warming and pollution. The region is characterized by its biodiversity, significant natural resources, and varied climates, all of which are impacted by environmental changes (Maezumi et al., 2023).



3.4 Europe: the frontlines of climate action

Europe is a continent that has been at the forefront of addressing global warming and pollution through ambitious policies, innovative technologies, and collaborative initiatives (Ottaviani Aalmo et al., 2022). The diverse climates and ecosystems of Europe, from the Mediterranean to the Arctic, face significant environmental challenges that are being met with comprehensive strategies aimed at sustainability and resilience.



3.5 Asia: the battle against air pollution

Asia, the largest and most populous continent, faces significant challenges related to global warming and pollution. The region's diverse climates and ecosystems, ranging from the Arctic in Siberia to tropical rainforests in Southeast Asia (Courtin et al., 2021), are impacted by rapid economic growth, urbanization, and industrialization. However, Asia also leads in implementing innovative solutions and initiatives to address these environmental issues.



3.6 Africa: climate vulnerability and adaptation

Africa, a continent rich in biodiversity and natural resources, faces significant challenges related to global warming and pollution. Despite contributing minimally to global greenhouse gas emissions, Africa is particularly vulnerable to the impacts of climate change (Ndambwa and Moonga, 2024) and environmental degradation (Ziervogel and Taylor, 2023). However, the continent is also making strides in implementing initiatives to address these challenges through innovative solutions and collaborative efforts.



3.7 Australia: battling bushfires and coral bleaching

Australia, known for its vast landscapes, unique wildlife, and diverse ecosystems, faces significant environmental challenges related to global warming, pollution, and ongoing initiatives aimed at addressing these issues.




4 The continents are warming


4.1 Global warming in Antarctica
 
4.1.1 Rising temperatures

However, there are areas of Antarctica that are comparatively stable, while others such as the Antarctic Peninsula are among other places on Earth where the temperature have been rapidly increasing. This warming trend has caused many changes in the ice and the living environment in the region (Garofalo et al., 2019).



4.1.2 Ice melt and sea level rise

The Antarctic ice sheet contains approximately 60 percent of the world's fresh water, thus it significantly determines the change in sea level. Rising temperatures for global climate have direct impact on selective destruction of ice shelves and melting of ice in recently observed areas like west Antarctica. Converted ice shelves for example the Larsen B which disintegrated in 2002 have facilitated glaciers to discharge themselves more aggressively into the ocean, thus exacerbating the levels of sea (Ran et al., 2023).



4.1.3 Ocean warming and acidification

The Southern Ocean, which surrounds Antarctica, plays a vital role in regulating the Earth's climate by absorbing heat and carbon dioxide. However, this process is leading to ocean warming and acidification, which can disrupt marine ecosystems and the organisms that depend on them (Schulz et al., 2019).




4.2 Global warming in North America
 
4.2.1 Rising temperatures

North America has experienced significant warming over the past century (Ley et al., 2023). The U.S. National Oceanic and Atmospheric Administration (NOAA) reports that the average temperature in the contiguous United States has increased by about 1.2°C (2.2°F) since the late 19th century. This warming trend is associated with more frequent and severe heatwaves, which pose risks to human health, agriculture, and natural ecosystems.



4.2.2 Extreme weather events

The continent has been experiencing very many catastrophes for instance hurricanes, wildfires, and droughts (Meyer et al., 2023). These are more frequent and intense as a result of climate change as is apparent from disaster calendars in this paper. For example, the Atlantic hurricane season has become more active, with storms gaining strength from warmer ocean temperatures (Li et al., 2024). Similarly, prolonged droughts and heatwaves have exacerbated wildfire risks in the western United States and Canada (Balik et al., 2024).



4.2.3 Melting glaciers and ice

In the northern regions, including Alaska and the Canadian Arctic, warming temperatures have led to the rapid melting of glaciers and sea ice. This contributes to global sea level rise and threatens local communities and wildlife. The loss of sea ice also impacts indigenous peoples who rely on ice-covered areas for hunting and transportation (Schulz et al., 2019).




4.3 Global warming in South America
 
4.3.1 Rising temperatures

South America is experiencing significant warming, with average temperatures increasing over the past century (Cavazos et al., 2024). This rise in temperature has led to more frequent and severe heatwaves, affecting both human health and agriculture. High-altitude regions, such as the Andes, are particularly sensitive to temperature changes, impacting local communities and ecosystems.



4.3.2 Glacier retreat

The Andes Mountains, which contain the largest concentration of tropical glaciers, are witnessing rapid glacial melt. This retreat threatens water supplies for millions of people who rely on glacial meltwater for drinking, agriculture, and hydropower. The loss of glaciers also affects mountain ecosystems and local weather patterns (Ekblom Johansson et al., 2022).



4.3.3 Extreme weather events

The region has seen an increase in extreme weather events, such as floods, droughts, and storms. For instance, intense rainfall events lead to flooding and landslides, particularly in countries like Colombia and Peru (Rascon et al., 2021). Conversely, prolonged droughts have become more common in areas such as northeastern Brazil, affecting agriculture and water availability.



4.3.4 Amazon rainforest

The Amazon plays a crucial role in regulating the global climate by absorbing large amounts of carbon dioxide (Maezumi et al., 2023). However, deforestation and fires, driven by land conversion for agriculture and logging, are releasing significant amounts of carbon back into the atmosphere. This not only contributes to global warming but also threatens the biodiversity and ecological services provided by the rainforest.




4.4 Global warming in Europe
 
4.4.1 Rising temperatures

Europe has experienced a significant increase in average temperatures over the past century (Bulmez et al., 2024), with recent years setting record highs. This warming trend is more pronounced in Southern and Eastern Europe. The increasing temperatures have led to more frequent and severe heatwaves, particularly affecting southern countries like Spain (Egea et al., 2022), Italy, and Greece.



4.4.2 Melting glaciers and ice

In the European Alps and other mountain regions, glaciers are retreating rapidly due to rising temperatures (Davaze et al., 2020). This glacial melt impacts water resources, hydropower generation, and ecosystems dependent on stable ice conditions. The Arctic regions of Europe, especially in Scandinavia and Iceland, are also experiencing significant ice loss, contributing to global sea level rise (Baldoni et al., 2024).



4.4.3 Extreme weather events

Europe is witnessing an increase in extreme weather events, including heavy rainfall and flooding in Central and Western Europe, prolonged droughts in the Mediterranean region, and intense storms and wind events. These changes disrupt agriculture, infrastructure, and local economies, posing challenges to adaptation and resilience efforts (Schinko et al., 2024).




4.5 Global warming in Asia
 
4.5.1 Rising temperatures

Asia has experienced notable increases in average temperatures over the past century. This warming trend has led to more frequent and intense heatwaves (Dong et al., 2023). Rising temperatures also impact agricultural productivity, water resources, and human health.



4.5.2 Glacial melt and sea level rise

The Himalayas, often referred to as the “Third Pole,” contain some of the largest ice masses outside the polar regions. These glaciers are melting at an alarming rate due to global warming, threatening water supplies for millions of people in countries like India, Nepal, and China (Wood et al., 2020). Additionally, low-lying coastal areas and island nations in Asia, such as Bangladesh and the Maldives, are highly vulnerable to sea level rise, which poses risks to infrastructure, livelihoods, and ecosystems.



4.5.3 Extreme weather events

Asia is prone to a variety of extreme weather events exacerbated by climate change, including typhoons, cyclones, floods, and droughts. Countries like the Philippines, Japan, and Vietnam regularly experience powerful storms that cause widespread damage and loss of life. Prolonged droughts in regions like the Middle East and Central Asia severely affect agriculture and water availability (Guan et al., 2021).




4.6 Global warming in Africa
 
4.6.1 Rising temperatures

Africa has been experiencing significant increases in average temperatures (Shaw et al., 2024), with projections indicating that the continent will continue to warm faster than the global average. This rise in temperature exacerbates the frequency and intensity of heatwaves, especially in regions like the Sahel and Southern Africa, impacting human health, agriculture, and ecosystems (Zeng et al., 2024).



4.6.2 Droughts and desertification

Many parts of Africa are highly susceptible to droughts, which are becoming more severe and prolonged due to climate change. Countries in the Horn of Africa and the Sahel are particularly affected, leading to water scarcity, reduced agricultural productivity, and food insecurity. Desertification, driven by both climate change and unsustainable land practices, further threatens arable land and livelihoods (Zeng et al., 2024).



4.6.3 Sea level rise and coastal erosion

Coastal regions and island nations in Africa are vulnerable to sea level rise, which threatens infrastructure, ecosystems, and human settlements. Countries like Senegal, Nigeria, and Mozambique are facing increased coastal erosion and flooding, impacting local communities and economies dependent on coastal resources (Attipo et al., 2023).



4.6.4 Impact on biodiversity

Africa's rich biodiversity is under threat from climate change. Species and ecosystems, including iconic wildlife and coral reefs, are struggling to adapt to changing temperatures and precipitation patterns. This impacts not only conservation efforts but also the tourism industry, which is vital for many African economies (Chapman et al., 2022).




4.7 Global warming in Australia
 
4.7.1 Temperature rise

Australia has experienced a notable increase in average temperatures over the past century, leading to more frequent and severe heatwaves. The warming trend exacerbates bushfire risks, impacts agricultural productivity, and threatens human health, particularly in urban areas.



