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Abstract 

 

Extreme weather events, such as intense storms, prolonged droughts, and heavy rainfall, are becoming 

more frequent in tropical regions as a result of global climate change. This paper investigates how these 

events are altering long-established climate patterns in equatorial zones. By examining recent data on 

extreme weather trends and their impact on local climates, ecosystems, and human societies, this study 

highlights the critical role these events play in shaping the future of tropical climates. The research also 

discusses the implications for environmental sustainability and the resilience of communities living in 

tropical areas. Understanding the connection between extreme weather and shifting climate patterns is 

crucial for developing effective adaptation and mitigation strategies in these vulnerable regions. 
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A. INTRODUCTION 

Tropical regions, particularly those near the equator, have long been 

characterized by relatively stable and predictable weather patterns, marked by 

consistent high temperatures and abundant rainfall. These regions are home to diverse 

ecosystems, including tropical rainforests and savannas, which depend on regular 

weather cycles for their survival. Historically, the climate in these regions has been 

shaped by phenomena such as the Intertropical Convergence Zone (ITCZ), monsoon 

systems, and trade winds, all of which contribute to their unique climatic 

characteristics. However, in recent decades, the stability of these climatic patterns has 

been increasingly disrupted by extreme weather events, a trend closely linked to 

global climate change. Extreme weather events, defined as unusual, severe, or 

unseasonal occurrences, include intense storms, cyclones, prolonged droughts, and 

abnormal rainfall. These events, once considered rare, are now becoming more 

frequent and intense in tropical regions, largely due to rising global temperatures and 

altered atmospheric dynamics. Such disruptions in weather patterns pose significant 

challenges to ecosystems, economies, and communities that have traditionally relied 

on the predictability of the tropical climate. The increasing variability and extremity 

of weather events in these areas are not just temporary anomalies but are indicative of 

broader shifts in global climate systems, with the tropics facing disproportionate 

impacts. 

This study aims to explore the role that extreme weather events play in shifting 

climate patterns in tropical regions. By examining trends in storm frequency, rainfall 

intensity, and drought occurrences, this research will shed light on the mechanisms 
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through which these events contribute to long-term climatic changes. Additionally, 

this paper will analyze the environmental and socio-economic impacts of these shifts, 

focusing on biodiversity loss, agriculture, and the vulnerability of human populations. 

Understanding how extreme weather is influencing climate patterns in tropical 

regions is crucial for the development of effective adaptation and mitigation 

strategies. Many communities in these regions are ill-equipped to cope with the 

increasing severity of weather-related disruptions, which can lead to food insecurity, 

displacement, and economic instability. Moreover, tropical ecosystems, which play a 

key role in global carbon cycles and biodiversity conservation, are at risk of 

degradation due to these climate shifts. Thus, there is an urgent need for scientific 

research that not only documents these changes but also offers practical solutions for 

building resilience against future extreme weather events.  

However, over the last several decades, the tropics have begun to experience 

significant deviations from these long-established climate patterns, primarily driven 

by the increasing frequency and intensity of extreme weather events. These extreme 

events include severe tropical cyclones, unusually heavy and prolonged rainfall, 

devastating floods, and prolonged droughts. A growing body of scientific evidence 

links these extreme weather events to anthropogenic climate change, particularly the 

rise in global temperatures, which intensifies atmospheric and oceanic processes. As 

the climate warms, tropical regions are becoming hotspots for climatic disruption, 

where the balance of temperature, humidity, and precipitation is increasingly 

destabilized. The frequency and intensity of tropical storms and cyclones, for example, 

have been shown to increase with rising sea surface temperatures, leading to more 

destructive storm surges, flooding, and wind damage. Similarly, the intensification of 

the hydrological cycle has caused more frequent and extreme rainfall events, leading 

to flash floods in some areas, while other regions experience prolonged droughts as a 

result of shifting rainfall patterns. These changes do not only affect weather in the 

short term but have profound implications for long-term climate stability in tropical 

zones. For instance, the alteration of precipitation patterns due to these extreme events 

can disrupt water availability, agricultural cycles, and forest regeneration, which are 

crucial for both human and ecological systems. The primary focus of this study is to 

examine how extreme weather events are not only singular events but catalysts for 

broader shifts in regional climate patterns. Extreme storms, for instance, are becoming 

more intense as the ocean surface warms, providing more energy to storm systems. 

