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Chapter 6 
Data and AI in Predicting, Mitigating,  

and Adapting to Climate Change 

The climate is the weather conditions prevailing in an area over a long period of time. Climate 

change represents a shift in these long-term conditions. In Earth’s history, climate change has 

been consistent but gradual except for sporadic cataclysmic events (e.g., when large meteors 

hit the Earth). However, it is different this time around. Since the nineteenth century,  

the amount of carbon dioxide in the atmosphere has risen by 50%, and the world has already 

become 1.2°C warmer.  

The Arctic Sea ice minimum extent is the total area in which satellite images show that the  

Arctic has reached a minimum ice-coverage threshold. For an area to be considered “covered 

in ice,” 15% of that area must be ice-covered. According to the United States National Aero-

nautics and Space Administration (NASA), between 1981-2010, the Arctic Sea ice minimum 

extent has shrunk by 12.6% per decade because of global warming [601]. Figure 6.1 shows the 

size of the Arctic Sea ice every September since satellite observations started in 1979. Since ice 

reflects heat, less Arctic Sea ice implies intense heatwaves worldwide. Conversely, since the 

polar jet stream (i.e., the high-pressure wind that circles the Arctic region) is destabilized by 

warmer air, frigid air is thrust southward, leading to brutally cold winters. 

Scientists universally believe that the current global warming is due to the emission of green-

house gases (such as carbon dioxide and methane) that result from burning fossil fuels during 

electricity generation, steel making, cement manufacturing, burning cooking gas and petrole-

um products, agriculture, and diminishing forest covers. If left unchecked, such activities will 

lead to catastrophic warming, with worsening droughts, significant rise in sea level, massive 

wildfires, flooding, and mass extinction of living beings. 

The consensus among scientists is that to avoid some of these horrific consequences, the rise of 

the world’s temperature must be slowed so that the increase in temperature is no more than 
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1.5°C above that in the nineteenth century. This would require halving the current emissions 

by 2030 and achieving net-zero greenhouse emissions by 2050. Keeping this goal in view, in 

2015, the Paris Climate Agreement was signed by almost all countries to reduce such emissions 

and limit the global temperature increase to no more than 2°C (and possibly to 1.5°C) above 

that in the 1800s [602].  

This chapter discusses various aspects of climate change and how AI is likely to help or hurt 

this process. Section 6.1 briefly discusses a few predictions regarding climate change, whereas 

Section 6.2 considers the uses of AI in predicting this change. Section 6.3 discusses areas where 

data and AI will help in combatting climate change. But since we are unlikely to mitigate all its 

disastrous effects, Section 6.4 discusses where data and AI will help humans adapt to the new 

environment. Section 6.5 discusses several radical changes that are likely to occur in the agri-

cultural industry and how data and AI will become an integral part of these changes. Section 

6.6 points out that not all is rosy with respect to complex AI Systems since their underlying 

infrastructure guzzles massive amounts of electricity and rare minerals. Finally, Section 6.7 

concludes with a need for extensive research and development, especially in the use of data 

and AI for predicting, combating, and adapting to climate change. 

Figure 6.1: Annual Arctic Sea Ice Minimum Extent Every September [601] 
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6.1. Climate Change and Its Predictions 

The average duration of the previous three industrial revolutions was around 58 years each. If 

this is an indicator for the current industrial revolution, we expect this revolution that started 

in 2011 to last until around 2070. Also, since the world has already become warmer by 1.2°C 

and is likely to become much warmer in the coming decades, undoubtedly, the effects of cli-

mate change will be strongly intertwined with the effects of the current revolution. Hence, it is 

vital to understand the depth and magnitude of climate change and how the new infrastruc-

ture related to datasets and AI systems may help or hurt this calamity. These topics are  

discussed in Sections 6.2 through 6.6. Here, I briefly review the potential consequences of  

climate change during the next three decades.  

According to scientists [603], if left unchecked, the impending climate change will lead to cata-

strophic consequences for Earth, specifically for human society. For example, rapid climate 

change will result in:  

• More severe storms that will cause flooding and landslides that lead to the destruction of 

homes and communities and cost billions of US Dollars. 

• Additional wildfires will start more easily and spread more rapidly. 

• Increased drought will create destructive sandstorms, thereby moving billions of tons of 

sand across continents, expanding deserts, and reducing land for growing food.  

• Warming of rising oceans and melting ice sheets, thereby threatening coastal and island 

communities. Since oceans absorb carbon dioxide, it will make them more acidic and  

endanger marine life. Also, since ice reflects heat, reduced ice in the oceans will increase 

global warming even more. 

• Hotter global temperatures for humans, resulting in more heat-related illnesses. Hotter 

temperatures will also make working and moving around more difficult. 