4.7.2 Bushfires and droughts

Australia is prone to bushfires, which have become more intense and frequent due to hotter and drier conditions exacerbated by climate change. The devastating bushfires of recent years, such as those in 2019–2020, have caused loss of life, destruction of habitats, and significant economic impacts (Leviston et al., 2023).



4.7.3 Ocean warming

Australia's marine environments, including the Great Barrier Reef, are experiencing ocean warming. Coral bleaching events, driven by increased sea temperatures, threaten the biodiversity and ecological health of these sensitive ecosystems (Razak et al., 2020).





5 The effect of pollution at a global level


5.1 Pollution in Antarctica
 
5.1.1 Persistent organic pollutants

Similar to the Arctic, POPs are a significant concern in Antarctica. These pollutants, which include substances like PCBs and pesticides, can be transported over long distances through the atmosphere and accumulate in the cold environment. They pose risks to wildlife, particularly to species at the top of the food chain, such as seals and seabirds (Wang et al., 2022).



5.1.2 Microplastics

Recent studies have found microplastics in Antarctic waters and ice. These tiny plastic particles, originating from various sources such as packaging and clothing, can have harmful effects on marine life, potentially entering the food web and affecting a wide range of species (Sfriso et al., 2020).



5.1.3 Scientific and tourism activities

While scientific research is essential for understanding Antarctica's environment, it can also introduce pollutants, such as fuels, chemicals, and waste. Additionally, the growing tourism industry in Antarctica (Tejedo et al., 2022), though regulated, has the potential to increase pollution and disturb wildlife.




5.2 Pollution in North America
 
5.2.1 Air pollution

Industrial activities, transportation, and agriculture contribute to significant air pollution in North America. Major pollutants include particulate matter (PM), nitrogen oxides (NOx), sulfur dioxide (SO2), and volatile organic compounds (VOCs) (Mitchell et al., 2021). Air pollution is linked to respiratory and cardiovascular diseases and has substantial economic costs due to healthcare expenses and lost productivity.



5.2.2 Water pollution

Water bodies across the continent are affected by pollution from agricultural runoff, industrial discharges, and urban stormwater. Nutrient pollution, primarily from fertilizers, leads to algal blooms and dead zones in bodies of water like the Gulf of Mexico (Torres et al., 2017) and the Great Lakes. These conditions harm aquatic life and disrupt local economies that depend on fishing and tourism.



5.2.3 Plastic pollution

Plastic waste is a growing concern, with large quantities of plastic debris ending up in oceans, rivers, and lakes. Microplastics, in particular, pose a threat to marine and freshwater ecosystems, as well as to human health through the food chain (Pothiraj et al., 2023).




5.3 Pollution in South America
 
5.3.1 Air pollution

Urban areas in South America, such as São Paulo, Buenos Aires, and Santiago, face severe air pollution problems. Vehicle emissions, industrial activities, and biomass burning contribute to high levels of particulate matter and other pollutants, leading to respiratory and cardiovascular diseases (Gallardo et al., 2012).



5.3.2 Water pollution

Water bodies across the continent are polluted by agricultural runoff, untreated sewage, and industrial discharges. The contamination of rivers and lakes poses risks to drinking water supplies, aquatic life, and human health. For example, the Rio de la Plata Basin, shared by several countries, faces significant pollution challenges from agricultural and industrial sources (Rabuffetti et al., 2024).



5.3.3 Plastic pollution

South America generates considerable amounts of plastic waste, much of which ends up in rivers and oceans. Countries like Brazil (Alencar et al., 2023) and Argentina (Girones et al., 2024) are grappling with the environmental and health impacts of plastic pollution, which affects marine life and ecosystems.




5.4 Pollution in Europe
 
5.4.1 Air pollution

Air quality remains a significant issue in many European cities, despite improvements over recent decades (Castell et al., 2021). Air pollution is a problem particularly in urban areas, where there is a large concentration of pollutants (Nǎstase et al., 2018a). Major pollutants are primarily from transportation, industry, and residential heating. Countries like Poland and the Czech Republic face severe air pollution challenges due to coal-fired power plants and heavy industry.



5.4.2 Water pollution

European water bodies, including rivers, lakes, and coastal areas, are affected by pollution from agricultural runoff, industrial discharges, and untreated sewage. Nutrient pollution from fertilizers leads to eutrophication, causing harmful algal blooms and dead zones, particularly in the Baltic and Mediterranean Seas (Karlson et al., 2021).



5.4.3 Plastic and chemical pollution

Plastic waste is a growing concern, with significant amounts entering the marine environment from coastal and inland sources. The European Union has implemented regulations to reduce single-use plastics and improve waste management (Cucina, 2023). Chemical pollutants, such as pesticides and industrial chemicals, also pose risks to human health and biodiversity.




5.5 Pollution in Asia
 
5.5.1 Air pollution

Air pollution is a severe issue in many Asian cities, driven by industrial emissions, vehicle exhaust, and biomass burning (Meng et al., 2022). Cities like Beijing, Delhi, and Jakarta often experience hazardous air quality levels, leading to respiratory and cardiovascular diseases and significant economic costs.



5.5.2 Water pollution

Rivers, lakes, and coastal waters across Asia suffer from pollution due to industrial discharges, agricultural runoff, and untreated sewage. The Ganges and Yangtze rivers, among the world's longest, are heavily polluted (Chen et al., 2024), affecting millions of people who rely on them for drinking water, agriculture, and fishing. Water pollution also disrupts aquatic ecosystems and biodiversity.



5.5.3 Plastic and chemical pollution

Asia is a major source of plastic pollution, with large quantities of plastic waste entering the oceans from countries like China (Unfried and Wang, 2024), Indonesia, and the Philippines. Improper waste management and high plastic consumption contribute to this issue. Additionally, industrial chemicals, pesticides, and heavy metals contaminate soil and water, posing risks to human health and the environment.




5.6 Pollution in Africa
 
5.6.1 Air pollution

Air pollution is a growing concern in many African cities, driven by vehicle emissions, industrial activities, and the burning of biomass for cooking and heating. Major cities like Lagos, Cairo, and Johannesburg experience high levels of particulate matter and other pollutants (Shehu et al., 2022), leading to respiratory and cardiovascular diseases.



5.6.2 Water pollution

Water bodies across Africa are polluted by untreated sewage, agricultural runoff, and industrial discharges. Access to clean water and sanitation remains a challenge in many areas, exacerbating health problems (Codjoe, 2020). Pollution in major rivers like the Nile and Niger disrupts ecosystems and affects millions who rely on these waters for drinking, agriculture, and fishing.



5.6.3 Plastic and waste management

Improper waste management and high levels of plastic waste pose significant environmental challenges. Urban areas often struggle with inadequate waste collection and disposal systems, leading to widespread littering and pollution. Plastic pollution affects terrestrial and marine environments, harming wildlife and human health (Akan et al., 2021).




5.7 Pollution in Australia
 
5.7.1 Air pollution

While Australia generally has good air quality compared to many other regions, major cities like Sydney (Isaza et al., 2023) and Melbourne experience occasional episodes of poor air quality, particularly during bushfire seasons. Vehicle emissions, industrial activities, and natural events contribute to localized air pollution issues.



5.7.2 Water pollution

Water bodies in Australia can be polluted by agricultural runoff, urban stormwater, industrial discharges, and sewage effluent (Gaylard and Waycott, 2020). Efforts are ongoing to manage pollution in rivers, lakes, and coastal areas to protect aquatic ecosystems and ensure water quality for drinking and recreational purposes.



5.7.3 Plastic pollution

Australia, like many countries globally, faces challenges with plastic pollution. Efforts are underway to reduce plastic waste through improved waste management practices, recycling initiatives, and public awareness campaigns (Galaiduk et al., 2020).





6 Current initiatives


6.1 Antarctica
 
6.1.1 International agreements and treaties

The Antarctic Treaty System (ATS) is the cornerstone of governance in Antarctica. Established in 1961, the treaty promotes peaceful scientific cooperation and protects the continent's environment. The Protocol on Antarctic Treaty System (1991) further strengthens environmental protections, prohibiting mineral extraction and establishing guidelines for waste management and conservation (Chown et al., 2024).



6.1.2 Climate research and monitoring

Numerous international research programs focus on monitoring and understanding the impacts of climate change in Antarctica. For example, the Scientific Committee on Antarctic Research (SCAR) coordinates research efforts and provides scientific advice to policymakers (Chown et al., 2024). Projects like the Ice Cube Neutrino Observatory (Williams, 2020) and the Antarctic Ice Sheet Mass Balance Intercomparison Exercise (IMBIE) provide critical data on ice dynamics and climate processes (Zhang et al., 2021).



6.1.3 Marine protected areas

Efforts are underway to establish marine protected areas in the Southern Ocean to conserve its unique biodiversity (Champion et al., 2024). The Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR) has created MPAs, such as the Ross Sea Region MPA, which is one of the largest in the world, aiming to protect marine life and their habitats from human impacts.



6.1.4 Sustainable tourism practices

The International Association of Antarctica Tour Operators (IAATO) promotes responsible tourism in Antarctica. IAATO's guidelines ensure that tourism activities have minimal environmental impact, including measures to prevent the introduction of non-native species and strict waste management protocols (Vila et al., 2016).