This results in greater storm frequency and intensity, which directly impacts tropical 

climates by altering precipitation patterns and increasing flood risks. The damage 

caused by such storms to infrastructure and ecosystems often has long-term 

repercussions, including reduced agricultural productivity, increased soil erosion, 

and the destruction of critical habitats. Moreover, the rising frequency of droughts in 

traditionally wet tropical regions poses a unique challenge. Tropical forests, which 

rely on regular and predictable rainfall, are particularly vulnerable to drought 

conditions. Prolonged dry spells reduce soil moisture, inhibit plant growth, and 

increase the risk of forest fires. These conditions, in turn, contribute to the 
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destabilization of local climates, as the loss of forest cover reduces the region's ability 

to sequester carbon and regulate temperature. This feedback loop exacerbates both 

local and global climate change, amplifying the frequency and intensity of extreme 

weather events. 

Another significant impact is seen in the variability of rainfall patterns. 

Changes in the intensity and duration of the rainy seasons can lead to unpredictable 

water availability, directly affecting agriculture, fisheries, and water supply systems. 

For instance, excessive rainfall can lead to flooding and crop loss, while insufficient 

rainfall can trigger drought conditions and water scarcity. The imbalance of these 

systems jeopardizes food security in many tropical countries, where agriculture 

remains a primary livelihood for millions of people. The impact of shifting climate 

patterns caused by extreme weather is multifaceted. Ecologically, tropical forests, 

which play a critical role in maintaining global biodiversity, carbon storage, and 

climate regulation, are under increasing threat. Changes in temperature and 

precipitation alter species distributions, disrupt reproductive cycles, and lead to 

habitat degradation. Many species may face extinction due to their inability to adapt 

to rapid climatic shifts, while invasive species could thrive in new conditions, further 

disturbing the ecosystem balance. Coral reefs, another crucial ecosystem in tropical 

regions, are also severely affected by rising sea temperatures and stronger storms, 

leading to coral bleaching and reef degradation. On a societal level, communities in 

tropical regions, many of which are already vulnerable due to limited infrastructure 

and resources, face increased risks from extreme weather events. Coastal cities are 

especially susceptible to the combined threats of stronger storms, rising sea levels, and 

coastal erosion, all of which can lead to displacement and economic loss. Rural 

populations that depend on agriculture are vulnerable to both floods and droughts, 

which can destroy crops, reduce food security, and exacerbate poverty. Additionally, 

the increased intensity of these events can overwhelm local governments and disaster 

management systems, leading to a prolonged recovery period and slower economic 

growth. 

Understanding the role of extreme weather in shifting climate patterns is 

crucial for informing climate policy and guiding adaptation strategies. Developing 

nations in tropical regions are often disproportionately affected by climate change, 

despite contributing relatively little to global greenhouse gas emissions. As such, there 

is an urgent need for international cooperation to provide financial and technical 

support for climate adaptation in these regions. Strategies may include building more 

resilient infrastructure, improving early warning systems for extreme weather events, 

and promoting sustainable agricultural practices that can withstand climate 

variability. This paper will explore the potential pathways for building resilience in 

tropical regions through adaptation and mitigation strategies. It will discuss how 

policymakers can address the increasing risks associated with extreme weather events 

by integrating climate science into planning and development policies. Furthermore, 

the research will highlight the importance of preserving tropical ecosystems as natural 
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buffers against climate change, particularly rainforests, which play a vital role in 

regulating local and global climate systems. 

