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Summary

The Copernicus Climate Change Service predicts that 2024 will surpass this record, reaching an average temperature of 1.66°C.  This alarming increase is due to the confluence of climate change induced by greenhouse gas emissions, deforestation and the El Niño phenomenon, which has intensified temperatures in the ocean and atmosphere. The research began with a bibliographic documentary analysis of the dependence on fossil fuels in the most polluting countries. China, the United States, India, Russia, and Japan were found to be 90%, 90%, 100%, 95%, and 90%, respectively, dependent on coal, oil, and natural gas. Subsequently, the rate of deforestation over the past five years was examined, noting that 50 million hectares were deforested in South America, 30 million in Africa, 25 million in Asia and 5 million in North America. When analyzing the global mean temperature change variable, the Shapiro-Wilk test was applied to verify the normality of the data. It was evident that the distribution deviates from normality. Using a year-by-year linear regression forecasting model, the temperature is projected to continue to rise to 2.07°C by 2030. This research found that we have exceeded in the last 60 years, by more than five times the capacity of the atmosphere by 200,000 megatons to support CO2. The environmental consequences of this warming will be severe. Winters will have temperatures below zero, while summers will be extremely hot, with wind chills that could exceed 50 °C at the beginning of the year, coinciding with the El Niño phenomenon in tropical areas. These conditions will severely affect the health of approximately 350 million people, who will be left without access to safe drinking water, exposed to extreme heat or winter frosts, and rising sea levels. It is crucial to take urgent action to reduce greenhouse gas emissions, protect forests and mitigate the effects of climate change. Otherwise, we face a future with serious consequences for human health and the planet.
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Table of Contents

i. Introduction

Chapter I. Statement of the problem

1. Problem statement


2.1 Description of the problem


2.2 Problem formulation


2.2 Problem question


2. Objectives


2.1 General Objective

2.2 Specific objectives


3. Justification

Chapter II. The theoretical framework

4. Background


4.1 International background

4.2 National background

4.3 Local background


5. Frame of reference


5.1 Theoretical framework

5.2 Marco contextual

5.3 Legal framework


Chapter III. Applied Methodology

6. Methodological Aspects


6.1 Methodological design.

6.2 Population, sample and sampling

6.3 Research instruments

6.4 Operationalization of variables

6.5 Information Processing


Chapter IV. Analysis and interpretation of the results

7. Research Results


7.1. Characterization of the variable change in the global mean temperature.

Descriptive Statistics


7.2 Normality test using Shapiro Wilk analysis to determine whether the data have a parametric or normal distribution over these 24 years.


7.3 Future projection using the year-by-year least squares model from 2024 to 2030.

I calculate using the regression formula:

Consequences of high temperatures in the coming years


Chapter v. Conclusions and Recommendations

8. Conclusions

9. Discussions and recommendations

References

​

Table Lists

Table 1.Change in global mean temperature from 1880 -2023.

Table 2.Data for the last 24 years

Table 3.Analysis of descriptive statistics for the last 24 years

Table 4. Shapiro's analysis of the past 24 years

Table 5. Data for the calculation of the forecast for the last 10 years

Table 6. Forecast for the next 7 years.

Figure Lists






Figure 1. Effect of the increase in temperature. Source (Iberdrola, 2020)

Figure 2. UN graphic on global warming. Source: (UN, 2018)

Figure 3. Abrupt temperature change in the year 2023.Source: Copernicus

Figure 4. Annual anomaly of surface air temperature. Copernicus Source

Figure 5. Surface and ocean temperature anomaly in 2023. Source: Berkeley Earth (razonpublica.com, Jan. 21, 2024)

Figure 6. Total greenhouse gas emissions in gigatons of carbon dioxide. Source: Emissions Gap Report 2023.

Figure 7. Increased temperature. Source (EpData, 2023)

Figure 8. Global temperature change in 36 years. Own elaboration

Figure 9. Temperature from 1880 to 2023, in 36 years. Own elaboration. source: (AQUAE, 2020), NASA, EpData, WMA

Figure 10. Temperature from 2000 to 2022, in 23 years. Own elaboration.

