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Abstract. Adaptation strategies to the climate change include measures that 
can be taken to take account of the new climatic conditions. This paper aims 
at assessing the effects of climate change on environmental sustainability. 
This sustainability constitutes a major problem in many countries and 
regions around the world that experience industrial pollution, degradation of 
land as well as natural disasters caused by the global warming. The paper 
shows that adaptation strategies are often parallel strategies that can be 
integrated simultaneously with the management of natural resources. They 
can make resources more efficient and resilient to climate change. The paper 
shows that reducing the carbon footprint by more than 50 percent by 2030 
and eliminating it by 2050 might be a viable solution how to tackle the 
climate change and support the environmental sustainability. 

1 Introduction 
In general terms, the strategies to mitigate the climate change can be narrowed down to 

two major areas: i) removing greenhouse gases (such as CO2) from the atmosphere, and ii) 
preparing the societies to the effects of the climate change [1, 2]. 

Moreover, biodiversity should be seen as an important ally in dealing with climate 
change, rather than being portrayed as a victim of climate change [3, 4]. Protected areas with 
biodiversity that support the current and future climate can improve ecosystem services, 
including biodiversity, which is essential for mitigating climate change, such as food security, 
water quality and species protection [5, 6]. 

However, ecosystem-based solutions will be far from sufficient, and there is still a need 
to address the issue of fossil fuel emissions as a primary approach to mitigating climate 
change. Since the beginning of international climate efforts, they have focused primarily on 
reducing greenhouse gas emissions as a means of combating climate change, not on restoring 
biodiversity [7]. 

Where vulnerability is high, it can be extremely important to reduce risk in the short term 
even in the face of uncertainty, and where vulnerability to climate change is increasing, where 
it is not increasing to adapt. But climate change is much more than rising temperatures, and 
increasing climate variability will produce equal or greater impacts that need to be addressed. 
Many adaptation measures are part of an integrated mitigation - measures that reduce 
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greenhouse gas emissions. Measures to adapt forests to future conditions can help to maintain 
or increase their capacity to capture carbon [8, 9]. 

Energy-efficient and environmentally friendly technologies that reduce emissions from 
electricity generation and transport, build compactly and use renewable energy sources such 
as wind, solar, geothermal, biomass, hydro or biomass energy. Greenhouse gases (GHG) 
contribute primarily to global warming because they capture heat in the atmosphere. Of all 
the anthropogenic greenhouse gases emitted in 2004, 56 % came from carbon monoxide 
(CO), which is caused by the use of fossil fuels, while the second part came from CO2 from 
deforestation (17 %) [10, 11].  

This paper is structured as follows: Section 2 describes the links between the climate 
change and environmental sustainability. Section 3 focus on the anthropogenic activities and 
global warming. Section 4 focuses on the global climate change and the Environmental 
Vulnerability Index (EVI). Finally, Section 5 summarizes the findings and provides final 
conclusions and implications. 

2 Climate change and environmental sustainability 
The importance of the philosophy of sustainability that is being practised and 

implemented is becoming increasingly important for our communities as water resources, 
species and biodiversity decline. There is no doubt that urgent action is needed if we are to 
save the planet [12, 13]. 

Large temperature changes that have now became a reality on Earth will greatly 
accelerate other changes already underway in the climate system, such as changing 
precipitation patterns, increasing evaporation due to warming, and increasing temperature 
extremes [14]. It remains to be seen to what extent the extent of this development is reflected 
in elevated temperatures and extremes, but the fact that greenhouse gases influence aspects 
of the water cycle early on provides a strong argument for the role of greenhouse gas 
emissions in climate change [15]. Although GHG-induced warming was partially offset by a 
small amount of forced anthropogenic aerosol changes, temperatures will still rise over the 
next few decades. The models simulating changes in precipitation in the oceans are relatively 
robust, with moist regions becoming wetter and dry regions becoming drier, but not at the 
same rate. In addition, it appears that extreme rainfall levels in the oceans, such as in 
Greenland and Antarctica, are useful constraints on future changes, even if they apply to a 
relatively small part of the world's land area [16]. 