 

B. RESULTS AND DISCUSSION 

The analysis of historical climate data and recent meteorological records shows 

a clear upward trend in the frequency and intensity of extreme weather events in 

tropical regions. Specifically, tropical storms, heavy rainfall episodes, prolonged 

droughts, and intense heatwaves have been occurring more frequently and with 

greater severity over the past few decades. These changes correlate strongly with 

global warming, which has increased the energy in the Earth’s climate system, thereby 

intensifying atmospheric and oceanic processes. Data from the National Oceanic and 

Atmospheric Administration (NOAA) and other meteorological agencies reveal a 

significant rise in the intensity of tropical cyclones in recent years, particularly in the 

Western Pacific and North Atlantic. Warmer sea surface temperatures, a direct result 

of global warming, have been identified as a key driver behind this trend. Warmer 

oceans provide more energy to fuel these storms, making them more destructive. For 

example, hurricanes and typhoons, such as Typhoon Haiyan (2013) and Hurricane 

Maria (2017), have caused widespread devastation in tropical regions, leaving long-

lasting impacts on both ecosystems and human communities. Moreover, studies 

indicate that the number of Category 4 and 5 tropical cyclones—the most powerful 

types—has increased. These storms bring not only extreme winds but also heavy 

rainfall, leading to flash floods, landslides, and widespread infrastructure damage. In 

regions like the Caribbean, Southeast Asia, and the Pacific islands, these intensified 

storms are reshaping the coastal and marine environments, eroding shorelines, and 

destroying coral reefs, which serve as important natural barriers. 

Extreme rainfall events, which have historically been sporadic in many tropical 

regions, are becoming more frequent and intense. Research from the 

Intergovernmental Panel on Climate Change (IPCC) has documented a marked 

increase in rainfall variability in equatorial regions. This increased variability is 

disrupting the once predictable wet and dry seasons, leading to excessive 

precipitation in short periods, often followed by extended droughts. For instance, the 

East African region has seen a rise in extreme rain events that trigger devastating 

floods, overwhelming infrastructure and agricultural systems. In many tropical areas, 

urban centers are especially vulnerable to flooding due to inadequate drainage 

systems and poor urban planning. The combination of rapid urbanization and 

extreme rainfall has led to severe flooding in cities such as Manila, Lagos, and Jakarta, 

displacing millions of people and causing economic damage. Agricultural zones in 

these regions have also been affected, with crops being destroyed by flash floods or 

waterlogged soils, which significantly reduce agricultural productivity. On the other 

hand, prolonged droughts are becoming more common in regions that traditionally 

receive abundant rainfall, such as parts of the Amazon Basin, Southeast Asia, and the 

African tropics. These droughts are often linked to shifts in global atmospheric 

circulation patterns, such as the El Niño-Southern Oscillation (ENSO), which have 
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been altered due to climate change. For example, the severe drought experienced in 

the Amazon rainforest in 2005 and 2010 caused widespread tree mortality, increased 

the risk of wildfires, and disrupted water cycles. Heatwaves, once rare in the tropics, 

are also becoming more frequent and intense. The combination of rising temperatures 

and reduced rainfall during droughts has led to extreme heat events that stress 

ecosystems and human populations. These heatwaves exacerbate the effects of 

drought by increasing evapotranspiration rates, further depleting water resources. In 

regions such as sub-Saharan Africa, heatwaves and drought have combined to create 

persistent agricultural challenges, reducing food security and exacerbating poverty. 

Extreme weather events are causing profound disruptions to the hydrological 

cycles in tropical regions. The balance between precipitation and evaporation, which 

maintains the region's water resources, is increasingly skewed. Excessive rainfall 

events contribute to flooding, soil erosion, and the rapid runoff of water, preventing 

it from replenishing groundwater supplies. In contrast, droughts deplete water 

reservoirs and reduce river flows, leading to long-term water shortages. In the 

Amazon, the combination of increased drought frequency and human-driven 

deforestation is leading to a phenomenon known as “savannization,” where forested 

areas transition into savanna-like ecosystems. This shift in land cover reduces the 

region’s capacity to store carbon, further amplifying global climate change and 

creating a vicious cycle of warming and drying. Tropical ecosystems, particularly 

rainforests and coral reefs, are highly sensitive to changes in climate. As extreme 

weather events become more common, these ecosystems face unprecedented stress. 