Figure 11. Scatter plot of the distribution of the data. Statistical software

Figure 12. Gaussian campaign for data distribution. Statistical software

Figure 13. Data distribution histogram. Statistical software.

Figure 14. Linear Regression: from 2014 to 2030. Own elaboration








	Introduction


The year 2023 was the hottest year in recorded history, according to data from the World Meteorological Organization (WMO). The global average temperature was 1.5°C above the pre-industrial level, an increase of 0.2°C compared to the previous year. This increase was mainly due to the combined effect of greenhouse gas emissions, the El Niño phenomenon and the reduction of the Arctic ice cover. These extreme weather conditions had serious consequences for biodiversity, food security, human health and sustainable development. This article analyzes the causes and effects of global warming in 2023, as well as possible solutions to mitigate its impacts (WMO, 2024).

The research work raises the current problem of the increase in temperature on the planet; everything related to the methodology that is followed to carry out the research is described, stating that it is an analytical study of a descriptive and comparative type of the historical behavior of the temperature of the planet, in which the information of the database of thirty-five years will be obtained through the data provided by EPDATA,  NASA, WMO and the AQUAE Foundation in 2024; a comparison will be made with previous years and we will make a statistical forecast from 2023 to 2030 of the increase in temperature on the planet using the least squared model; The least squares method is used to calculate the linear regression line that minimizes the residuals, that is, the differences between the real values and those estimated by the line. Its rationale and the way to calculate the regression coefficients with this method are reviewed.

In the theoretical framework, the background of the research will be found, which consists of the international, national and local background of recent years in relation to the increase in degrees Celsius of the planet's temperature. Following this, we will address the entire theoretical foundation of the definitions, concepts and dimensions on the environmental problem of global warming, through the descriptive and inferential statistical analysis of the data.

Finally, the results and characterization of the behavior of the increase in degrees Celsius in these 35 years will be provided, to finally conclude and provide the recommendations that are necessary to serve as a basis for studies of this type.
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Chapter I. Statement of the problem
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1.  ​Problem statement
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He mentions (Bauce G., 2007) that the problem statement is the initial structure of a research project, which begins with a detailed description of the problem and ends with a question that demarcates the planned objectives to be developed.

	​Description of the problem


The year 2023 was the hottest year on record since records began, according to the Copernicus Climate Change Service. The global average temperature was 1.48°C, exceeding the previous record of 2016 by 0.17°C. This increase was due to the combination of climate change caused by greenhouse gas emissions and the El Niño phenomenon, which raised temperatures in the ocean and atmosphere. The year 2023 was marked by extreme heat waves, droughts, fires, floods, and storms in different regions of the world, evidencing the serious impacts of global warming. Scientists warn that there is an urgent need to reduce fossil fuel emissions and limit the temperature increase to 1.5°C, as agreed in the Paris climate pact (WMO, 2024).
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2.2 Problem formulation
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Rising temperatures have serious consequences for the climate, ecosystems and human life. Some of these consequences are: the rise in sea level due to the thermal expansion of water and the melting of glaciers and ice sheets; ocean acidification and deoxygenation, which affect marine biodiversity and ecosystem services; the increase in the frequency and intensity of extreme weather events, such as heat waves, droughts, floods and storms; the change in precipitation and atmospheric circulation patterns, which alter water availability and agricultural productivity; the loss of terrestrial habitats and species due to heat stress, change in climate zones and landscape fragmentation; and increased risks to human health, safety and well-being from water stress, infectious diseases, conflict, displacement and poverty  (BBC News, 2021)

That is why the following research question is raised:

	Problem question


What is the statistical forecast of the increase in temperature on our planet in the next 7 years, taking into account that in 2023 it reached 1.48°C and currently the temperature is above 1.5°C, being the highest in history? How much is the rate of deforestation in the last five years on the planet? 
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