6.1.5 Conservation efforts

Organizations like the Antarctic and Southern Ocean Coalition (ASOC) work to advocate for the protection of Antarctica's environment. ASOC campaigns for stronger environmental regulations, the establishment of new MPAs, and increased efforts to combat climate change (Goldsworthy and Brennan, 2021).

Antarctica's unique and fragile environment underscores the importance of global cooperation and sustained efforts to mitigate the impacts of global warming and pollution. By protecting this critical region, we contribute to the health and stability of the entire planet, preserving its ecosystems and ensuring that its icy landscapes remain a vital part of Earth's climate system.




6.2 North America
 
6.2.1 Climate policy and agreements

North America is home to several key climate initiatives and policies. The United States rejoined the Paris Agreement (Cavazos et al., 2024) under the Biden administration, committing to significant reductions in greenhouse gas emissions. Canada has also pledged to achieve net-zero emissions by 2050 and has introduced measures like the carbon pricing system to reduce emissions.



6.2.2 Renewable energy projects

The transition to renewable energy is a major focus across the continent. The United States and Canada are investing in wind, solar, and hydroelectric power (Jordaan and Park, 2022) to reduce reliance on fossil fuels. States like California and Texas lead in wind and solar energy production, while Canada harnesses significant hydroelectric power from its vast river systems.



6.2.3 Sustainable urban development

Cities across North America are implementing sustainability plans to reduce their environmental impact. For example, New York City's One (Rudge, 2021) NYC plan includes goals for reducing greenhouse gas emissions, increasing green spaces, and improving public transportation. Vancouver's Greenest City Action Plan aims to make the city the greenest in the world by focusing on carbon reduction, zero waste, and healthy ecosystems (Affolderbach and Schulz, 2017).



6.2.4 Conservation and restoration efforts

Various initiatives focus on protecting and restoring natural ecosystems. In the United States, the Conservation Reserve Program (CRP) encourages farmers to convert environmentally sensitive agricultural land to wildlife habitat (Yin et al., 2021). Mexico's National Commission of Natural Protected Areas works to conserve biodiversity and promote sustainable development in protected areas (De la Mora-De la Mora and López-Miguel, 2022).



6.2.5 Grassroots movements and advocacy

Environmental activism is strong in North America, with numerous grassroots movements advocating for climate action and environmental justice. The Sunrise Movement in the United States mobilizes young people to push for policies like the Green New Deal. Indigenous communities across the continent are leading efforts to protect their lands and waters from environmental degradation, emphasizing the importance of traditional knowledge and stewardship.

North America's diverse and dynamic responses to global warming and pollution demonstrate a commitment to addressing these critical challenges. Through a combination of policy initiatives, technological innovation, and grassroots activism, the continent is working toward a more sustainable and resilient future. However, continued effort and collaboration are essential to meet the urgent demands of climate change and environmental protection (Ley et al., 2023).




6.3 South America
 
6.3.1 International agreements and cooperation

South American countries are part of international climate agreements, committing to reduce greenhouse gas emissions and enhance resilience to climate impacts. Regional cooperation is also seen in initiatives like the Amazon Cooperation Treaty Organization (ACTO), which promotes sustainable development and conservation in the Amazon Basin.



6.3.2 Renewable energy projects

The transition to renewable energy is gaining momentum in South America. Brazil, for example, is a leader in bioenergy, particularly ethanol production from sugarcane. The region also has significant potential for solar and wind energy, with countries like Chile and Uruguay investing heavily in these technologies to diversify their energy mix and reduce emissions (Zabaloy et al., 2019).



6.3.3 Forest conservation and reforestation

Efforts to protect and restore forests are critical in South America. Programs like Brazil's Amazon Fund support projects to prevent deforestation and promote sustainable land use. Additionally, reforestation and afforestation initiatives aim to restore degraded lands and enhance carbon sequestration (Schwartz et al., 2020).



6.3.4 Urban sustainability initiatives

Cities in South America are implementing sustainability plans to address pollution and improve quality of life. For instance, Bogotá's Trans Milenio bus rapid transit system is a model for reducing urban air pollution and greenhouse gas emissions by providing efficient public transportation (Franco et al., 2016). Curitiba, in Brazil, is renowned for its integrated urban planning and green spaces.



6.3.5 Community-based and indigenous initiatives

Indigenous communities play a vital role in conserving South America's natural resources. Initiatives like the Indigenous REDD+ program involve indigenous peoples in efforts to reduce emissions from deforestation and forest degradation while enhancing their livelihoods (Špirić et al., 2023). Community-based conservation projects across the continent focus on sustainable resource management and protecting biodiversity.



6.3.6 Grassroots movements and advocacy

Environmental activism is strong in South America, with numerous grassroots movements advocating for climate action and environmental justice. Organizations and networks work to raise awareness, influence policy, and mobilize communities to address environmental challenges.

South America's approach to global warming and pollution reflects a blend of international cooperation, national policies, technological innovation, and community action. While significant challenges remain, the region's diverse efforts demonstrate a commitment to protecting its unique environments and promoting sustainable development. Continued progress will require collaboration across all sectors of society to meet the urgent demands of climate change and environmental degradation.




6.4 Europe
 
6.4.1 European Green Deal

The European Green Deal is a comprehensive policy framework aimed at making Europe the first climate-neutral continent by 2050 (Mogoş et al., 2023). It involves steps to cut down on greenhouse gas emissions promote energy sources boost energy efficiency and encourage an economy. Key elements of this initiative include the Climate Law, which establishes targets, for reducing emissions and the Just Transition Mechanism, which provides support to areas and communities facing challenges during the shift to a sustainable economy (Ottaviani Aalmo et al., 2022).



6.4.2 Renewable energy and energy efficiency

Europe stands out globally for its efforts in deploying energy resources, wind and solar power, so as to produce electricity is a clean and environmentally friendly way (Dragomir et al., 2016). Countries such as Germany, Denmark, and Spain have invested significantly in building up their energy infrastructure. The EUs Renewable Energy Directive mandates that member nations work toward increasing their reliance on energy sources within their energy supply mix. Renewable sources of energy play an important part in the sustainable supply of energy and in the sustainable economic and social development, mostly by climate change mitigation (Nǎstase et al., 2017). Furthermore programs, like the Energy Efficiency Directive promote practices that enhance energy efficiency across sectors ultimately leading to reduced energy consumption and emissions (Rokicki et al., 2022). The transition to renewable and sustainable energies is intensifying global competition for knowledge exchange, policy development and joint action (Nǎstase et al., 2018b).



6.4.3 Sustainable urban development

European cities are implementing ambitious sustainability plans to address climate change and pollution. Initiatives include enhancing public transportation, increasing green spaces, and promoting sustainable building practices. For example, Copenhagen aims to become carbon-neutral by 2025, while Paris has introduced measures to reduce car use and increase cycling infrastructure (Cavazos et al., 2024).



6.4.4 Biodiversity and conservation

The European Union Biodiversity Strategy, for the year 2030 has the goal of safeguarding and reviving biodiversity throughout the continent (Camarero et al., 2024). This strategy involves promises to increase the size of protected areas revive ecosystems that have been damaged and lessen the impacts on biodiversity caused by pollution and changes in land use. Programs such as the Natura 2000 network, known as the interconnected system of protected regions have a vital role, in preserving Europe natural legacy.



6.4.5 Circular economy

Europe is advancing the transition to a circular economy, where resources are reused, repaired, and recycled to minimize waste. The Circular Economy Action Plan includes measures to reduce waste generation, improve recycling rates, and promote sustainable product design. This approach not only addresses pollution but also supports economic growth and job creation (Fidélis et al., 2021).



6.4.6 Research and innovation

The European Union invests heavily in research and innovation to develop new technologies and solutions for environmental challenges. Programs like Horizon Europe fund research projects on climate change, renewable energy, sustainable agriculture, and pollution reduction (Husiev and Arrien, 2023). Collaboration between research institutions, industry, and governments drives innovation and accelerates the adoption of sustainable practices.



6.4.7 International leadership and cooperation

Europe plays a leading role in international climate negotiations and environmental agreements. The EU actively participates in the United Nations Framework Convention on Climate Change (UNFCCC) (Filho et al., 2022) and supports global initiatives to address climate change and pollution (Boran et al., 2024). European countries also engage in bilateral and regional partnerships to share knowledge and resources for sustainable development.

Europe's proactive and comprehensive approach to addressing global warming and pollution reflects a strong commitment to environmental sustainability and resilience. Through ambitious policies, technological innovation, and international cooperation, Europe aims to protect its diverse ecosystems and ensure a sustainable future for its citizens and the planet. Continued efforts and collaboration are essential to meet the urgent challenges of climate change and environmental degradation.




6.5 Asia
 
6.5.1 International agreements and national policies

Many Asian countries are signatories to international climate agreements, committing to reduce greenhouse gas emissions and enhance climate resilience. National policies and action plans vary across the region but generally focus on promoting renewable energy, improving energy efficiency, and implementing adaptation measures. For example, China's Nationally Determined Contributions (NDCs) under the Paris Agreement include targets for carbon intensity reduction and increasing the share of non-fossil fuels in primary energy consumption (Sattar, 2023).