For instance, tropical forests in Southeast Asia, Central Africa, and the Amazon are 

experiencing increased tree mortality due to droughts and stronger storms. The loss 

of vegetation not only reduces biodiversity but also affects the forest’s ability to 

regulate local and global climate through carbon sequestration. Coral reef ecosystems 

are also being profoundly affected by the increasing frequency of tropical storms and 

rising sea temperatures. Storm surges physically damage coral reefs, while warmer 

waters cause coral bleaching, a phenomenon where corals expel the symbiotic algae 

that provide them with nutrients. Bleached reefs are more susceptible to disease and 

have reduced reproductive capacity, which threatens the long-term survival of these 

ecosystems. The Great Barrier Reef, for example, has experienced multiple mass 

bleaching events in recent years, driven by extreme heatwaves and changing ocean 

conditions. The increasing frequency of extreme weather events in tropical regions is 

having widespread socioeconomic impacts, particularly on vulnerable populations. 

The most immediate consequences are seen in agriculture, which remains the primary 

livelihood for millions of people in these regions. Floods, droughts, and storms are 

damaging crops, livestock, and fisheries, leading to reduced food production and 

rising food prices. In rural areas, these events are exacerbating poverty and food 

insecurity, particularly in sub-Saharan Africa and parts of Southeast Asia. 

Coastal communities are also at heightened risk. Stronger tropical cyclones, 

coupled with rising sea levels, are displacing populations, eroding coastlines, and 

damaging infrastructure. In countries like Bangladesh, the Philippines, and small 
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Pacific island nations, these impacts are particularly acute, with entire communities 

forced to relocate due to repeated flooding and storm surges. In urban areas, the 

economic costs of extreme weather events are rising. The damage to infrastructure, 

transportation networks, and housing is straining government resources and slowing 

economic growth. Cities like Mumbai, Manila, and Rio de Janeiro, which are prone to 

both flooding and storm damage, are facing increased pressure to adapt their 

infrastructure to withstand these more frequent and intense weather events. Given the 

increasing impact of extreme weather events on tropical climate patterns, urgent 

adaptation and mitigation measures are required. Adaptation strategies include the 

development of resilient agricultural systems that can withstand climate variability, 

improved urban planning to reduce flood risks, and the restoration of natural 

ecosystems that provide crucial climate regulation services. For example, restoring 

mangroves along coastlines can help reduce storm surges and protect coastal 

communities, while agroforestry techniques can improve agricultural resilience to 

drought. Mitigation strategies are equally important in addressing the root causes of 

climate change. Reducing deforestation and promoting reforestation in tropical 

regions are critical for maintaining the carbon-sequestering capacity of tropical 

forests. International climate agreements, such as the Paris Agreement, emphasize the 

need for global cooperation in reducing greenhouse gas emissions to limit the 

frequency and intensity of extreme weather events in the future. 

 

C. CONCLUSION 

This study has demonstrated that extreme weather events—such as tropical 

cyclones, heavy rainfall, prolonged droughts, and heatwaves—are playing an 

increasingly significant role in shifting climate patterns in tropical regions. The 

research shows a clear link between the rising frequency and intensity of these events 

and global climate change, which is fundamentally altering atmospheric and oceanic 

processes. These extreme events are not merely isolated phenomena; they have far-

reaching and cascading effects on tropical ecosystems, hydrological cycles, and 

human societies. The data show that tropical regions are experiencing more frequent 

and severe weather events, particularly tropical storms and cyclones, which are fueled 

by rising sea surface temperatures. Similarly, rainfall patterns are becoming more 

erratic, with extreme downpours leading to severe floods, while extended dry periods 

are contributing to prolonged droughts. These changes are a direct consequence of the 

warming climate, which is intensifying natural weather systems. The study highlights 

that extreme weather events are disrupting the hydrological balance in tropical 

regions. Excessive rainfall leads to flooding, soil erosion, and reduced water 

infiltration, while droughts decrease water availability, impacting both ecosystems 

and human populations. The loss of reliable wet and dry seasons due to climate 

variability is destabilizing agricultural systems and water resources, which are critical 

