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Educational Unit 2 “Degradation of the Environment and Natural Resources” 

The purpose of the second educational unit is to help the students of the program to learn about the main causes of degradation of the 
natural environment and natural resources. Starting with the description of the anthropogenic environment, the educational unit continues 
with the impact of global population growth and urbanization. From these two, as well as from economic development activities, come all the 
other causes of environmental degradation, most importantly that of biodiversity loss, pollution, and consequently climate change. 
 

Purpose of the Unit 

Purpose of the Unit 

Educational Unit Expected Results: 

 



Educational Unit Expected Results: 

According to the above, Educational Unit 2 aims to help the students of the Educational Program learn about: 

• The anthropogenic environment 

• The problem of global population growth 

• The problem of urbanization 

• The problem and aspects of pollution 

• The causes of degradation arising from various economic activities 

• The problem of biodiversity loss 
• The problem and effects of climate change 

Humans: 

• Participate in the complex system of relationships that shape the environment. 

• Are an integral part of the biosphere.  

• They depend entirely on it 

 

Human societies could be considered as a subsystem of the environment. 
 

Subsection 2.1. “Anthropogenic Environment” 1 

 

Subsection 2.1. “Anthropogenic Environment” 1 

Humans, as members of the ecosphere, participate in the complex system of relationships that shape the environment. They are an integral 



part of the biosphere and depend entirely on it, as it provides them with all the vital components for their maintenance in life. Human 
societies could be considered as a subsystem of the environment.  
 

Humans: 

Are distinguished from other organisms: 

 

• Due to the civilization that they developed  

 

• But mainly due to their ability to modify the natural environment  
 

 

Subsection 2.1. “Anthropogenic Environment” 2 

 

Subsection 2.1. “Anthropogenic Environment” 2 

However, humans are radically distinguished from all other organisms by the culture he has developed and his ability to modify the natural 
environment. 
 

Subsection 2.1. “Anthropogenic Environment” 3 

 



Subsection 2.1. “Anthropogenic Environment” 3 

The impact of humans on the environment: 

 

• Is not normal 

• Has no predictable results 

• Disrupts complex relationships between organisms 

• Is difficult to reverse or even irreversible 

 

• Anthropogenic or Artificial Environment, is defined as the environment that was created and  

continues to be created exclusively by humans 

 

• At the same time, the Anthropogenic Environment includes rural areas, managed and controlled 

forest areas, artificial lakes, etc. 

 

• Its most obvious form are the settlements and cities as well as the various technical projects, such as 

roads, networks, dams, ports, etc. 

Subsection 2.1. “Anthropogenic Environment” 4 

 

Subsection 2.1. “Anthropogenic Environment” 4 

Anthropogenic or Artificial Environment, is defined as the environment that was created and  continues to be created exclusively by human 



interference. 
At the same time, the Anthropogenic Environment includes rural areas, managed and controlled forest areas, artificial lakes, etc. 
 
Its most obvious form are settlements and cities as well as various technical projects, such as roads, networks, dams, ports, etc. 

 

The residential environment:  

• Covers a very small part of the Earth's surface. 

• Occupies / concentrates many activities that have a wide range of effects on the natural 

environment. 

• Some components of the residential environment are: 

• population 

• social and economic activities 

• land use 

• construction and transportation and infrastructure networks 
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Subsection 2.1. “Anthropogenic Environment” 5 

The residential environment, despite the small part of the Earth's surface that it occupies, it gathers many activities that have far-reaching 
effects on the natural environment. Components of the residential environment are the population, the social and economic activities that it 
hosts, land use, construction and transportation and infrastructure networks. 



 

1 

 

2 

 

The anthropogenic environment is divided into: 

 

Subsection 2.1. “Anthropogenic Environment” 6 

 

Subsection 2.1. “Anthropogenic Environment” 6 

Social –  The human social environment is bounded by social and economic institutions, laws and social organization, elements that are 

constantly changing and evolving. 

 

Technological, Artificial or Manufactured – It includes cities, industrial complexes and transportation systems (roads, airports, etc.). 

 

The anthropogenic environment is divided into: 

 

• Spiritual – It includes philosophy, metaphysics, religions and spiritual quests. 



 

• Cultural – It refers to knowledge and culture. It varies from place to place and from season to season. 
 

Subsection 2.1. “Anthropogenic Environment” 7 

 

Subsection 2.1. “Anthropogenic Environment” 7 

The Anthropogenic Environment is divided into: 
o Spiritual: It refers to the worldview, the relationship with the divine, etc. Includes philosophy, metaphysics, religions and spiritual 
quest. 
o Cultural: It refers to knowledge and culture. Humans, in their effort to understand the world around them, acquire knowledge and 
develop ideas. These characteristics, in combination with material crafts and social institutions, are inherited from generation to generation 
and change. They thus constitute another environment, the cultural one, which is neither stable nor unified, but varies from place to place 
and from season to season. 
 

Examples of forms of Anthropogenic Environment: 

 

• Agricultural holdings 

• Industrial environment 

• Artificial lakes 

• Mining areas 

• Structured environment 
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Subsection 2.1. “Anthropogenic Environment” 8 

The anthropogenic environment includes and appears in many forms. 
Indicatively, the following are mentioned: 
• Agricultural holdings 
• Industrial environment 
• Artificial lakes 
• Mining areas 
• Structured environment 

After discovering agriculture, humans: 

 

• Stopped wandering in search of food. 

• Learned how to intervene in natural ecosystems 

• In particular, they began to reduce the number of ecosystem species in order to increase the yield 

of the desired species to be cultivated. 

 

Agricultural Holdings (1) 



 

Agricultural Holdings (1) 

After discovering agriculture, humans stopped wandering in search of food. They learned how to intervene in natural ecosystems and how to 
reduce the number of ecosystem species in order to increase the quantity and the yield of the desired species to be cultivated. Agriculture has 
shaped most landscapes on the planet. 
 

Agricultural Holdings (2) 

 

Agricultural Holdings (2) 

 

Agricultural Holdings (2) 

Agriculture has shaped the most of the planet’s landscapes: 

 

• It has contributed over the centuries to the creation and maintenance of a variety of valuable semi-natural habitats. 