Evidence from high-resolution climate models suggests that the intensity of sub- daily 
extreme rainfall is likely to increase in the future, making the theoretically estimated 
decadence most likely in many regions. The representation of extreme precipitation has 
generally improved and confidence in model-based projections has increased. The range of 
10-30 km, which is typically used in climate change studies, is still too small to explicitly 
represent sub- daily local heavy rainfall events [17]. More recently, weather forecasts with 
explicit convection have been used to predict extreme weather events such as floods and 
droughts. In the following, we propose that the use of sub daily extreme precipitation events 
as proxies for climate change risks will make it particularly easy to identify climate and 
climate change risks in the context of weather forecasting. To further underline the 
importance of heat extremes, we need to stress the fact that urban land has been estimated to 
be a proxy for the risk of climate change associated with extreme rainfall events. As described 
above, the direction and extent of the observed relative changes in urban areas correspond to 
the underlying measures of global temperature and precipitation changes in integrative 
quantitative models of total annual precipitation (mean annual total precipitation) [18]. 

Sustainability in responding to climate change should not be an overarching strategy that 
affects people’s actions and responsibilities. The good news about climate change is that we 
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know what is causing it and how to stop it, but we must not lose sight of other deeper 
environmental sustainability problems, which also require action. Climate science is one of 
the most important areas of scientific research in the world today, and we still have a lot to 
learn to fully understand this crucial problem [19]. Due to that many people rightly focused 
on the existential threat posed by climate change. Climate change will continue for decades 
to come, and no major measures will be taken to limit warming. The economic and political 
problems behind this are caused by the rapid growth of developing countries and the huge 
investments made worldwide in fossil fuels and other forms of fossil fuel use. In the future, 
not only our societies and ecosystems will commit to a much warmer world, but we will too. 
Ecosystem management and restoration play an important role and offer benefits, but only 
when used in conjunction with reducing fossil-fuel emissions can we mitigate the effects of 
climate change. We are truly in uncharted waters and we are contributing to these challenges 
to the best of our knowledge. As human civilization faces challenges of decarbonization, 
global greenhouse gas concentrations in the atmosphere are likely to stabilize, but carbon 
dioxide is rising, and the warming that will accompany it will occur much faster than we are 
experiencing today [20]. 

Even moderate changes in the climate are likely to have dramatic and damaging 
consequences, which will almost certainly affect every corner of the world. Around 8% of 
climate change is already taking place and can be directly linked to this global phenomenon. 
Global stability is being compromised, with less stability accompanied by higher pressure on 
governments, and the risk of civil unrest and political instability in countries such as China, 
India, and Brazil rising [21]. Urbanization and rural development affect many areas of 
biodiversity, including the increased risk of forest fires and habitat loss for wildlife. Changes 
in coastal land use also affect the distribution of wealth, as coastal countries provide a 
significant share of the world's natural resources, such as oil, gas, and coal. 

The health effects of climate change include climate-related diseases such as asthma, 
allergies, respiratory diseases and cancer. Thence, the effects of human health and 
environmental change on human health and the environment need to be considered [22]. It 
provides a framework for quantifying the effects of changing air, land and ocean temperatures 
and reducing anthropogenic uncertainties in terms of health outcomes. All of these helps to 
make decisions at the local, national and global levels on health, environmental sustainability, 
health care and other issues. There are forms of environmental degradation about which we 
need to learn more and take measures to reduce them. We must face the inevitable effects of 
climate change in order to minimise the negative effects on human health and the 
environment, as well as on the health of the human population. 