6.5.2 Renewable energy projects

Asia is making significant strides in renewable energy deployment as well as electric vehicles whose purpose will be to reach its peak emissions before 2030 and achieving carbon neutrality by 2060 (Xie et al., 2022). China is the world's largest producer of solar panels and has the most extensive installed capacity for both solar and wind power. India is also rapidly expanding its renewable energy capacity, with ambitious targets for solar, wind, and hydropower. Countries like Japan and South Korea are investing in advanced technologies, such as offshore wind and hydrogen energy, to transition to cleaner energy sources.



6.5.3 Urban sustainability initiatives

Many Asian cities are implementing sustainability initiatives to tackle pollution and climate change. Singapore includes strategies for reducing carbon emissions, enhancing green spaces, and promoting sustainable urban development. Seoul focuses on renewable energy, electric vehicles, and energy-efficient buildings. Other cities are investing in public transportation, waste management, and green infrastructure to improve urban living conditions and reduce environmental impact.



6.5.4 Forest conservation and reforestation

Efforts to conserve and restore forests are crucial in Asia. Indonesia has implemented a moratorium on new palm oil plantations to protect its rainforests (Yuslaini et al., 2024; Dianjaya and Epira, 2020), while India's Green India Mission aims to increase forest cover and restore degraded ecosystems (Singh, 2024). Community-based Forest management programs in countries like Nepal and the Philippines empower local communities to sustainably manage forest resources and enhance biodiversity conservation.



6.5.5 Adaptation and resilience building

Given the region's vulnerability to climate impacts, many Asian countries are focusing on adaptation (Aoki et al., 2024) and resilience building. Bangladesh, for example, has developed comprehensive strategies to address flooding and sea level rise, including the construction of cyclone shelters and embankments. In the Mekong Delta, Vietnam is implementing measures to cope with saltwater intrusion and improve water management in agriculture.



6.5.6 Technological innovation and research

Asia is a hub for technological innovation in environmental solutions. Japan and South Korea are leaders in developing and deploying technologies for energy efficiency, waste management, and pollution control. China is investing heavily in research and development of clean energy technologies, electric vehicles, and smart grid systems. Collaborative research initiatives, such as the Asia-Pacific Adaptation Network (APAN), facilitate knowledge sharing and capacity building across the region (Uchiyama et al., 2021).



6.5.7 Grassroots movements and environmental advocacy

Grassroots movements and environmental advocacy are gaining momentum in Asia. Non-governmental organizations (NGOs) and community groups are actively involved in raising awareness, advocating for policy changes, and implementing local environmental projects. Youth-led climate movements, have mobilized public support for urgent climate action in countries like India, Thailand, and Japan.

Asia's diverse and dynamic responses to global warming and pollution reflect a strong commitment to addressing these critical challenges. Through a combination of policy initiatives, technological innovation, and community action, the continent is working toward a more sustainable and resilient future. Continued efforts and collaboration at national, regional, and international levels are essential to meet the urgent demands of climate change and environmental protection.




6.6 Africa
 
6.6.1 International agreements and national policies

African countries are active participants in international climate agreements such as the Paris Agreement (Cavazos et al., 2024). National policies and action plans, such as South Africa's National Climate Change Response White Paper and Kenya's Climate Change Act, focus on reducing emissions, enhancing resilience, and promoting sustainable development. The African Union's Agenda 2063 also emphasizes the importance of environmental sustainability.



6.6.2 Renewable energy projects

Africa has significant potential for renewable energy, particularly solar and wind power. Initiatives like the Desert to Power project aim to harness the vast solar energy potential of the Sahel region (Zeng et al., 2024). South Africa is investing in large-scale wind farms, while Kenya is a leader in geothermal energy production. These projects aim to increase energy access, reduce reliance on fossil fuels, and create jobs.



6.6.3 Reforestation and land restoration

Efforts to combat desertification and restore degraded lands are crucial. The Great Green Wall initiative aims to create a mosaic of green and productive landscapes across the Sahel, enhancing food security and livelihoods while sequestering carbon. Community-based reforestation projects in countries like Ethiopia and Rwanda focus on restoring forests and improving land management practices.



6.6.4 Climate adaptation and resilience building

Adaptation initiatives (Portalanza et al., 2024) are vital for enhancing resilience to climate impacts. Projects such as the Africa Adaptation Initiative (AAI) support countries in developing and implementing adaptation strategies. Coastal protection measures, sustainable agriculture practices, and water management projects are being implemented to address the specific vulnerabilities of different regions.



6.6.5 Sustainable agriculture and food security

Sustainable agriculture initiatives aim to improve food security and resilience to climate change. Agroecology, conservation agriculture, and climate-smart agriculture practices are being promoted to enhance soil health, increase crop yields, and reduce emissions (Cohen-Shields et al., 2023). Programs like the Comprehensive Africa Agriculture Development Programme (CAADP) support these efforts across the continent.



6.6.6 Innovative technologies and research

Africa is leveraging technology and research to address environmental challenges. Mobile technology is being used to provide farmers with weather forecasts and agricultural advice. Research institutions and universities are working on solutions to climate and pollution issues, such as drought-resistant crops and efficient water use technologies.



6.6.7 Community-based and indigenous initiatives

Local communities and indigenous peoples play a crucial role in environmental conservation. Traditional knowledge and practices are being integrated into modern conservation efforts. Community-based natural resource management projects empower local populations to sustainably manage forests, rangelands, and water resources.



6.6.8 Grassroots movements and environmental advocacy

Environmental activism and advocacy are growing across Africa. NGOs, youth groups, and community organizations are raising awareness, advocating for policy changes, and implementing grassroots projects. Movements like the African Climate Alliance and Fridays for Future Africa mobilize young people to demand climate action and justice.

Africa's diverse and dynamic responses to global warming and pollution reflect a strong commitment to addressing these critical challenges. Through a combination of international cooperation, national policies, technological innovation, and community action, the continent is working toward a more sustainable and resilient future. Continued efforts and collaboration at all levels are essential to meet the urgent demands of climate change and environmental protection.




6.7 Australia
 
6.7.1 Climate action and renewable energy

Australia is gradually transitioning to renewable energy sources such as solar, wind, and hydroelectric power (McGreevy et al., 2021). While there have been policy challenges and fluctuations in federal climate policy, individual states and territories have implemented renewable energy targets and initiatives to reduce greenhouse gas emissions.



6.7.2 Conservation and biodiversity

Australia has a strong focus on conservation efforts, particularly for its unique flora and fauna. National parks, marine protected areas, and conservation programs aim to preserve biodiversity and ecosystems, including iconic species like koalas and kangaroos.



6.7.3 Adaptation and resilience

Given its vulnerability to climate change impacts, Australia is investing in adaptation measures to build resilience. This includes initiatives to improve water efficiency in agriculture, enhance urban planning to withstand heatwaves and extreme weather events, and support communities affected by climate-related disasters.



6.7.4 Indigenous knowledge and land management

Australia acknowledges the importance of Indigenous knowledge and practices in environmental management. Indigenous land management practices, such as firestick farming, are increasingly recognized for their role in biodiversity conservation and reducing bushfire risks.



6.7.5 Research and innovation

Australian research institutions and universities are engaged in climate science, environmental studies, and sustainable technologies. Projects focus on understanding climate impacts, developing adaptation strategies, and advancing renewable energy solutions.



6.7.6 Public awareness and community engagement

Public awareness campaigns and community engagement initiatives play a crucial role in promoting environmental stewardship and climate action in Australia. Organizations, NGOs, and grassroots movements advocate for stronger environmental policies and encourage sustainable practices among individuals and businesses.

Australia's approach to addressing global warming, pollution, and environmental sustainability reflects a mix of challenges, innovations, and diverse initiatives at various levels of government, communities, and industries. While progress is being made in some areas, ongoing efforts are essential to mitigate climate impacts, protect natural habitats, and ensure a sustainable future for all Australians.





7 The role of oceans: acidification and rising sea levels

The world's oceans play a critical role in regulating climate, absorbing carbon dioxide, and supporting marine life (Christianson et al., 2022). However, human activities, such as burning fossil fuels, contribute to ocean acidification, threatening marine ecosystems (Schulz et al., 2019). Rising sea levels further compound the challenges faced by coastal communities, necessitating global cooperation to mitigate these impacts (Ran et al., 2023). The interconnected nature of oceanic processes emphasizes the need for comprehensive measures to address the root causes of environmental degradation and protect the health of our oceans. From sustainable fishing practices to reducing carbon emissions, preserving the oceans requires a holistic and collaborative approach.



8 The common thread: global collaboration for a sustainable future

Despite the diverse manifestations of climate change and pollution on each continent, a common thread runs through the narrative—the urgent need for global collaboration. International agreements, technological innovation, sustainable practices, and individual actions are essential components of the collective effort required to address the challenges outlined in this study. The urgency of the situation demands a united front against environmental degradation, with nations working together to implement effective policies, share knowledge, and promote sustainable development practices. The shared responsibility for the health of our planet transcends borders and ideologies, emphasizing the interconnectedness of humanity in the face of a planetary crisis.