 

• It is responsible for a number of environmental problems, such as: 

• Soil, water and air pollution 

• Habitat fragmentation 

• Loss of flora and fauna 

 



Agricultural Holdings (3) 

 

Agricultural Holdings (3) 

Ενδεικτικά, η εικόνα παρουσιάζει τον κατακερματισμό και την απώλεια των φυσικών οικοσυστημάτων, και συνεπώς τη μείωση και την 
απώλεια ειδών πανίδας και χλωρίδας, από τη δημιουργία αγροτικών εκτάσεων. 
 

• The development of the industry has enabled humans to actively intervene in natural processes and 

disturb their natural environment.  

 

• The state of the environment and the quality of life depend to a large extent on industrial activities. 

 

•  Some of the most important effects of industrial activities on the environment are: 

• interruption of the flow of materials 

•depletion of non-renewable natural resources 

• pollution 

 

Industrial Environment (1) 

 



Industrial Environment (1) 

The development of the industry and the simultaneous development of technology have enabled humans to intervene drastically in natural 
processes and to radically disrupt their natural environment. Industrial activities are the most important factors on which the state of the 
environment and the quality of life depend. Among the most important effects of industrial activities on the environment are the interruption 
of the flow of materials, the depletion of non-renewable natural resources and pollution. The industrial sector has contributed the most to 
these. 
 

Industrial Environment (2) 

 

Industrial Environment (2) 

Indicatively, the picture shows one of the most important effects that industrial activities have on the natural environment, pollution. 
 
We will refer to this sector of disturbances later on. 
 

 

Artificial lakes (or reservoirs) seek to retain rainwater which falls during rainy seasons. 

 

In this way, flood control is achieved at the same time. 

 

Retained water is used for various purposes, eg: 

• Irrigation 



• Water supply 

• Hydroelectric  power 

• Etc.  
 

Artificial lakes (1) 

 

Artificial lakes (1) 

Artificial lakes (reservoirs) mainly seek to retain all or most of the rainwater which falls during the rainy seasons. In this way, flood control is 
achieved at the same time. 
Retained water is used for various purposes, eg irrigation, water supply, hydroelectric power etc.  
 

Artificial lakes are used to create water reserves in areas suffering from water scarcity. 

 

Most artificial lakes:  

• Support valuable wetland ecosystems 

• They have acquired other values, such as: 

• Biological  

• Fishing  

• Recreational 

• Etc.  



 

Artificial lakes (2) 

 

Artificial lakes (2) 

They are mainly used for the creation of water reserves in areas that suffer from water scarcity in general or at certain times of the year. Most 
artificial lakes support more or less valuable wetland ecosystems and have acquired other values over time, e.g. biological, fishing, 
recreational, etc. 

Artificial lakes (3) 

 

Artificial lakes (3) 

 

Artificial lakes (3) 

Artificial lakes (4) 

 

Artificial lakes (4) 

Such as in 2011, when part of the Mornos canal was destroyed and the region Attica faced the risk of water scarcity. 



 

Mines and mining sites have existed since antiquity and, since then, humans have the ability to 

transform the landscape and relief. 

 

Mining is the process of "acquiring" valuable minerals and other geological materials from the soil and 

subsoil. 

 

Examples of mining materials: 

• Carbon and oil 

•  Bauxite 

• Gold and copper 

Mining areas (1) 

 

Mining areas (1) 

Mines and mining areas have existed since antiquity and since then, humans have the ability to transform the landscape and relief. 
Mining is the process of "acquiring" valuable minerals and other geological materials from the soil and subsoil. 
Materials that can be mined are, for example, carbon, bauxite, gold, copper, oil, etc.  
 

• The prosperity of many cultures was marked by the discovery, extraction and use of mineral materials 



and metals. 

 

• The exploitation of mineral wealth seriously disrupts the natural environment. 

 

•  Many of the effects on the natural environment include: 

•  Erosion 

•  Deforestation 

•  Biodiversity loss 

• Groundwater pollution 

Mining areas (2) 

 

Mining areas (2) 

The prosperity of many cultures was marked by the discovery, extraction and use of mineral materials and metals. The exploitation of mineral 
wealth seriously disrupts the natural environment. Many of the effects on the natural environment include erosion, deforestation, biodiversity 
loss, and pollution of groundwater with hazardous chemicals from the extraction process and its products. 
 

Mining areas (3) 

 



Mining areas (3) 

Mining areas (4) 

 

Mining areas (4) 

The disturbance of the natural landscape in one of the most famous cases of gold mining in Greece in the area of Skouries in Halkidiki. 
 

• The term "structured environment" is used to describe the environment constructed by humans, in the 

strict sense of the term. 

 

• Structured environment is usually synonymous to urban environment, but also includes the road 

network. 

 

• The city is for all these people their daily living environment. 
 

Structured Environment (1) 

 

Structured Environment (1) 



The term "structured environment" is used to describe the environment constructed by humans, in the strict sense of the term. Structured 
environment is usually synonymous to urban environment, but also includes the road network. The city is for all these people their daily living 
environment.  
 

Urban centers face significant problems such as: 

• Poor air quality 

• High traffic density 

• High noise pollution 

• Moderate quality of structured environment 

• Waste and sewage generation 

 

These problems have an impact on the environment, on a local and a global level, as well as on the 

health of citizens. 
 

Structured Environment (2) 

 

Structured Environment (2) 

Urban centers face significant problems such as: 
- Poor air quality 
- High traffic density 
- High noise pollution 



- Moderate quality of structured environment 
- Waste and sewage generation 
These problems have an impact on the environment, on a local and a global level, as well as on the health of citizens. 

 

Learn more 

Structured Environment (3) 

 

Structured Environment (3) 

Structured Environment (4) 

 

Structured Environment (4) 

Another problem of the urban environment with effects on the natural environment and human health is the use of vehicles and the traffic 
jams, such as the example of a 180 km traffic congestion in São Paulo, Brazil. 
 

In general, the negative effects of humans on the environment are mainly manifested in two 

directions: 

 

1.Excessive consumption of natural resources (raw materials, water, energy resources): 



• Depletion of natural resources, as a consequence of their excessive consumption, is a horrible 

scenario for the planet. 

• Sustainable development is at stake (development that "ensures that the needs of the present are 

met, without compromising the needs of future generations. - See Training Unit 1). 