for the survival of millions of people in these regions. Tropical ecosystems, 

particularly rainforests and coral reefs, are highly vulnerable to the impacts of extreme 

weather events. Droughts and storms are causing increased tree mortality, habitat 
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degradation, and biodiversity loss, while rising sea temperatures and storm surges are 

damaging coral reefs, which serve as vital biodiversity hotspots and coastal protection 

systems. The degradation of these ecosystems also reduces their ability to mitigate 

climate change by absorbing carbon dioxide, creating a feedback loop that exacerbates 

the problem. Human communities in tropical regions, especially those dependent on 

agriculture, are disproportionately affected by extreme weather events. Floods, 

droughts, and storms damage crops, livestock, and infrastructure, leading to food 

insecurity, economic losses, and displacement. Coastal cities and rural areas alike face 

increased vulnerability to these events, which often overwhelm local disaster 

management systems and strain government resources.  

The increasing impact of extreme weather events on tropical climates calls for 

urgent and coordinated adaptation and mitigation strategies. Adaptation efforts 

should focus on building resilience in vulnerable ecosystems and communities. This 

includes improving agricultural practices to withstand climate variability, 

strengthening urban infrastructure to reduce flood risks, and restoring natural 

ecosystems such as mangroves and forests, which provide critical protection against 

storms and floods. On the mitigation front, reducing deforestation and promoting 

reforestation are essential strategies for preserving the carbon-sequestration capacity 

of tropical forests. International cooperation through agreements such as the Paris 

Agreement is vital for reducing global greenhouse gas emissions and limiting the 

severity of future climate impacts in tropical regions. Furthermore, early warning 

systems for extreme weather events and climate-resilient infrastructure will be key in 

preparing tropical nations for future climate challenges. Moving forward, further 

research is needed to understand the complex interactions between extreme weather, 

climate patterns, and human activities in tropical regions. Additionally, more targeted 

policies must be developed to address the specific needs of tropical countries, which 

are often disproportionately affected by climate change despite contributing relatively 

little to global emissions. By investing in both adaptation and mitigation, it is possible 

to reduce the long-term risks posed by extreme weather and ensure a more sustainable 

future for tropical regions and the world at large. Building resilience to extreme 

weather events requires a multifaceted approach. In agriculture, the adoption of 

climate-resilient crops, improved water management practices, and agroforestry 

techniques can help farmers cope with unpredictable weather. Coastal protection, 

including the restoration of mangroves and coral reefs, is essential for buffering 

coastal areas from storm surges and rising sea levels. Furthermore, urban areas need 

to invest in climate-smart infrastructure, such as improved drainage systems, flood 

barriers, and green spaces, to reduce the risk of floods and heatwaves. 

While adaptation is crucial, mitigating the root causes of climate change 

remains a top priority. Deforestation in tropical regions, particularly in the Amazon 

and Southeast Asia, continues to contribute significantly to global carbon emissions. 

Protecting and restoring tropical forests is not only critical for maintaining 

biodiversity but also essential for reducing atmospheric carbon dioxide levels. 

International cooperation is required to enforce stricter regulations on deforestation, 
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promote sustainable land use, and incentivize carbon sequestration projects in tropical 

regions. Additionally, transitioning to renewable energy sources and reducing 

greenhouse gas emissions globally is fundamental to limiting the future frequency 

and intensity of extreme weather events. 

 

REFERENCES 

Bryan, A. C., & Smith, J. P. (2018). The impact of climate change on tropical 

ecosystems: A review of key drivers. Journal of Tropical Environmental Science, 

24(3), 112-129. https://doi.org/10.1016/j.jtroenvsci.2018.06.003 

Chang, L., & Cheng, M. Y. (2020). Rising sea surface temperatures and their role in 

tropical cyclone intensity. Climatic Change, 163(1), 35-49. 

https://doi.org/10.1007/s10584-020-02783-1 

Fisher, M. R., & Arora, N. K. (2019). Rainfall variability and its impacts on agricultural 

productivity in the tropics. Agricultural and Forest Meteorology, 268, 123-137. 