3 Anthropogenic activities and global warming 
In the last 100 years, the average surface temperature of the earth has risen by more than 

2 degrees Celsius. During this period, global surface temperatures, sea level rise and ocean 
acidification have increased in particular [23]. With regard to that, some pose the question of 
whether climate change is caused by natural events or human activities, also known as 
anthropogenic climate change [24]. Humans influence the climate and the temperature of the 
earth by burning fossil fuels, cutting down rainforests and keeping farm animals. Advocates 
argue that rising greenhouse gases in the atmosphere are a direct result of fossil fuel burning, 
and that this increase is causing significant and increasingly serious climate change, including 
sea-level rise, ocean acidification, and global warming. In fact, humans have been burning 
fossil fuels for more than 2,000 years. The gases in the Earth's atmosphere act like a glass 
greenhouse that captures the heat of the sun and prevents it from reaching space again. Over 
time, enormous amounts of greenhouse gases have been added to what is naturally occurring 
in our atmosphere, increasing the greenhouse effect and global warming. Nevertheless, earth 
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warming follows and correlates with rising CO2 emissions that can affect the climate, and 
correlates with the increase in global warming due to the burning of fossil fuels [25]. 

Generally, CO2 is the greenhouse gas most commonly produced by human activities and 
responsible for human-induced global warming and other forms of climate change. Some 
scientists believe that human activities are the main cause of climate change. Nevertheless, 
the impact that man is causing is much greater in the current climate change cycle. For this 
reason, our current inaction on climate change and our inaction on global warming may be 
due not to human activity but to natural events. However, the current warming phase is 
occurring faster than past events, and the planet's climate is changing much faster than in past 
phases of climate change. One version of this is that the timescales differ from the 
Millennium, and that recent global warming is therefore only a phase in the upswing. The 
fact is that man has released large amounts of CO2 by burning fossil fuels, and this is the 
main cause of recent global warming. It has become clear that humanity has caused most of 
the warming of the last century by releasing heat - the separation of gases commonly referred 
to as greenhouse gases into the force of modern life, such as carbon dioxide and methane 
[26].  

However, the observed fingerprints of global warming exclude this argument, as natural 
cycles match these fingerprints. Natural circuits, for example, cannot explain why satellites 
measure less heat that escapes into space at the very wavelengths where CO2 is absorbed. We 
have heard that the CO2 emissions from human activities are low compared to those released 
into nature. The term "global warming" refers to the fact that the atmosphere is warming 
above the surface of the Earth. Global warming is a sign that the Earth has passed and will 
pass away in the future, and it is happening because greenhouse gas emissions are continuing 
to rise. In other words, the planet's climate will change even if atmospheric CO2 and other 
greenhouse gas emissions continue to rise as a result of human activities. Climate change is 
happening, it is largely caused by human activities, and it will have many serious and 
potentially harmful effects in the coming decades. The scientific evidence paints a clear 
picture: climate change is occurring at least in the last few decades and possibly for many 
decades to come [27, 28]. This is because greenhouse gas emissions include carbon dioxide, 
the most important greenhouse gas, which has reached levels of concentration not seen on 
Earth for more than 400,000 years. These greenhouse gases act as a blanket, trapping the 
sun's heat at the Earth's surface and influencing the planet's climate system. The forces 
contributing to climate change include naturally occurring concentrations of greenhouse 
gases in the atmosphere and human activities. Greenhouse gases play a key role in keeping 
the planet warm enough to be inhabited, and greenhouse gas emissions from human activities 
(e.g. burning fossil fuels, oil and gas extraction, mining, agriculture) are a major cause of our 
rapidly changing climate. The records show that global warming, especially in recent 
decades, is occurring much faster than ever before and cannot be explained by natural causes 
alone. When we burn carbon-based materials, carbon dioxide is released by burning fossil 
fuels and absorbs heat and releases CO2 into the atmosphere. 