 

Effects on Natural Environment (1) 

 

Effects on Natural Environment (1) 

In general, the negative effects of humans on the environment are manifested mainly in two directions: 
1. Excessive consumption of natural resources (raw materials, water, energy resources) 
The depletion of finite natural resources, as a consequence of their excessive consumption, is a horrible scenario for the planet that attempts 
to prevent the so-called sustainable development, ie the development that "ensures the needs (in natural resources) of the present, without 
compromising the needs of future generations ". See Educational Unit 1. 

In general, the negative effects of humans on the environment are mainly manifested in two 

directions: 

 

2. Environmental pollution. 

• Pollution is defined as the presence in the environment of any substances, forms of energy or 

pathogenic microorganisms, in quantity, concentration or duration that can cause either adverse 

effects on health, living organisms and ecosystems or material damage, and turn the environment 

unsuitable for the desired uses. 



 

Effects on Natural Environment (2) 

 

Effects on Natural Environment (2) 

In general, the negative effects of humans on the environment are mainly manifested in two directions: 
2. Environmental pollution. 
 Pollution is defined as the presence in the environment of any substances, forms of energy or pathogenic microorganisms, in quantity, 
concentration or duration that can cause either adverse effects on health, living organisms and ecosystems or material damage, and turn the 
environment unsuitable for the desired uses. 
 
In the continuation of the Educational Unit, a distinction will be made between substances and energy and the presence of microorganisms in 
the environment. 
 

 

Causes of Environmental Degradation 

The difficulties in managing the environmental problems that arise due to human activities led to their 

designation as "Unsolved Problems". 

The reason that led to this characterization is the uncertainty that characterizes the reactions of the 

various environmental systems to the occurrence of problems. 

There are many sources and types of uncertainty. 

In general, the management of environmental problems is affected by at least four species. 



 

Subsection 2.2. “Causes of Environmental and Natural 

Resources Degradation”1 

 

Subsection 2.2. “Causes of Environmental and Natural Resources Degradation” 1 

The difficulties in managing the environmental problems that arise due to human activities led to their designation as "Unsolved Problems". 
The reason that led to this characterization is the uncertainty that characterizes the reactions of the various environmental systems to the 
occurrence of problems. According to the published literature - articles, there are many sources and types of uncertainty. In general, the 
management of environmental problems is affected by at least four species. 

Sources of Uncertainty (1) 

 

1. Environmental diversity: It is the most widespread source of  uncertainty, and it is largely 

uncontrollable. 

 

2. Partial observation: This refers to the uncertainty about the state of resources.  

 

Subsection 2.2. “Causes of Environmental and Natural 

Resources Degradation”2 



 

Subsection 2.2. “Causes of Environmental and Natural Resources Degradation” 2 

1. Environmental diversity: It is the most widespread source of uncertainty, and it is largely uncontrollable. It often has a dominant influence 
on natural resource systems, through various factors such as random climate variability. 
 
2. Partial observation: This refers to the uncertainty about the state of resources. An obvious expression of partial observation is the variation 
in sampling resulting from resource monitoring. 
 

Sources of Uncertainty (2) 

 

3. Partial control: This expresses the difference between the actions announced and the actions 

implemented in practice. This can lead to the possible deception of management interventions and, 

therefore, to an inadequate assessment of the impact of these actions on the behavior of the systems 

under management. 

 

4. Structural or procedural: This uncertainty refers to a lack of understanding (or lack of agreement) as 

to the structure of biological and ecological relationships that promote the dynamics of natural 

resources. 

 

Subsection 2.2. “Causes of Environmental and Natural 



Resources Degradation”3 

 

Subsection 2.2. “Causes of Environmental and Natural Resources Degradation” 3 

3. Partial control: This expresses the difference between the actions announced and the actions implemented in practice. This uncertainty 
usually arises when indirect ways (eg regulations) are used to implement an action (eg setting a crop or productivity rate), and can lead to the 
possible deception of management interventions and, therefore, to an inadequate assessment of the impact of these actions on the behavior 
of the systems under management. 
 
4. Structural or procedural: This uncertainty refers to a lack of understanding (or lack of agreement) as to the structure of biological and 
ecological relationships that promote the dynamics of natural resources. 
 

2 

 

Population growth and urbanization 

3 

 

Pollution – contamination of the environment 

 

Biodiversity loss 



1 

 

START 

 

This section outlines the most important of these problems. In detail: 
 

Subsection 2.2. “Causes of Environmental and Natural 

Resources Degradation” 

Subsection 2.2. “Causes of Environmental and Natural Resources Degradation”  

Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems. " In other words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

Global Population Growth (1) 



 

Global Population Growth (1) 

Global Population Growth (2) 

 

Global Population Growth (2) 

Global Population Growth (3) 

 

Global Population Growth (3) 

Map of global population distribution and population density per square kilometer. 
Indicatively, the world population density (land area) is 52.34 inhabitants per square kilometer. That is, as much as the population density of 
Cameroon or Iran. 

Table with 3 columns and 11 rows 

Country 

 

Density / Km2 

 



Data  
 

01. Bangladesh 

 

1.173 

 

3/7/2020 

 

02. North Korea  
 

517 

 

1/7/2020 

 

03. Rwanda 

 

470 

 



1/7/2020 

 

04. Netherlands 

 

421 

 

3/7/2020 

 

05. Israel 
 

418 

 

3/7/2020 

 

06. Haiti  
 

416 

 



1/7/2020 

 

07. India 

 

415 

 

3/7/2020 

 

08. Burundi 
 

403 

 

1/7/2020 

 

09. Belgium 

 

376 

 



1/1/2020 

 

10. Philippines  
 

363 

 

3/7/2020 
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Global Population Growth (4) 

The ten countries with the highest population density per square kilometer are presented here. 
There are isolated areas with much higher population density. An example is Macau in China with a population density of 21,158.05 
inhabitants per square kilometer. 
Indicatively, Greece has a population density of 81 inhabitants per square kilometer. 
 
However, at this point we are interested in the density of inhabitants at national level. 
 

• The increase in the world population is a result of many causes that have emerged over time. 



 

• For example, the emergence of more effective medications and vaccines (reduction of child 

mortality) and the constant struggle of states for development. 