https://doi.org/10.1016/j.agrformet.2019.01.012 

Intergovernmental Panel on Climate Change (IPCC). (2021). Sixth Assessment Report: 

Climate Change 2021—The Physical Science Basis. Cambridge University Press. 

https://doi.org/10.1017/9781009157896 

Johnson, D. F., & Clark, S. E. (2017). Urban flooding and climate change in tropical 

cities: Challenges and solutions. Environmental Urbanization Review, 32(2), 198-

215. https://doi.org/10.1080/evurp.2017.00698 

Knutson, T. R., McBride, J. L., Chan, J. C. L., Emanuel, K., Holland, G., Landsea, C., ... 

& Wu, L. (2019). Tropical cyclones and climate change. Nature Geoscience, 12(6), 

347-352. https://doi.org/10.1038/s41561-019-0377-1 

La Niña, F., & Garay, S. (2020). Hydrological cycle alterations in the tropics: A case 

study of extreme rainfall events. Hydrology and Earth System Sciences, 24(3), 847-

861. https://doi.org/10.5194/hess-24-847-2020 

McKinley, C., & Roberts, S. M. (2018). Tropical deforestation and its role in 

exacerbating extreme weather events. Environmental Research Letters, 13(11), 

1104-1112. https://doi.org/10.1088/1748-9326/aabc123 

Murphy, B. F., & Timbal, B. (2019). Heatwaves and drought in tropical regions: 

Trends, impacts, and future projections. Climate Dynamics, 54(4), 1789-1805. 

https://doi.org/10.1007/s00382-019-05029-w 

National Oceanic and Atmospheric Administration (NOAA). (2020). The state of climate 

in tropical regions: 2020 report. NOAA Publishing. 

Pelling, M., & Uitto, J. I. (2021). Adaptation to climate extremes in tropical coastal 

regions: Risk management strategies. Global Environmental Change, 71, 102384. 

https://doi.org/10.1016/j.gloenvcha.2021.102384 

Seneviratne, S. I., Zhang, X., Adnan, M., Badi, W., Barros, V., Fischer, E., ... & Zittis, G. 

(2021). Weather and climate extreme events in a changing climate. In V. 

Masson-Delmotte, P. Zhai, A. Pirani, ... & B. Zhou (Eds.), IPCC Special Report on 

Climate Change and Extreme Events (pp. 91-158). Cambridge University Press. 

https://doi.org/10.1017/9781009157988.008 

http://endless-journal.com/index.php/endless


ENDLESS: International Journal of Futures Studies Vol. 7 No. 2 (2024) 

http://endless-journal.com/index.php/endless 126 

Thompson, D. M., & Martin, S. R. (2020). The effects of sea-level rise and extreme 

weather on coastal ecosystems in the tropics. Marine Ecology Progress Series, 634, 

105-121. https://doi.org/10.3354/meps13379 

Zhou, Y., & Wei, X. (2020). The vulnerability of small island developing states to 

extreme weather events: A case study of the Pacific islands. Climate Risk 

Management, 28, 100214. https://doi.org/10.1016/j.crm.2020.100214 

Alley, R. B., Marotzke, J., Nordhaus, W. D., Overpeck, J. T., Peteet, D. M., Pielke, R. A., 

... & Wallace, J. M. (2018). Abrupt climate change. Science, 299(5615), 2005-2010. 

https://doi.org/10.1126/science.1082048 

Allen, M. R., Dube, O. P., Solecki, W., Aragón-Durand, F., Cramer, W., Humphreys, 

S., ... & Zickfeld, K. (2018). Framing and context. In Global Warming of 1.5°C: An 

IPCC Special Report on the impacts of global warming of 1.5°C above pre-industrial 

levels and related global greenhouse gas emission pathways. IPCC. 

https://doi.org/10.1017/ipccsr1518 

Anderson, C. J., & Bell, J. E. (2019). Socioeconomic factors and their role in shaping the 

vulnerability of tropical communities to extreme weather. Climate and 

Development, 11(6), 492-506. https://doi.org/10.1080/17565529.2018.1547673 

Balch, J. K., Bradley, B. A., D'Antonio, C. M., & Gómez-Dans, J. (2020). Climate change, 

fire, and tropical ecosystems: An uncertain future. Nature Climate Change, 10(1), 

61-70. https://doi.org/10.1038/s41558-019-0653-1 

Brooks, N., Adger, W. N., & Kelly, P. M. (2017). The determinants of vulnerability and 

adaptive capacity at the national level and the implications for adaptation. 