• Lack of food since extreme heat will diminish water and grasslands for grazing, thereby 

reducing the quality and quantity of fisheries, crops, and livestock.  

• Human displacement and increased poverty because of severe storms and floods that  

may wash away urban slums, destroy homes and livelihoods. Also, rising oceans may 

force people in low-lying areas to relocate. And the heat will make working outdoor jobs 

difficult. 
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• More health risks because disease-causing invasive pests, bacteria, and viruses will thrive 

in the new environment, increasing related diseases.  

• Loss of numerous species on land and in seas because they may not be able to acclimatize 

to the changing environment with more extreme weather, forest fires, invasive pests, and 

diseases. 

Figure 6.2: Few catastrophic consequences of rapid climate change [605] 

According to the data from Berkeley Earth [604], the global mean temperature for the five 

years after the Paris Climate Agreement hovered around 1.2°C more than between 1850-1900.  

Also, Munich Re, a reinsurance company, stated that the temperature in 2020 was just 0.01°C 

shy of 2016, the warmest year on record. The regions north of the Arctic Circle witnessed  

temperatures that were more than twice as high as the average global increase. And in parts of 

northern Siberia, there were extensive wildfires and temperatures over 30°C. Furthermore, 

worldwide natural disasters resulted in a loss of 210 billion US Dollars in 2020, which was  

significantly higher than in the previous years. And even if the weather disasters for one year 

cannot be directly linked to climate change, these extreme values agree with the expected  

consequences of the decades-long warming trend [605].  
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Similarly, stress tests and simulations done by Swiss Re (another reinsurance company)  

in 2021 provided the following dire global GDP impact by 2050 under different scenarios  

compared to a world without climate change [606]: 

• -18% GDP if no mitigating actions are taken and global temperature increases by 3.2°C. 

• -14% GDP if some mitigating actions are taken and global temperature increases by 2.6°C. 

• -11% GDP if further mitigating actions are taken and global temperature increases  

by 2.0°C. 

• -4% GDP if Paris Agreement targets are met, and global temperature increases less  

than 2.0°C. 

6.2. Uses of AI in Predicting Climate Change 

As mentioned here, rapid climate change will lead to disastrous consequences for humans and 

other living beings. Since these effects will be dissimilar for different locations, predicting  

climate change within different regions of the world becomes vital. Keeping dire predictions 

regarding climate change in mind, many vital inventions are likely to occur during the next 

three decades. In this regard, given here are five key areas where expanded datasets and AI 

are already being used for improving various aspects of climate change prediction.  

Collation and Harmonization of Enormous Amounts of Data – Currently, many climate pre-

diction models are based on Physics and are inadequate because of limited data. Fortunately, 

satellites, hot air balloons, drones, high-resolution radars, and other remote sensing devices 

are now collecting several million gigabytes of data monthly. AI is being used to collate  

(i.e., assemble) and harmonize this data (i.e., blend different datasets in a uniform format,  

especially since they are coming from extremely diverse devices), which will help in reducing 

numerous data gaps in the current forecasting systems. Moreover, this data could be harmo-

nized with simulated climate data that is generated by various climate models globally and 

provide new datasets that can be used for additional climate and AI models. 

Combining AI and Climatology Models to Provide Better Climate Predictions – Current  

climate forecasts and simulations are computationally expensive and laborious. Moreover, the 

best climate predictions are created by using an ensemble of a dozen or more climate models 

[607]. Researchers are now beginning to include AI models in these ensembles, which would 

reduce costs and improve accuracy [608]. To create such ensembles, both climatologists and AI 



126  |  The Fourth Industrial Revolution & 100 Years of AI (1950-2050) 

 

researchers are needed. Hence, a multidisciplinary area called Climate Informatics was created 

in 2011. This combines the two to better predict hurricanes and weather on a local level and  

to study paleoclimatology (climate that was prevalent in the past) and the socio-economic  

impacts of climate change [609]. Recently, researchers in Climate Informatics achieved more 

accurate outputs by complementing Machine Learning algorithms with around 30 climate 

models that were earlier used by the Intergovernmental Panel on Climate Change.  

Measuring Where Greenhouse Gases Come From – The burning of coal, natural gas, and oil for 

electricity and heat production plants contribute around 25% of all greenhouse gas emissions 

[610]. Although most such power plants have continuous emissions monitoring systems, their 

measurements are localized and limited. Fortunately, satellites, hot air balloons, drones, high-

resolution radars, and other remote sensing devices can now be used to collect data, and AI 

systems can be used for estimating such emissions directly, regularly, and globally. 

Figure 6.3: Global Greenhouse Gas Emissions [610] 