 

• Specifically, the tendency of the world population to increase depends on two factors: 

• Birth rates 

• Death rates (mortality) 

 

Global Population Growth (5) 

 

Global Population Growth (5) 

The increase in the world population is a result of many causes that have emerged over time. 
For example, the emergence of more effective medications and vaccines (reduction of child mortality) and the constant struggle of states for 
development. 
 
Specifically, and based the previous example, the tendency of the world population to increase depends on two factors: 
- Birth rates 
- Death rates (mortality) 

 

1 



 

2 

 

Therefore, the world population is growing when: 
 

Global Population Growth (6) 

Global Population Growth (6) 

The birth rate increases and at the same time the death rate remains constant. 

 

The birth rate remains stable and the death rate decreases. 

 

World population growth, through economic activities, causes the parallel increase of the 

consumption of natural resources and the production of larger amounts of unwanted residues. 

 

An example is the agricultural sector where the need to increase food products has led to an increase 

in the use of chemical fertilizers and pesticides.  

 



Global Population Growth  (7) 

 

Global Population Growth (7) 

World population growth, through economic activities, causes the parallel increase of the consumption of natural resources and the 
production of larger amounts of unwanted residues. 
An example is the agricultural sector where the need to increase food products has led to an increase in the use of chemical fertilizers and 
pesticides. 

Regarding the needs for food, it is worth mentioning that:  

• Nearly 1 billion people are facing hunger. 

• Many others live in areas with severe water scracity. 

 

It is estimated that by 2050: 

• Food demand will increase at around 70% - 100% compared to today. 

• The percentage of the population that will live in areas with water scarcity will increase from 3 to 5 

times.  

 

Global Population Growth (8) 

 

Global Population Growth (8) 



Regarding the needs for food, it is worth mentioning that nearly 1 billion people are facing hunger and many others live in areas with severe 
water scarcity. 
It is estimated that by 2050, food demand will increase at around 70% - 100% compared to today. 
At the same time, the percentage of the population that will live in areas with water scarcity will increase from 3 to 5 times. 
 

Meeting the food and water needs of an ever-growing population is a particular challenge, as: 

• Drinking water reserves are finite. 

• Human activities threaten more than 65% of the mainland inland waters. 

• The agricultural sector uses about 70% of the total water earnings. 

• 70% of the land suitable for food cultivation is either already used or cannot be used. 

• There is a tendency to change crops to produce biofuels.  

 

Global Population Growth (9) 

 

Global Population Growth (9) 

Meeting the food needs (including the need for water) of an ever-growing population is a particular challenge due to several causes. Among 
others:  
- Drinking water reserves are finite (Vöösmarty et al. 2000, FAO 2011). 
- Human activities threaten more than 65% of the mainland inland waters. 
- The agricultural sector uses about 70% of the total water earnings. 
- Expanding the agricultural sector is not an easy solution as 70% of the land suitable for food cultivation is either already used or cannot be 



used. 
- There is a tendency to change crops to produce biofuels. 

Human activities, in combination with modern technology and practices, have dramatically increased 

the exploitation of lands and natural resources. 

 

The situation in the field of food production and water supply is common for other non-renewable 

resources too. 

 

It is estimated that 88% of the known minerals are now rare in nature as their extraction cannot keep 

up with the growing global demand.  

 

Global Population Growth (10) 

 

Global Population Growth (10) 

Indicatively, human activities, in combination with modern technology and practices, have dramatically increased the exploitation of lands 
and natural resources. 
The situation in the field of food production and water supply is common for other non-renewable resources too, such as metals, fuels and 
minerals. 
As for the latter, it is estimated that 88% of the known minerals are now rare in nature as their extraction cannot keep up with the growing 
global demand.  
 



In recent decades, human activities (such as agriculture, mining, etc.) have become particularly 

intense. 

 

Their effects are manifested in the form of: 

• Uncontrolled development 

• Degraded environmental quality 

• Loss of main agricultural lands 

• Wetland destruction 

•  Loss of wildlife species 

 

Global Population Growth (11) 

 

Global Population Growth (11) 

Indicatively, human activities, in combination with modern technology and practices, have dramatically increased the exploitation of lands 
and natural resources. In recent decades, human activities (such as agriculture, mining, etc.) have become particularly intense, so that their 
effects are manifested in the form of uncontrolled development, degraded environmental quality, loss of main agricultural lands, wetland 
destruction and loss of wildlife species. 
 

1 

 



2 

 

3 

 

Urbanization (1) 

 

Urbanization (1) 

Alternatively, the term "astyphilia" is used to describe the love for the city and the growing tendency of the population to concentrate in 

the big cities. 

 

Population movements usually start from rural, peripheral or suburban areas to large urban centers.  

 

Urbanization is the tendency to increase the concentration of the population of an area as a result of movement and redistribution.  

 

1 

 

3 

 

The growth rate in the size of cities has increased in recent years. 



 

2 

 

4 

 

The growth rate of the urban population is almost double that of the total population. 
 

The rate of urbanization is higher in developing countries.  
 

Indicatively, in some African countries, the annual urbanization rate reaches 10%. 
 

START 
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Urbanization (2) 

Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 



ecosystems. " In other words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

Urbanization (3) 

 

Urbanization 

 

Urbanization (3) 

• According to the United Nations (UN), in 2010, 50% of the world's population lived in urban areas. 

 

• It is estimated that another two billion people will be added to this population and the global urban 

population will reach 60% of the total world population by 2030. 

 

• Finally, it is estimated that this percentage will reach 70% by 2050. 

 

Urbanization (4) 



 

Urbanization (4) 

According to the United Nations (UN), in 2010, 50% of the world's population lived in urban areas. It is estimated that another two billion 
people will be added to this population and the global urban population will reach 60% of the total world population by 2030. (The Nature 
Conservancy, 2008). Finally, it is estimated that this percentage will reach 70% by 2050. 
 

• Increasing the size of cities can lead to significant damage to various ecosystems and natural 

resources. 

 

• More specifically, increasing the size of cities requires the corresponding territories, leading to land use 

change. 

 

• This in turn leads to the creation of environmental problems such as water and air pollution, loss of 

open spaces and biodiversity, etc. 
 

Urbanization (5) 

 

Urbanization (5) 

Increasing the size of cities can lead to significant damage to various ecosystems and natural resources around the world. More specifically, 



increasing the size of cities requires the corresponding territories, leading to land use change. This in turn leads to the creation of 
environmental problems such as water and air pollution, loss of open spaces and biodiversity, etc. 