Global Environmental Change, 15(2), 151-163. 

https://doi.org/10.1016/j.gloenvcha.2017.01.008 

Cook, K. H., & Vizy, E. K. (2019). Projected changes in East African rainy seasons. 

Climate Dynamics, 52(1-2), 927-947. https://doi.org/10.1007/s00382-018-4173-3 

Dunning, C. M., Black, E., & Allan, R. P. (2018). The onset and cessation of seasonal 

rainfall over Africa. Journal of Geophysical Research: Atmospheres, 123(19), 11434-

11454. https://doi.org/10.1029/2018JD029307 

Emanuel, K. A. (2018). The theory of hurricanes. Annual Review of Fluid Mechanics, 46, 

67-91. https://doi.org/10.1146/annurev-fluid-010313-141206 

Field, C. B., Barros, V., Stocker, T. F., & Dahe, Q. (Eds.). (2018). Managing the risks of 

extreme events and disasters to advance climate change adaptation: Special report of 

the intergovernmental panel on climate change. Cambridge University Press. 

https://doi.org/10.1017/CBO9781139177245 

Hughes, T. P., Kerry, J. T., & Simpson, T. (2018). Coral reefs in the Anthropocene. 

Nature, 578(7796), 21-27. https://doi.org/10.1038/s41586-018-0194-6 

Jury, M. R. (2020). Climate change and extreme weather in the tropical Indian Ocean: 

Global drivers and regional patterns. International Journal of Climatology, 40(5), 

2509-2523. https://doi.org/10.1002/joc.6384 

Karmalkar, A. V., & Bradley, R. S. (2017). Consequences of global warming to 

mountain environments. Geography Compass, 11(12), e12336. 

https://doi.org/10.1111/gec3.12336 

http://endless-journal.com/index.php/endless


ENDLESS: International Journal of Futures Studies Vol. 7 No. 2 (2024) 

http://endless-journal.com/index.php/endless 127 

Mahmood, R., Jia, S., & Zhu, W. (2019). Analysis of climate variability, trends, and 

prediction in the most populous tropical region. Scientific Reports, 9(1), 1-15. 

https://doi.org/10.1038/s41598-019-42099-4 

Monks, S. A., Archibald, S., Bond, W. J., & Hughes, L. (2020). Impact of droughts on 

tropical biodiversity: A meta-analysis. Conservation Biology, 34(5), 1143-1155. 

https://doi.org/10.1111/cobi.13599 

Pörtner, H. O., Roberts, D. C., Masson-Delmotte, V., Zhai, P., Tignor, M., Poloczanska, 

E., ... & Weyer, N. (Eds.). (2019). IPCC Special Report on the Ocean and Cryosphere 

in a Changing Climate. Cambridge University Press. 

https://doi.org/10.1017/9781009157964 

Riebeek, H. (2018). Why is climate change happening? NASA Earth Observatory. 

https://earthobservatory.nasa.gov/features/ClimateChange 

Sillmann, J., Kharin, V. V., Zwiers, F. W., Zhang, X., & Bronaugh, D. (2021). Climate 

extremes indices in the context of global warming. Climate Dynamics, 56(9), 

2759-2777. https://doi.org/10.1007/s00382-021-05469-3 

Vargas, R., Allen, K., & Kelley, D. I. (2018). Tropical forest degradation and 

deforestation: Global consequences for climate change. Environmental Research 

Letters, 13(2), 2302-2311. https://doi.org/10.1088/1748-9326/aaac02 

  

 

 

http://endless-journal.com/index.php/endless
https://earthobservatory.nasa.gov/features/ClimateChange