9 Discussion

This study serves as a comprehensive exploration of the interconnected challenges posed by climate change and pollution on a global scale. From the remote polar regions to the bustling cities of Asia, the consequences of environmental degradation reverberate across continents, impacting ecosystems, communities, and the overall wellbeing of the planet. As we navigate the complexities of a changing climate, the imperative for global cooperation becomes increasingly evident. The choices we make today will shape the future of our planet for generations to come, underscoring the need for collective action, sustainable practices, and a shared commitment to a resilient and harmonious Earth. By acknowledging the challenges and embracing a shared responsibility, we can forge a path toward a more sustainable and equitable future, where the sky above all seven continents remains a symbol of hope and unity. Based on the information provided across different regions and their respective challenges and initiatives related to global warming and pollution, the conclusions are:

Global consensus on urgency: The evidence presented from continents across the globe underscores a consensus on the urgency of addressing global warming and pollution. From the Arctic's melting ice to Australia's devastating bushfires, climate change impacts are diverse and severe, affecting ecosystems, economies, and human health worldwide.

Diverse regional challenges: Each continent faces unique challenges stemming from global warming and pollution. Africa struggles with water scarcity and agricultural impacts, while Asia contends with rapid urbanization and air pollution. The Arctic and Antarctica highlight the polar regions' vulnerability, and Europe demonstrates leadership through policy frameworks and renewable energy investments (Ottaviani Aalmo et al., 2022).

Innovative solutions and initiatives: Despite challenges, there is a clear trend toward innovative solutions and initiatives. Renewable energy deployment, conservation efforts, and community-based initiatives are prevalent across continents. Countries are investing in technology, research, and policy to mitigate emissions, conserve biodiversity, and build resilience to climate impacts.

Role of international cooperation: International agreements play a crucial role in coordinating global efforts to combat climate change (Ji et al., 2024). Regional collaborations and partnerships enhance knowledge sharing and capacity building, demonstrating a collective commitment to sustainable development.

Importance of local action: Grassroots movements, local communities, and indigenous knowledge are pivotal in implementing effective environmental solutions. From reforestation projects in South America to indigenous land management practices in Australia, local action complements national and international efforts toward sustainability.

Call for continued efforts: While progress is evident, the paper concludes with a call for continued efforts and enhanced collaboration at all levels—local, national, and global. Strengthening resilience, reducing emissions, protecting ecosystems, and promoting sustainable practices are imperative to secure a stable climate future for all.

Hope and optimism: Despite the challenges outlined, the paper ends on a note of hope and optimism. The initiatives and commitments highlighted across continents demonstrate that with collective action, innovation, and perseverance, it is possible to mitigate the worst impacts of global warming and pollution and create a sustainable future for generations to come.



Author contributions

BV: Formal analysis, Investigation, Methodology, Visualization, Writing – review & editing. MT: Conceptualization, Formal analysis, Investigation, Methodology, Validation, Visualization, Writing – review & editing. GB: Conceptualization, Data curation, Formal analysis, Investigation, Validation, Visualization, Writing – review & editing. ŞC: Conceptualization, Data curation, Formal analysis, Investigation, Methodology, Validation, Visualization, Writing – review & editing. AB: Methodology, Validation, Visualization, Writing – review & editing. GN: Conceptualization, Data curation, Formal analysis, Investigation, Validation, Writing – original draft.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

We hereby acknowledge the utilization of OpenAI's generative AI tool, ChatGPT, based on the GPT-4 architecture, in the preparation of this manuscript. The AI was employed to assist in specific tasks, such as drafting initial versions, language refinement, or generating ideas for specific sections. The outputs provided by ChatGPT were thoroughly reviewed, edited, and supplemented by the authors to ensure the accuracy, integrity, and originality of the final content. The tool was accessed via the OpenAI platform.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Affolderbach, J., and Schulz, C. (2017). Positioning Vancouver through urban sustainability strategies? The Greenest City 2020 Action Plan. J. Clean. Prod. 164, 676–685. doi: 10.1016/j.jclepro.2017.06.234

 Akan, O. D., Udofia, G. E., Okeke, E. S., Mgbechidinma, C. L., Okoye, C. O., Zoclanclounon, Y. A. B., et al. (2021). Plastic waste: Status, degradation and microbial management options for Africa. J. Environ. Manag. 292:112758. doi: 10.1016/j.jenvman.2021.112758

 Alencar, M. V., Gimenez, B. G., Sasahara, C., Elliff, C. I., Velis, C. A., Rodrigues, L. S., et al. (2023). Advancing plastic pollution hotspotting at the subnational level: Brazil as a case study in the Global South. Mar. Pollut. Bull. 194:115382. doi: 10.1016/j.marpolbul.2023.115382

 Antarctic Treaty System (1991). “Protocol on environmental protection to the Antarctic Treaty,” in Final Report of the XIth Antarctic Special Consultative Meeting (Madrid).

 Aoki, E., Shirai, N., Baba, K., Masuhara, N., and Taniguchi, M. (2024). Developing behavioral models of citizens for adapting to and mitigating climate change: a study on four prefectures in Japan. Front. Clim. 6:1283946. doi: 10.3389/fclim.2024.1283946

 Attipo, R. V., Emvoulou, I. J., and Coffi, A. C. (2023). Climate change and urban stormwater: vulnerability analysis of the 2010 floods in Lomé, Togo. Front. Clim. 5:1281433. doi: 10.3389/fclim.2023.1281433

 Baldoni, A., Melito, L., Marini, F., Galassi, G., Giacomin, P., Filomena, G., et al. (2024). Modeling coastal inundation for adaptation to climate change at local scale: the case of Marche Region (central Italy). Front. Clim. 6:1334625. doi: 10.3389/fclim.2024.1334625

 Balik, J. A., Coop, J. D., Krawchuk, M. A., Naficy, C. E., Parisien, M. A., Parks, S. A., et al. (2024). Biogeographic patterns of daily wildfire spread and extremes across North America. Front. Forests Global Change 7:1355361. doi: 10.3389/ffgc.2024.1355361

 Boran, I., Pettorelli, N., Köberle, A. C., Borges, R. A., De Palma, A., Delgado, D., et al. (2024). Making Global Climate Action work for nature and people: priorities for Race to Zero and Race to Resilience. Environ. Sci. Policy 159:103803. doi: 10.1016/j.envsci.2024.103803

 Braun, M., and Hock, R. (2004). Spatially distributed surface energy balance and ablation modelling on the ice cap of King George Island (Antarctica). Global Plan Change 42, 45–58. doi: 10.1016/j.gloplacha.11.010

 Brook, E. J. (2018). Antarctic and global climate history viewed from ice cores. Nature 558, 200–208. doi: 10.1038/s41586-018-0172-5

 Bulmez, A. M., Brezeanu, A. I., Dragomir, G., Talabǎ, O. M., and Nǎstase, G. (2024). An analysis of romania's energy strategy: perspectives and developments since 2020. Climate 12:101. doi: 10.3390/cli12070101

 Camarero, J. J., Gazol, A., Valeriano, C., Vergarechea, M., and Cattaneo, N. (2024). Growth data of outlying plantations allows benchmarking the tolerance to climate extremes and drought stress in the European larch. Front. Plant Sci. 15:1404347. doi: 10.3389/fpls.2024.1404347

 Castell, N., Grossberndt, S., Gray, L., Fredriksen, M. F., Skaar, J. S., Høiskar, B. A. K., et al. (2021). Implementing citizen science in primary schools: engaging young children in monitoring air pollution. Front. Clim. 3:639128. doi: 10.3389/fclim.2021.639128

 Cavazos, T., Bettolli, M. L., Campbell, D., Sánchez Rodríguez, R. A., Mycoo, M., Arias, P. A., et al. (2024). Challenges for climate change adaptation in Latin America and the Caribbean region. Front. Clim. 6:1392033. doi: 10.3389/fclim.2024.1392033

 Champion, C., Lawson, J. R., Whiteway, T., and Coleman, M. A. (2024). Exposure of marine protected areas to future ocean warming: Indices to guide climate adaptation planning. Ocean Coast. Manag. 254:107143. doi: 10.1016/j.ocecoaman.2024.107143

 Chapman, C. A., Abernathy, K., Chapman, L. J., Downs, C., Effiom, E. O., Gogarten, J. F., et al. (2022). The future of sub-Saharan Africa's biodiversity in the face of climate and societal change. Front. Ecol. Evol. 10:790552. doi: 10.3389/fevo.2022.790552

 Chen, H., Wang, T., Ding, Y., Yuan, F., Zhang, H., Wang, C., et al. (2024). A catchment-wide microplastic pollution investigation of the Yangtze River: the pollution and ecological risk of tributaries are non-negligible. J. Hazard. Mater. 466:133544. doi: 10.1016/j.jhazmat.2024.133544

 Chown, S. L., Bastmeijer, K., Brooks, C. M., Gilbert, N., Phillips, L. M., Shibata, A., et al. (2024). Science advice for international governance – an evidence-based perspective on the role of SCAR in the Antarctic Treaty System. Policy 163:106143. doi: 10.1016/j.marpol.2024.106143

 Christianson, A. B., Cabré, A., Bernal, B., Baez, S. K., Leung, S., Pérez-Porro, A., et al. (2022). The promise of blue carbon climate solutions: where the science supports ocean-climate policy. Front. Mar. Sci. 9:851448. doi: 10.3389/fmars.2022.851448