Urbanization (6) 

 

Urbanization (6) 

Another example of urbanization: Increasing the size of cities to meet the growing rates of urbanization. This results in the loss of significant 
resources, land and species. Picture of Chicago, USA. 
 

Mitigating the effects of such environmental problems is costing humanity billions of dollars. 

 

Therefore, assuming that urbanization will continue to increase in the coming decades, the cost to 

humanity will become higher. 
 

Urbanization (7) 

 

Urbanization (7) 

Mitigating the effects of such environmental problems is costing humanity billions of dollars. Therefore, assuming that urbanization will 
continue to increase in the coming decades, the cost to humanity will become higher. 



 

In the following part, the effects of urbanization on three particularly important resources will be 

described: 

 

• Soil  

 

•  Water  

 

• Biodiversity  

 

Urbanization (8) 

 

Urbanization (8) 

In the following part, the effects of urbanization on three particularly important resources will be described: 
- Soil  
- Water  
- Biodiversity  

• Urbanization transforms the biological, chemical and natural soil properties. 

• This results in the degradation of its quality to the extent that it leads to:  



• The loss of vegetation 

•  The reduction of the water filtration capacity 

• The accumulation of heavy metals 

• The increase of surface runoff and soil erosion 

 

Impact of Urbanization on Land Resources (1) 

 

Impact of Urbanization on Land Resources (1) 

urbanization alters the biological, chemical and physical properties of soil. This results in a degradation of its quality to the point that it leads 
to the loss of vegetation, the reduction of the water filtration capacity, to the accumulation of heavy metals, to the increase of surface runoff 
and soil erosion. 
 

Soil erosion is considered one of the main forms of degradation of its quality. 

 

It exposes the soil to the risk of landslides. 

 

Indicatively, in the United States, landslides cause damage of 1-2 billion dollars and an average of 25 

lives lost each year. 

 



Impact of Urbanization on Land Resources (2) 

 

Impact of Urbanization on Land Resources (2) 

Soil erosion is considered one of the main forms of degradation of its quality. It exposes the soil to the risk of landslides. Indicatively, in the 
United States, landslides cause damage of 1-2 billion dollars and an average of 25 lives lost each year. 

Impact of Urbanization on Land Resources (3) 

 

Impact of Urbanization on Land Resources (3) 

Indicative picture of landslide and collapse of a road network in California, USA in February 2013.   
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Impact of Urbanization on Water Resources (1) 

 



Impact of Urbanization on Water Resources (1) 

Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems. " In other words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). The concept of biodiversity therefore embraces all life on Earth. 

It includes the way of expressing or appreciating the diversity that exists at the various levels of life organization. It reflects 

the number, variety and variability of living organisms and the systems that make them up. 
 

Indicatively, again in the United States, the total area of wetlands decreased from 890,300 km2 before 

2004 to 435,600 km2 after 2004. 

 

This can cause conflicts between different users for access to this resource.  
 

Their reserves can be severely reduced or rendered unusable due to pollution and contamination.  
 

Global population growth, the intensity of urbanization and changes in land use are affecting water availability. 
 

Impact of Urbanization on Water Resources (2) 



 

Impact of Urbanization on Water Resources (2) 

Urbanization:  

• Through land use changes (with the construction of roads and networks, the removal of vegetation, 

etc.), leads to the fragmentation of ecosystems and is a major threat to wildlife. 

 

• Increases the dominance of non-food species in specific areas and changes the existing balances 

that have been developed between food species over time and through adaptation. 

Impact of Urbanization on Biodiversity (1) 

 

Impact of Urbanization on Biodiversity (1) 

Urbanization, through changes in land use (with the construction of roads and networks, the removal of vegetation, etc.), leads to the 
fragmentation of ecosystems and is a major threat to wildlife. At the same time, urbanization increases the dominance of non-food species in 
specific areas and changes the existing balances that have developed between food species over time and through adaptation. 
 

Impact of Urbanization on Biodiversity (2) 

 



Impact of Urbanization on Biodiversity (2) 

"Artistic" depiction of the expansion of cities and the parallel loss of natural habitats from land use change.  
 

Environmental pollution is characterized by:  

 

• The existence of pathogens or 

 

• Indicators that indirectly show the potential presence of such microorganisms or 

 

• Chemicals in elements that can be used by humans to cause pathogenic conditions. 

 

Definitions of Pollution and Contamination (1) 

 

Definitions of Pollution and Contamination (1) 

Environmental contamination is characterized by the existence of pathogens, indicators that indirectly show the potential presence of such 
microorganisms or chemicals in elements that can be used by humans to cause pathogenic conditions. 

• Environmental pollution is the energy and particulate charge of the environment. 

• It is expressed or perceived as the degradation of the biosphere. 

• It is calculated qualitatively and quantitatively with the effects and symptoms observed in:  

• The flora 



• The fauna 

• The air 

• The soil 

• The water  

• The humans 

 

Definitions of Pollution and Contamination (2) 

 

Definitions of Pollution and Contamination (2) 

Environmental pollution is the energy and particulate charge of the environment that is expressed or perceived as the degradation of the 
biosphere and is calculated qualitatively and quantitatively with the effects and symptoms observed in the flora, the fauna, the air, the soil, 
the water  and the humans.  
 

There are two general categories of sources: 

• Point sources of pollution - individually identified sources, such as the chimney of a power plant, the 

drainage pump of an industrial plant, etc. 

 

• Non-point sources of pollution – sources that are scattered and difficult to locate, such as fertilizers 

and insecticides from arable land and gardens, flowing into rivers and lakes. 

Categorization of Pollution Sources 



 

Categorization of Pollution Sources 

Environmental pollutants come from a variety of sources. However, there are two general categories of sources: 
- The point sources of pollution - individually identified sources, such as the chimney of a power plant, the drainage pump of an industrial 
plant, etc. 
- Non-point sources of pollution – sources that are scattered and difficult to locate such as fertilizers and insecticides from arable land and 
gardens, flowing into rivers and lakes, and insecticides reaching the atmosphere through spraying or through the wind. 
 