4 Global climate change and the Environmental Vulnerability 
Index 

The Global Environmental Vulnerability Index (EVI) is calculated and published by the 
global risk consultancy Maplecroft [29]. The new global ranking, which calculates the 
vulnerability of the world's largest and fastest-growing economies, including India, has found 
that they face significant risks to their populations, ecosystems, businesses, and environment. 
The Global Environment Vulnerabilities Index, a global assessment of national vulnerability 
to climate change, assesses 42 social, economic, and environmental factors to assess national 
vulnerabilities in three key areas [30]. Vulnerability mapping can include a combination of 
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indicators selected for mapping and indicators that represent vulnerability within a given 
spatial unit. These indicators are integrated and the current assessment includes more than 
1,000 indicators for each of the three key areas, as well as a number of other indicators. The 
physical component is represented by the number of hectares of vegetation and the presence 
of climate-related indicators - associated disasters and climate scenarios. The subsequent 
appearance of climate-sensitive diseases is also a physical component. This includes the 
increased burden of disease due to the frequency and severity of extreme weather events such 
as floods, droughts and forest fires. It brings together eight different populations that are 
disproportionately affected by the effects of climate change [31]. 

Mediterranean basin is a concrete example where the effects of climate change are quite 
obvious. There is an urgent need to identify and understand the factors that influence 
environmental vulnerability to climate change and to establish links between population 
trends and environmental health. The region is rich in natural resources and culture and a 
popular tourist destination with a population of more than 1.5 million and a high level of 
tourist activity. Low-altitude island communities are affected by rising sea levels, which are 
accompanied by a changing climate. At the basic level, economically weak communities are 
most likely to be ill - prepared for the effects of climate change because they lack the 
necessary financial resources. It is highly likely that they will be affected not only by the 
effects of rising sea levels, but also by dramatic changes in ecosystem services, including 
access to food [32].  

Globally, climate change is affecting rural communities, which are heavily dependent on 
agriculture and natural resources for their livelihoods and access to food [33-36].  

There are other non-climatic factors that also determine how much climate change will 
affect cities and countries. Measuring the future impacts of climate change can be a major 
challenge, as scientists’ predictions of climate change cannot be completely accurate and 
many different factors come into play, such as rising temperatures, changes in precipitation 
and snow cover, and the effects of extreme weather events. It also seems necessary to weigh 
up what happens politically and socially in a region to see if a country can prepare for it. 
Many developing countries are also particularly vulnerable, because their livelihoods depend 
on natural resources [37, 38]. Overall, the EVI is a numerical index that reflects the status of 
the environmental vulnerability of a country or region. Since then, it has focused more on 
environmental threats from the misuse of the natural resources such as land, water and soil, 
and on human environmental management, which includes fossil fuel use, deforestation, land 
use change, human health and pollution. It was also decided that the vulnerability index 
should be easy to compile and based on indicators that are useful for comparing countries 
that reflect the relative vulnerability of countries. For example, the Mediterranean basin is 
connected to the Atlantic and the Mediterranean, as well as other regions [39]. It is a highly 
heterogeneous region where natural and anthropogenic activities interact in a complex way 
with climate variability [40]. Adaptivity is the ability of a species to cope and survive with 
changing conditions. For this reason, it is time to formulate a vulnerability index for all the 
regions of the world. 

5 Conclusions 
Overall, it becomes clear that climate change, in conjunction with socio-economic 

conditions, can increase vulnerability in both developed and developing countries. This can 
threaten the environmental sustainability and lead to many adverse effects to the nature and 
fauna. Thence, it is very important to join the efforts in both types of these countries and to 
take some action regardless of the level of income or life standards. All people on Earth are 
equally influenced by the climate change no matter which part of the planet they live in. 
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Broadly speaking, greenhouse gas emissions associated with transition risk fall under two 
main categories: mitigation activities and transition risks. Climate protection includes 
measures that can be taken to limit changes caused by human activities to the global climate. 
Research and science, which support climate protection, is trying to understand change itself 
and to improve the knowledge that underlies climate protection policy.  

We must overcome climate change and address other critical challenges facing the planet. 
Given the scale of these challenges, which could take months or even years to resolve, the 
world cannot afford to pay attention to climate change or the broader issue of sustainability. 
This reality is accompanied by an increased risk of physical and economic dangers, and the 
only way to avoid them is to aggressively decarbonize the economy and everyday life.  
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