 Codjoe, S. N. (2020). The implications of extreme weather events for attaining the sustainable development goals in sub-Saharan Africa. Front. Clim. 2:592658. doi: 10.3389/fclim.2020.592658

 Cohen-Shields, N., Sun, T., Hamburg, S. P., and Ocko, I. B. (2023). Distortion of sectoral roles in climate change threatens climate goals. Front. Clim. 5:1163557. doi: 10.3389/fclim.2023.1163557

 Courtin, J., Andreev, A. A., Raschke, E., Bala, S., Biskaborn, B. K., Liu, S., et al. (2021). Vegetation changes in southeastern Siberia during the late Pleistocene and the Holocene. Front. Ecol. Evol. 9:625096. doi: 10.3389/fevo.2021.625096

 Cucina, M. (2023). The lesser of two evils: Enhancing biodegradable bioplastics use to fight plastic pollution requires policy makers interventions in Europe. Environ. Impact Assess. Rev. 103:107230. doi: 10.1016/j.eiar.2023.107230

 Davaze, L., Rabatel, A., Dufour, A., Hugonnet, R., and Arnaud, Y. (2020). Region-Wide Annual Glacier Surface Mass Balance for the European Alps From 2000 to 2016. Front. Earth Sci. 8:149. doi: 10.3389/feart.2020.00149

 De la Mora-De la Mora, G., and López-Miguel, C. (2022). Challenges in the management of urban natural protected area systems and the conservation of ecosystem services in Guadalajara and Monterrey, Mexico. Land Use Policy 114:105987. doi: 10.1016/j.landusepol.2022.105987

 Denny, R. C. H., and Fischer, A. P. (2023). The effects of climate change event characteristics on experiences and response behaviors: a study of small woodland owners in the Upper Midwest, USA. Front. Clim. 5:1158386. doi: 10.3389/fclim.2023.1158386

 Dianjaya, A. R., and Epira, P. (2020). Indonesia green economy implementation readiness of greenhouse gas emissions reduction. J. Contemp. Govern. Public Policy 1, 27–40. doi: 10.46507/jcgpp.v1i1.5

 Dong, Y., Zhai, J., Zhao, Y., Liu, Z., Yang, Q., Jiang, S., et al. (2023). Impacts of large-scale circulation patterns on the temperature extremes in the cold regions of China with global warming. Front. Earth Sci. 11:1120800. doi: 10.3389/feart.2023.1120800

 Dragomir, G., Şerban, A., and Nǎstase, G. (2016). Wind energy in Romania: a review from 2009 to 2016. Renew. Sustain. Energy Rev. 64, 129–143. doi: 10.1016/j.rser.2016.05.080

 Egea, J. A., Caro, M., García-Brunton, J., Gambín, J., Egea, J., Ruiz, D., et al. (2022). Agroclimatic metrics for the main stone fruit producing areas in spain in current and future climate change scenarios: implications from an adaptive point of view. Front. Plant Sci. 13:842628. doi: 10.3389/fpls.2022.842628

 Ekblom Johansson, F., Bakke, J., Støren, E. N., Gillespie, M. K., and Laumann, T. (2022). Mapping of the subglacial topography of folgefonna ice cap in western norway—consequences for ice retreat patterns and hydrological changes. Front. Earth Sci. 10:886361. doi: 10.3389/feart.2022.886361

 Fidélis, T., Cardoso, A. S., Riazi, F., Miranda, A. C., Abrantes, J., Teles, F., et al. (2021). Policy narratives of circular economy in the EU–Assessing the embeddedness of water and land in national action plans. J. Cleaner Prod. 288:125685. doi: 10.1016/j.jclepro.2020.125685

 Filho, W. L., Hickmann, T., Nagy, G. J., Pinho, P., Sharifi, A., Minhas, A., et al. (2022). The influence of the corona virus pandemic on sustainable development goal 13 and United Nations framework convention on climate change processes. Front. Environ. Sci. 10:784466. doi: 10.3389/fenvs.2022.784466

 Franco, J. F., Segura, J. F., and Mura, I. (2016). Air pollution alongside bike-paths in bogotá-colombia. Front. Environ. Sci. 4:77. doi: 10.3389/fenvs.2016.00077

 Galaiduk, R., Lebreton, L., Techera, E., and Reisser, J. (2020). Transnational plastics: an australian case for global action. Front. Environ. Sci. 8:115. doi: 10.3389/fenvs.2020.00115

 Gallardo, L., Escribano, J., Dawidowski, L., Rojas, N., de Fátima Andrade, M., Osses, M., et al. (2012). Evaluation of vehicle emission inventories for carbon monoxide and nitrogen oxides for Bogotá, Buenos Aires, Santiago, and São Paulo. Atmos. Environ. 47, 12–19. doi: 10.1016/j.atmosenv.2011.11.051

 Garofalo, F., Santovito, G., and Amelio, D. (2019). Morpho-functional effects of heat stress on the gills of Antarctic T. bernacchii and C. hamatus. Marine Pollut. Bull. 141, 194–204. doi: 10.1016/j.marpolbul.2019.02.048

 Gaylard, S., and Waycott, M. (2020). Review of coast and marine ecosystems in temperate Australia demonstrates a wealth of ecosystem services. Front. Mar. Sci. 7:453. doi: 10.3389/fmars.2020.00453

 Ginanjar, W. R., and Mubarrok, A. Z. (2020). Civil society and global governance: the indirect participation of extinction rebellion in global governance on climate change. J. Contemp. Govern. Public Policy 1, 41–52. doi: 10.46507/jcgpp.v1i1.8

 Girones, L., Adaro, M. E., Pozo, K., Baini, M., Panti, C., Fossi, M. C., et al. (2024). Spatial distribution and characteristics of plastic pollution in the salt marshes of Bahía Blanca Estuary, Argentina. Sci. Total Environ. 912:169199. doi: 10.1016/j.scitotenv.2023.169199

 Glessmer, M. S., Steiger, N., Darelius, E., and WåHlin, A. (2020). Are warm ocean currents melting the ice in Antarctica? Front. Young Minds 8:124. doi: 10.3389/frym.2020.00124

 Goldsworthy, L., and Brennan, E. (2021). Climate change in the Southern Ocean: Is the Commission for the Convention for the Conservation of Antarctic Marine Living Resources doing enough? Mar. Policy 130:104549. doi: 10.1016/j.marpol.2021, 104549

 Guan, X., Zhu, K., Huang, X., Zeng, X., and He, Y. (2021). Precipitation changes in semi-arid regions in East Asia under global warming. Front. Earth Sci. 9:762348. doi: 10.3389/feart.2021.762348

 Husiev, O., and Arrien, O. U. (2023). What does Horizon 2020 contribute to? Analysing and visualising the community practices of Europe's largest research and innovation programme. Energy Res. Soc. Sci. 95:102879. doi: 10.1016/j.erss.2022.102879

 Isaza, A., Kay, M., Evans, J. P., Prasad, A., and Bremner, S. (2023). Air quality impacts on rooftop photovoltaic energy production during the 2019–2020 Australian bushfires season. Solar Energy 257, 240–248. doi: 10.1016/j.solener.2023.04.014

 Ji, Y., Fu, J., Liu, B., and Tan, X. (2024). Can limiting global temperature rise to below 2°C warming prevent the emergence of unprecedented drought? Agric. For. Meteorol. 352:110047. doi: 10.1016/j.agrformet.2024.110047

 Jordaan, S. M., and Park, J. (2022). Innovation in intermittent electricity and stationary energy storage in the United States and Canada: a review. Renew. Sustain. Energy Rev. 158:112149. doi: 10.1016/j.rser.2022.112149

 Karlson, B., Andersen, P., Arneborg, L., Cembella, A., Eikrem, W., John, U., et al. (2021). Harmful algal blooms and their effects in coastal seas of Northern Europe. Harmful Algae 102:101989. doi: 10.1016/j.hal.2021.101989

 Leviston, Z., Stanley, S. K., Rodney, R. M., Walker, I., Reynolds, J., Christensen, B. K., et al. (2023). Solastalgia mediates between bushfire impact and mental health outcomes: a study of Australia's 2019–2020 bushfire season. J. Environ. Psychol. 90:102071. doi: 10.1016/j.jenvp.2023.102071

 Ley, D., Guillén Bolaños, T., Castaneda, A., Hidalgo, H. G., Girot Pignot, P. O., Fernández, R., et al. (2023). Central America urgently needs to reduce the growing adaptation gap to climate change. Front. Clim. 5:1215062. doi: 10.3389/fclim.2023.1215062

 Li, B., Liu, Y., Zhang, T., and Wang, Y. (2022). The psychological impact of smog pollution on investors. Front. Psychol. 13:803336. doi: 10.3389/fpsyg.2022.803336

 Li, N., Zheng, X., Su, T., Ma, X., Zhu, J., Cheng, D. A., et al. (2024). A key hub for climate systems: deciphering from Southern Ocean sea surface temperature variability. Front. Mar. Sci. 11:1361892. doi: 10.3389/fmars.2024.1361892