Environmental pollution is divided into the following categories: 

• By the source of pollution type 

• By the recipient type 

• By the type of pollutant 

Pollution Categories (1) 

 

Pollution Categories (1) 

Environmental pollution, as seen by the relevant figure, is divided into the following categories: 
- By the source of pollution type 
- By the recipient type 



- By the type of pollutant  

Learn more 

 

Pollution Categories (2) 

 

Pollution Categories (2) 

By the source of pollution type - the main categories are:  

 

•  Natural sources of pollution: Includes those that exist in nature and are not the result of human activity. Indicatively, 

forests and volcanoes are mentioned. 

 

•  Anthropogenic sources of pollution: This category includes all sources of pollution that are the result of human activity. 

Some of them are industry, urban activities, traffic, etc. 
 

Pollution Categories (3) 

 

Pollution Categories (3) 

Example of a natural source of pollution. Photo from Mount St. Helens Volcano, Washington, USA. 



 

By recipient - depending on the recipient, the pollution is divided into: 

• Air pollution: The direct recipient is the air, ie the atmosphere, for this reason it is alternatively referred 

to as atmospheric pollution or pollution of the atmosphere. 

 

• Water pollution: The direct recipient in this case is the large water surface and the groundwater 

bodies of the planet (rivers, lakes, sea, underground aquifers). 

 

• Soil pollution: with the direct recipient being the solid earth crust. 
 

Pollution Categories (4) 

 

Pollution Categories (4) 

By recipient - depending on the recipient (direct and not final), the pollution is divided into: 
- Air pollution: The direct recipient is the air, ie the atmosphere, for this reason it is alternatively referred to as atmospheric pollution or 
pollution of the atmosphere. 
- Water pollution: The direct recipient in this case is the large water surface and the groundwater bodies of the planet (rivers, lakes, sea, 
underground aquifers). 
- Soil pollution: with the direct recipient being the solid earth crust. 
 



By the type of pollutant – pollution can be divided into: 

1. Air pollution - This category includes: 

• All forms of pollution due to gaseous chemicals. 

• Pollution caused by solid or liquid particles. 

• Particles, whether solid or liquid, behave to a large extent as gases. 

 

With a few exceptions, the direct recipient of air pollution is air. This is another reason why particles fall 

into the category of air pollutants. 

 

Pollution Categories (5) 

 

Pollution Categories (5) 

By the type of pollutant – pollution can be divided into: 
- Air pollution: This category includes all forms of pollution due to gaseous chemicals. The same category includes the pollution caused by 
solid or liquid particles. This is due to the fact that particles, whether solid or liquid, behave to a large extent as gases. With a few exceptions, 
the direct recipient of air pollution is air. This is another reason why particles fall into the category of air pollutants. 

By the type of pollutant - pollution can be divided into: 

2.Noise pollution:  

• This is a form of pollution due to the emission of energy into the atmosphere in the form of sound 

waves. 

• It is generally one of the least serious forms of pollution, mainly because it is concentrated in 



specific areas. 

• It charges a relatively small number of recipients. 

• The direct recipient of noise pollution is the air. 

 

Pollution Categories (6) 

 

Pollution Categories (6) 

By the type of pollutant - pollution can be divided into: 
- Noise pollution: This is a form of pollution due to the emission of energy into the atmosphere in the form of sound waves. It is generally one 
of the least serious forms of pollution, mainly because it is concentrated in specific areas. (industrial facilities, highways, airports, etc.) and 
therefore, it charges a relatively small number of recipients. The direct recipient of noise pollution is the air. 

By the type of pollutant – pollution can be divided into: 

3. Thermal pollution:  

• This is a relatively minor form of pollution, due to the discharge of thermal energy into the 

environment. 

• The resulting negative effects are minimal, even when the amounts of energy emitted are large. 

• They are mainly limited to the annoyance of certain species of the animal kingdom, which are 

usually forced to migrate.  

• The direct recipient of thermal pollution is either air or water and in rare cases the soil. 

 



Pollution Categories (7) 

 

Pollution Categories (7) 

- Thermal pollution: This is a relatively minor form of pollution, due to the discharge of thermal energy into the environment. The resulting 
negative effects are minimal, even when the amounts of energy emitted are large, and they are mainly limited to the annoyance of certain 
species of the animal kingdom, which are usually forced to migrate. The direct recipient of thermal pollution is either air or water and in rare 
cases the soil. 
 

By the type of pollutant – pollution can be divided into: 

4.Radioactive pollution:  

• Very serious form of pollution due to the release into the environment of radioactive substances. 

• Its effects can be particularly significant. 

• The effects can last for hundreds of years. 

• Recipients of radioactive pollution, again depending on the nature of the radioactive substances, 

can be air, water and soil. 

 

Pollution Categories (8) 

 



Pollution Categories (8) 

- Radioactive pollution: Very serious form of pollution due to the release into the environment of radioactive substances. Its characterization 
as very serious is due, on the one hand, to the fact that its effects can be particularly significant and on the other hand, to the "lifespan" of 
these negative effects, which can be up to hundreds of years, depending on the half-life of the radioactive substances that have been 
discarded. Recipients of radioactive pollution, again depending on the nature of the radioactive substances, can be air, water and soil. 

By the type of pollutant – pollution can be divided into: 

5. Visual pollution:  

• It is the most innocent form of pollution.  

• It only causes visual discomfort.  

• Establishing rules for protection against visual pollution is practically difficult due to the subjectivity 

of the relevant criteria. 

 

Pollution Categories (9) 

 

Pollution Categories (9) 

- Visual pollution: It is the most innocent form of pollution that causes only visual discomfort. Establishing rules for protection against visual 
pollution is practically difficult due to the subjectivity of the relevant criteria. 
 

Dimensions of Environmental Pollution  



 

Dimensions of Environmental Pollution 

In addition to the above categories, pollution can be distinguished depending on the scale of its impact. An example is Climate Change, which 
leads to global warming and manifests itself on a global scale. 
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Important Activities with Gaseous Pollutant Emissions (1) 

 

Important Activities with Gaseous Pollutant Emissions (1) 

Combustion:  

 

• Commercial,  

•  

• Public services buildings,  

•  



• Domestic 

 

Electricity generation. 

• Cogeneration and district heating are included. 
 

3.Industrial combustion 

• Combustion in boilers and gas turbines for production of:  

• Heat 

• Mechanical power 

• Combustion in furnaces with or without contact of flame and exhaust gases with products. 

• Εg. foundries and refineries respectively.  

 

Important Activities with Gaseous Pollutant Emissions (2) 

 

Important Activities with Gaseous Pollutant Emissions (2) 

3. Industrial combustion (combustion in boilers and gas turbines for the production of heat or mechanical power and combustion in furnaces 
with or without contact of flame and exhaust gases with the products). Examples of combustion in furnaces without contact of flame and 
exhaust gases with products are refineries. Examples of the other case (combustion in furnaces with contact of flame and exhaust gases with 
products) are foundries, steel and iron remelting units, cement plants, glass production units, paper mills, primary and secondary metal 
production units. 



4.Industrial processes that do not involve combustion, e.g.: 

• Wineries / breweries 

• Bread production units 

• Chemical industries 

 

5.Extraction and disposal of fossil fuels, e.g.:  

• The extraction and the first processing of solid, liquid and gaseous fuels 

• Their storage 

• The disposal of liquid fuels 

• The fuel gas transportation and distribution networks  

 

Important Activities with Gaseous Pollutant Emissions (3) 

 

Important Activities with Gaseous Pollutant Emissions (3) 

4. Industrial processes that do not involve combustion (processes such as wineries, breweries, alcoholic drinks production units, bread 
production units, chemical industries and special processes in refineries, steel mills, iron industries, non-ferrous metal industries, etc.). 
5. Extraction and disposal of fossil fuels (extraction and first processing of solid, liquid and gaseous fuels, storage, disposal of liquid fuels and 
fuel gas transportation and distribution networks). 
 

Important Activities with Gaseous Pollutant Emissions (4) 



 

Important Activities with Gaseous Pollutant Emissions (4) 

6. Use of solvents (processes in the production of paints, degreasing of metals, dry cleaning, production and processing of chemicals, wood 
preservation, printing, etc.). 
7. Road transport (traffic of vehicles and gasoline fumes from vehicles). 
 

8.Other mobile sources, e.g.:  

• Agricultural, forestry, military and industrial vehicles and machinery, 

•  Railways, 

• Traffic at airports and at sea 

 

9.Waste treatment and disposal, e.g:  

• Incineration of municipal and industrial waste 

• Sewage treatment 

• Landfills 

• Biogas production  

 

Important Activities with Gaseous Pollutant Emissions (5) 

 



Important Activities with Gaseous Pollutant Emissions (5) 

8.Other mobile sources (agricultural, forestry, military and industrial vehicles and machinery, railways, traffic at airports and at sea). 
9. Waste treatment and disposal (incineration of municipal and industrial waste, sewage treatment, landfills, production of fertilizers from 
waste, biogas production, uncontrolled burning of agricultural by-products etc.). 

10.Agriculture and animal husbandry:  

• Various crops with or without the use of fertilizers 

• Burning reeds 

• Animal husbandry (intestinal fermentation of animals and excreta) 

 

11.Nature:  

• Forest fires, 

• Natural pastures, swamps, marshes, lakes, rivers, groundwater, canals, runoff waters, sea, 

• Volcanoes 

 

Important Activities with Gaseous Pollutant Emissions (6) 

 

Important Activities with Gaseous Pollutant Emissions (6) 

10.Agriculture and animal husbandry (various crops with or without the use of fertilizers, burning reeds, animal husbandry. As for the latter, 
animal husbandry is considered a source of air pollutants due to the intestinal fermentation of animals and their excreta) 
11.Nature (forests, forest fires, natural pastures, swamps, marshes, lakes, rivers, groundwater, canals, runoff waters, sea, volcanoes etc.). 
Most of the processes that fall into this category are not controlled by humans. 



 

The next three subsections outline three important problems arising from the pollution of the 

environment and in particular of the atmosphere. Specifically: 

1. Stratospheric Ozone Depletion 

2. Acid Rain 

3. Photochemical smog 

Problems from the Pollution of the Environment 

 

Problems from the Pollution of the Environment 

The next three subsections outline three important problems arising from the pollution of the environment and in particular of the 
atmosphere. Specifically: 
1. Stratospheric Ozone Depletion 
2. Acid Rain 
3. Photochemical smog 

Ozone is found in two levels of the atmosphere:  

 

• Stratosphere (around 15-50 km above the ground).  

 

• Troposphere (the lowest part of the atmosphere, up to 15 km above the ground). 



 

Stratospheric Ozone Depletion (1) 

 

Stratospheric Ozone Depletion (1) 

Ozone is found in two levels of the atmosphere:  
- Stratosphere (around 15-50 km above the ground).  
- Troposphere (the lowest part of the atmosphere, up to 15 km above the ground). 
 

• Ozone accumulates in the stratosphere as a layer that is like a thick zone around the earth. 

 

• It acts as a filter that prevents solar ultraviolet radiation from reaching the earth. 

• The concentration of this gas is useful, as it protects the earth by absorbing about 80-90% of ultraviolet 

radiation. 

• Stratospheric ozone depletion raises concerns about the effects of radiation on the planet. 

• 1% reduction in stratospheric ozone leads to a 1‐2% increase in ultraviolet radiation. 
 

Stratospheric Ozone Depletion (2) 

 



Stratospheric Ozone Depletion (2) 

Ozone accumulates in the stratosphere as a layer that is like a thick zone around the earth and acts as a filter that prevents solar ultraviolet 
radiation from reaching the earth. The concentration of this gas is useful, as it protects the earth by absorbing about 80-90% of ultraviolet 
radiation. Stratospheric ozone depletion raises concerns about the effects of radiation on the planet. 1% reduction in stratospheric ozone 
leads to a 1‐2% increase in ultraviolet radiation. 

The decrease in the thickness of the stratospheric ozone layer have: 

• Consequences on human health (increase of skin cancers). 

• Negative effects on microorganisms, such as phytoplankton, which form the basis of the entire 

aquatic food web. 

• The ecological consequences of this effect can be catastrophic. 
 

Stratospheric Ozone Depletion (3) 

 

Stratospheric Ozone Depletion (3) 

An example of the consequences of radiation on the planet, except from the consequences on human health (increase of skin cancers), is the 
negative effect on microorganisms, such as phytoplankton which create the basis of the entire aquatic food web. The ecological 
consequences of this impact can be catastrophic. 
 

• The ozone on the stratosphere is destroyed when chlorine and  bromine appear in their atomic form 

(as radicals) or as active inorganic bodies.  