 Maezumi, S. Y., Power, M. J., Smith, R. J., McLauchlan, K. K., Brunelle, A. R., Carleton, C., et al. (2023). Fire-human-climate interactions in the Bolivian Amazon rainforest ecotone from the Last Glacial Maximum to late Holocene. Front. Environ. Archaeol. 2:1208985. doi: 10.3389/fearc.2023.1208985

 Marín, D., Calle, N., Arango, V., Betancur, P., Pérez, M., Orozco, L. Y., et al. (2024). Knowledge, attitudes and practices about air pollution and its health effects in 6th to 11th-grade students in Colombia: a cross-sectional study. Front. Public Health 12:1390780. doi: 10.3389/fpubh.2024.1390780

 McGreevy, D. M., MacDougall, C., Fisher, D. M., Henley, M., and Baum, F. (2021). Expediting a renewable energy transition in a privatised market via public policy: the case of south Australia 2004-18. Energy Policy 148:111940. doi: 10.1016/j.enpol.2020.111940

 Meng, Y., Liu, L., and Ran, Q. (2022). Does environmentally biased technological progress reduce air pollution emissions? Empirical analysis based on spatial model and PSTR model. Front. Environ. Sci. 10:996349. doi: 10.3389/fenvs.2022.996349

 Meyer, A., Bresson, H., Gorodetskaya, I. V., and Harris, R. M. (2023). Extreme climate and weather events in a warmer world. Clim. Change 44:682759. doi: 10.3389/frym.2022.682759

 Mitchell, M., Wiacek, A., and Ashpole, I. (2021). Surface ozone in the North American pollution outflow region of Nova Scotia: long-term analysis of surface concentrations, precursor emissions and long-range transport influence. Atmos. Environ. 261:118536. doi: 10.1016/j.atmosenv.2021.118536

 Mogoş, R. I., Petrescu, I., Chiotan, R. A., Creţu, R. C., Troacǎ, V. A., Mogoţ, P. L., et al. (2023). Greenhouse gas emissions and Green Deal in the European Union. Front. Environ. Sci. 11:1141473. doi: 10.3389/fenvs.2023.1141473

 Nǎstase, G., Şerban, A., Dragomir, G., and Brezeanu, A. I. (2018b). Photovoltaic development in Romania. Reviewing what has been done. Renew. Sustain. Energy Rev. 94, 523–535. doi: 10.1016/j.rser.2018.06.056

 Nǎstase, G., Serban, A., Nǎstase, A. F., Dragomir, G., and Brezeanu, A. I. (2017). Hydropower development in Romania. A review from its beginnings to the present. Renew. Sustain. Energy Rev. 80, 297–312. doi: 10.1016/j.rser.2017.05.209

 Nǎstase, G., Şerban, A., Nǎstase, A. F., Dragomir, G., and Brezeanu, A. I. (2018a). Air quality, primary air pollutants and ambient concentrations inventory for Romania. Atmos. Environ. 184, 292–303. doi: 10.1016/j.atmosenv.2018.04.034

 Ndambwa, B. J., and Moonga, G. (2024). Decentralising Climate Governance in the Global South: lessons from Itezhi-Tezhi and the Kafue Wetlands, Zambia. J. Contemp. Govern. Public Policy 5, 33–54. doi: 10.46507/jcgpp.v5i1.190

 Ottaviani Aalmo, G., Gioli, B., Rodriguez, D. G. P., Tuomasjukka, D., Liu, H. Y., Pastore, M. C., et al. (2022). Development of a novel framework for the assessment and improvement of climate adaptation and mitigation actions in Europe. Front. Sustain. Cities 4:833098. doi: 10.3389/frsc.2022.833098

 Peters, G. P. (2024). We are not on track: greenhouse gas emissions are higher than ever! Front. Young Minds 12:1343809. doi: 10.3389/frym.2024.1343809

 Portalanza, D., Torres, M., Rosso, F., Zuluaga, C. F., Durigon, A., Horgan, F. G., et al. (2024). Climate variability and change in Ecuador: dynamic downscaling of regional projections with RegCM4 and HadGEM2-ES for informed adaptation strategies. Front. Clim. 6:1344868. doi: 10.3389/fclim.2024.1344868

 Pothiraj, C., Gokul, T. A., Kumar, K. R., Ramasubramanian, A., Palanichamy, A., Venkatachalam, K., et al. (2023). Vulnerability of microplastics on marine environment: a review. Ecol. Indic. 155:111058. doi: 10.1016/j.ecolind.2023.111058

 Rabuffetti, G., Brola, J., Pérez, D., Somoza, G. M., and Carriquiriborde, P. (2024). EROD activity in the native fish Cnesterodon decemmaculatus as a biomarker for assessing aquatic pollution by AhR agonist chemicals within the Rio de la Plata Basin. Sci. Total Environ. 947:174721. doi: 10.1016/j.scitotenv.2024.174721

 Ran, J., Chao, N., Yue, L., Chen, G., Wang, Z., Wu, T., et al. (2023). Quantifying the contribution of temperature, salinity, and climate change to sea level rise in the Pacific Ocean: 2005-2019. Front. Mar. Sci. 10:1200883. doi: 10.3389/fmars.2023.1200883

 Rascon, J., Gosgot Angeles, W., Quiñones Huatangari, L., and Oliva, M. (2021). Dry and wet events in Andean populations of northern Peru: a case study of chachapoyas, Peru. Front. Environ. Sci. 9:614438. doi: 10.3389/fenvs.2021.614438

 Razak, T. B., Roff, G., Lough, J. M., and Mumby, P. J. (2020). Growth responses of branching versus massive corals to ocean warming on the Great Barrier Reef, Australia. Sci. Total Environ. 705:135908. doi: 10.1016/j.scitotenv.2019.135908

 Rokicki, T., Koszela, G., Ochnio, L., Perkowska, A., Bórawski, P., Bełdycka-Bórawska, A., et al. (2022). Changes in the production of energy from renewable sources in the countries of Central and Eastern Europe. Front. Energy Res. 10:993547. doi: 10.3389/fenrg.2022.993547

 Rudge, K. (2021). Participatory climate adaptation planning in New York City: analyzing the role of community-based organizations. Urban Clim. 40:101018. doi: 10.1016/j.uclim.2021.101018

 Sattar, U. (2023). Achieving net zero with internationally determined contributions. Front. Environ. Sci. 11:1249193. doi: 10.3389/fenvs.2023.1249193

 Schinko, T., Karabaczek, V., Menk, L., and Kienberger, S. (2024). Identifying constraints and limits to climate change adaptation in Austria under deep uncertainty. Front. Clim. 6:1303767. doi: 10.3389/fclim.2024.1303767

 Schulz, K. G., Hartley, S., and Eyre, B. (2019). Upwelling amplifies ocean acidification on the east Australian shelf: implications for marine ecosystems. Front. Mar. Sci. 6:636. doi: 10.3389/fmars.2019.00636

 Schwartz, N. B., Aide, T. M., Graesser, J., Grau, H. R., and Uriarte, M. (2020). Reversals of reforestation across Latin America limit climate mitigation potential of tropical forests. Front. Forests Global Change 3:85. doi: 10.3389/ffgc.2020.00085

 Sfriso, A. A., Tomio, Y., Rosso, B., Gambaro, A., Sfriso, A., Corami, F., et al. (2020). Microplastic accumulation in benthic invertebrates in Terra Nova Bay (Ross Sea, Antarctica). Environ. Int. 137:105587. doi: 10.1016/j.envint.2020.105587

 Shaw, T. A., Arias, P. A., Collins, M., Coumou, D., Diedhiou, A., Garfinkel, C. I., et al. (2024). Regional climate change: consensus, discrepancies, and ways forward. Front. Clim. 6:1391634. doi: 10.3389/fclim.2024.1391634

 Shehu, Z., Nyakairu, G. W. A., and Tebandeke, E. (2022). Overview of African water resources contamination by contaminants of emerging concern. Sci. Total Environ. 852:158303. doi: 10.1016/j.scitotenv.2022.158303

 Singh, A. P. (2024). Assessment of India's Green Hydrogen Mission and environmental impact. Renew. Sustain. Energy Rev. 203:114758. doi: 10.1016/j.rser.2024.114758

 Soßdorf, A. (2022). “Listen to the science!”—The role of scientific knowledge for the Fridays for Future movement. Front. Commun. 7:983929. doi: 10.3389/fcomm.2022.983929

 Špirić, J., Salinas-Melgoza, M. A., Merlo-Reyes, A., and Ramírez, M. I. (2023). Estimating the causal effect of forestry programs on forest recovery in a REDD+ priority area in Michoacán, Mexico. For. Policy Econ. 146:102879. doi: 10.1016/j.forpol.2022.102879

 Tejedo, P., Benayas, J., Cajiao, D., Leung, Y. F., De Filippo, D., and Liggett, D. (2022). What are the real environmental impacts of Antarctic tourism? Unveiling their importance through a comprehensive meta-analysis. J. Environ. Manag. 308:114634. doi: 10.1016/j.jenvman.2022.114634

 Torres, P. Á., Rabalais, N. N., and Gutiérrez, J. M. P. (2017). Research and community of practice of the Gulf of Mexico large marine ecosystem. Environ. Dev. 22, 166–174. doi: 10.1016/j.envdev.2017.04.004

 Uchiyama, C., Ismail, N., and Stevenson, L. A. (2021). Assessing contribution to the Sendai Framework: case study of climate adaptation and disaster risk reduction projects across sectors in Asia-Pacific (2015–2020). Progr. Disaster Sci. 12:100195. doi: 10.1016/j.pdisas.2021.100195

 Unfried, K., and Wang, F. (2024). Importing air pollution? Evidence from China's plastic waste imports. J. Environ. Econ. Manage. 125:102996. doi: 10.1016/j.jeem.2024.102996

 Vila, M., Costa, G., Angulo-Preckler, C., Sarda, R., and Avila, C. (2016). Contrasting views on Antarctic tourism: ‘Last chance tourism' or ‘ambassadorship' in the last of the wild. J. Clean. Prod. 111, 451–460. doi: 10.1016/j.jclepro.2014.12.061

 Wang, D., Ma, H., Chen, Z., and Shi, G. (2022). Occurrences and possible sources of persistent organic pollutants (POPs) in ice-free area soils in East Antarctica. Catena (Amst) 212:106083. doi: 10.1016/j.catena.2022.106083

 Williams, D. (2020). Status and prospects for the IceCube Neutrino Observatory. Nucl. Instrum. Methods Phys. Res. A 952:109. doi: 10.1016/j.nima.2018.11.109

 Wood, L. R., Neumann, K., Nicholson, K. N., Bird, B. W., Dowling, C. B., Sharma, S., et al. (2020). Melting himalayan glaciers threaten domestic water resources in the mount everest region, Nepal. Front. Earth Sci. 8:128. doi: 10.3389/feart.2020.00128

 Xie, M., Liu, X., Yan, W., Li, Y., Liu, X., Zhang, G., et al. (2022). Carbon emission reduction pathways under carbon neutrality targets in Gansu province of China. Front. Environ. Sci. 10:1042344. doi: 10.3389/fenvs.2022.1042344

 Yang, Y., Ho, H. C., and Lolli, S. (2022). Climate Change, Aerosol Pollution and Public Health Risk in an Urban Context. Front. Clim. 4:862982. doi: 10.3389/fclim.2022.862982

 Yao, Y., Zhang, Z., Zhang, Z., and Meng, F. (2024). Are cities ready for climate change? Exploring the spatial discrepancies between urban vulnerability and adaptation readiness. Front. Clim. 6:1293651. doi: 10.3389/fclim.2024.1293651

 Yin, D., Wang, L., Zhu, Z., Clark, S. S., Cao, Y., Besek, J., et al. (2021). Water quality related to Conservation Reserve Program (CRP) and cropland areas: evidence from multi-temporal remote sensing. Int. J. Appl. Earth Observ. Geoinf. 96:102272. doi: 10.1016/j.jag.2020.102272

 Yuslaini, N., Andriyus, A., Febriyanti, D., and Wicaksono, A. (2024). Sustainable palm oil investment climate in indonesia: foreign and domestic promotion by the local government. J. Contemp. Govern. Public Policy 5, 71–86. doi: 10.46507/jcgpp.v5i1.266

 Zabaloy, M. F., Recalde, M. Y., and Guzowski, C. (2019). Are energy efficiency policies for household context dependent? A comparative study of Brazil, Chile, Colombia and Uruguay. Energy Res. Soc. Sci. 52, 41–54. doi: 10.1016/j.erss.2019.01.015

 Zeng, Y., Jia, L., Menenti, M., Jiang, M., Zheng, C., Bennour, A., et al. (2024). Regional divergent evolution of vegetation greenness and climatic drivers in the Sahel-Sudan-Guinea region: nonlinearity and explainable machine learning. Front. Forests Global Change 7:1416373. doi: 10.3389/ffgc.2024.1416373

 Zhang, B., Yao, Y., Liu, L., and Yang, Y. (2021). Interannual ice mass variations over the Antarctic ice sheet from 2003 to 2017 were linked to El Niño-Southern Oscillation. Earth Planet. Sci. Lett. 560:116796. doi: 10.1016/j.epsl.2021.116796

 Ziervogel, G., and Taylor, A. (2023). A co-produced national climate change risk and vulnerability assessment framework for South Africa. Front. Clim. 5:1197167. doi: 10.3389/fclim.2023.1197167

Copyright
 © 2024 Vuţoiu, Tǎbǎcaru, Beşchea, Câmpean, Bulmez and Nǎstase. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Seven continents. One sky



		1 Introduction



		2 Methodology



		3 The current situation



		3.1 Antarctica: unraveling the secrets of the southernmost continent



		3.2 North America: from wildfires to hurricanes



		3.3 South America: Amazon rainforest at a crossroads



		3.4 Europe: the frontlines of climate action



		3.5 Asia: the battle against air pollution



		3.6 Africa: climate vulnerability and adaptation



		3.7 Australia: battling bushfires and coral bleaching







		4 The continents are warming



		4.1 Global warming in Antarctica



		4.1.1 Rising temperatures



		4.1.2 Ice melt and sea level rise



		4.1.3 Ocean warming and acidification









		4.2 Global warming in North America



		4.2.1 Rising temperatures



		4.2.2 Extreme weather events



		4.2.3 Melting glaciers and ice









		4.3 Global warming in South America



		4.3.1 Rising temperatures



		4.3.2 Glacier retreat



		4.3.3 Extreme weather events



		4.3.4 Amazon rainforest









		4.4 Global warming in Europe



		4.4.1 Rising temperatures



		4.4.2 Melting glaciers and ice



		4.4.3 Extreme weather events









		4.5 Global warming in Asia



		4.5.1 Rising temperatures



		4.5.2 Glacial melt and sea level rise



		4.5.3 Extreme weather events









		4.6 Global warming in Africa



		4.6.1 Rising temperatures



		4.6.2 Droughts and desertification



		4.6.3 Sea level rise and coastal erosion



		4.6.4 Impact on biodiversity









		4.7 Global warming in Australia



		4.7.1 Temperature rise



		4.7.2 Bushfires and droughts



		4.7.3 Ocean warming













		5 The effect of pollution at a global level



		5.1 Pollution in Antarctica



		5.1.1 Persistent organic pollutants



		5.1.2 Microplastics



		5.1.3 Scientific and tourism activities









		5.2 Pollution in North America



		5.2.1 Air pollution



		5.2.2 Water pollution



		5.2.3 Plastic pollution









		5.3 Pollution in South America



		5.3.1 Air pollution



		5.3.2 Water pollution



		5.3.3 Plastic pollution









		5.4 Pollution in Europe



		5.4.1 Air pollution



		5.4.2 Water pollution



		5.4.3 Plastic and chemical pollution









		5.5 Pollution in Asia



		5.5.1 Air pollution



		5.5.2 Water pollution



		5.5.3 Plastic and chemical pollution









		5.6 Pollution in Africa



		5.6.1 Air pollution



		5.6.2 Water pollution



		5.6.3 Plastic and waste management









		5.7 Pollution in Australia



		5.7.1 Air pollution



		5.7.2 Water pollution



		5.7.3 Plastic pollution













		6 Current initiatives



		6.1 Antarctica



		6.1.1 International agreements and treaties



		6.1.2 Climate research and monitoring



		6.1.3 Marine protected areas



		6.1.4 Sustainable tourism practices



		6.1.5 Conservation efforts









		6.2 North America



		6.2.1 Climate policy and agreements



		6.2.2 Renewable energy projects



		6.2.3 Sustainable urban development



		6.2.4 Conservation and restoration efforts



		6.2.5 Grassroots movements and advocacy









		6.3 South America



		6.3.1 International agreements and cooperation



		6.3.2 Renewable energy projects



		6.3.3 Forest conservation and reforestation



		6.3.4 Urban sustainability initiatives



		6.3.5 Community-based and indigenous initiatives



		6.3.6 Grassroots movements and advocacy









		6.4 Europe



		6.4.1 European Green Deal



		6.4.2 Renewable energy and energy efficiency



		6.4.3 Sustainable urban development



		6.4.4 Biodiversity and conservation



		6.4.5 Circular economy



		6.4.6 Research and innovation



		6.4.7 International leadership and cooperation









		6.5 Asia



		6.5.1 International agreements and national policies



		6.5.2 Renewable energy projects



		6.5.3 Urban sustainability initiatives



		6.5.4 Forest conservation and reforestation



		6.5.5 Adaptation and resilience building



		6.5.6 Technological innovation and research



		6.5.7 Grassroots movements and environmental advocacy









		6.6 Africa



		6.6.1 International agreements and national policies



		6.6.2 Renewable energy projects



		6.6.3 Reforestation and land restoration



		6.6.4 Climate adaptation and resilience building



		6.6.5 Sustainable agriculture and food security



		6.6.6 Innovative technologies and research



		6.6.7 Community-based and indigenous initiatives



		6.6.8 Grassroots movements and environmental advocacy









		6.7 Australia



		6.7.1 Climate action and renewable energy



		6.7.2 Conservation and biodiversity



		6.7.3 Adaptation and resilience



		6.7.4 Indigenous knowledge and land management



		6.7.5 Research and innovation



		6.7.6 Public awareness and community engagement













		7 The role of oceans: acidification and rising sea levels



		8 The common thread: global collaboration for a sustainable future



		9 Discussion



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Climate












OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Climate