 

• The destruction of the ozone layer of the stratosphere is due to the continuous release of industrial  

halocarbons(CFC).  

 

• Airplanes also cause damage to the O3 layer.  

• The higher they fly, the faster they reach their destination and the greater the damage to the O3 

layer from NOx emissions.  

 

Stratospheric Ozone Depletion (4) 

 

Stratospheric Ozone Depletion (4) 

The ozone on the stratosphere is destroyed when chlorine and  bromine appear in their atomic form (as radicals) or as active inorganic bodies. 
The destruction of the ozone layer of the stratosphere is due to the continuous release of industrial  halocarbons (CFC). Airplanes also cause 
damage to the O3 layer. The higher they fly, the faster they reach their destination and the greater the damage to the O3 layer from NOx 
emissions. 
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Stratospheric Ozone Depletion (5) 

 

Stratospheric Ozone Depletion (5) 

Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems. " In other words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

50% of the CFCs world consumption is used in air conditioning, heat pumps, refrigeration (food preservation) and in the 

production of certain plastics. 
 

The ability of halogens to destroy O3 is a function of how easy it is for active radicals to be released from large amounts 

of gases. 

When the CFCs reach above the O3 layer, the halogens are released.  
 

The halocarbons under the influence of solar radiation are decomposed and a large amount of chlorine is released, 

which easily and quickly destroys the O3 layer. 



 

• Already, a big part of the ozone over Antarctica has been lost, creating the famous "ozone hole" 

• Its extent exceeds 10 million square km. 

• In the rest of the Earth, ozone depletion ranges from 2-6%. 

• Measures taken to eliminate harm will gradually pay off during the 21st century. 

• Until then, however, ultraviolet radiation will continue to cause harm to human health.  

 

Stratospheric Ozone Depletion (6) 

 

Stratospheric Ozone Depletion (6) 

Already, a big part of the ozone over Antarctica has been lost, creating the famous "ozone hole". Its extent exceeds 10 million square km. 
In the rest of the Earth, ozone depletion ranges from 2-6%. 
Measures taken to eliminate harm will gradually pay off during the 21st century. 
Until then, however, ultraviolet radiation will continue to cause harm to human health. 
 

Stratospheric Ozone Depletion (7) 

 

Stratospheric Ozone Depletion (7) 



The term acid rain refers to:  

• Rain with a pH lower than normal. 

• Normal pH for clear rain is considered to be 5.6. 

• This value corresponds to the pH of distilled water that is in balance with CO2. 

 

A similar definition applies to other precipitations (snow, hail, fog). 
 

Acid Rain (1) 

 

Acid Rain (1) 

The term acid rain refers to rain with a pH lower than normal. Normal pH for clear rain is considered to be 5.6, a value that corresponds to the 
pH of distilled water that is in balance with CO2. A similar definition applies to other precipitations (snow, hail, fog). 
 

The acidity of rainwater is due to the presence of:  

 

• Mainly strong acids, Η2SO4 and HNO3  

 

• Other inorganic (HCl, H3PO4) or organic acids (ΗCOOH, CH3COOH)  

• But usually not in significant quantities.  



 

Acid Rain (2) 

 

Acid Rain (2) 

The acidity of rainwater is due to the presence of mainly strong acids, Η2SO4 and HNO3. In some cases they coexist with other inorganic (HCl, 
H3PO4) or organic acids (ΗCOOH, CH3COOH), but usually not in significant quantities. 
 

Acid Rain (3) 

 

Acid Rain (3) 

Acid rain has been found to affect almost all components of the biosphere: soil, forests and crops, lakes and aquatic life, various materials, 
buildings, water pipes and monuments. 
 

Learn more 

 

Acid Rain (4) 



 

Acid Rain (4) 

Acid Rain (5) 

 

Organizational barriers - Conclusions (3) 

Acid Rain (6) 

 

Acid Rain (6) 

Tree necrosis and ecosystem destruction as a result of the phenomenon of acid rain. 
The ecosystem may recover provided the phenomenon does not recur to cause even greater damage. 
 

An important feature of acid rain is:  

• The fact that a large proportion of acid chemicals / pollutants produced in one country can be 

transported to other countries by wind (cross-border pollution). 

 

• Example: over 75% of acid deposits in Norway, Switzerland, Austria, Sweden, the Netherlands and 

Finland are transported by wind to these countries from the industrial areas of Western and Eastern 



Europe. 

 

Acid Rain (7) 

 

Acid Rain (7) 

An important feature of acid rain is the fact that a large proportion of acid chemicals / pollutants produced in one country can be transported 
to other countries by wind (cross-border pollution). For example, over 75% of acid deposits in Norway, Switzerland, Austria, Sweden, the 
Netherlands and Finland are transported by wind to these countries from the industrial areas of Western and Eastern Europe. 
 

Photochemical smog (1) 

 

Photochemical smog (1) 

Photochemical smog is characterized:  

 

• By  the photochemical formation of secondary air pollutants with oxidizing properties, e.g. 

 

• Ozone (Ο3)  

• Nitrogen dioxide (ΝΟ2)  



• Peroxyacetyl nitrate (PAN)  

• Etc. 
 

• Tropospheric ozone is a secondary pollutant, unlike the stratospheric ozone that has been mentioned 

above, and which protects the planet from ultraviolet radiation. 

• It is produced after complex reactions. 

• Ozone is an important component of smog (photochemical smog). It is created when solar radiation 

affects a mixture of: 

• Carbon monoxide (CO) 

• Volatile Organic Compounds (VOC) 

• Nitrogen oxides (NOx) 

Photochemical smog (2) 

 

Photochemical smog (2) 

Tropospheric ozone is a secondary pollutant, unlike the stratospheric ozone that has been mentioned above, and which protects the planet 
from ultraviolet radiation. It is produced after complex reactions. Ozone is an important component of smog (photochemical smog) that is 
created when solar radiation affects a mixture of carbon monoxide (CO), volatile organic compounds (VOC) and nitrogen oxides (NOx).  
 

• The amount of ozone that accumulates in the lower layers of the atmosphere is harmful to:  



• Health  

• Vegetation (e.g. vegetables),  

 

• May be lethal to plants and animals when exceeding 200 μg/m3.  

 

• High concentrations of ozone cause respiratory problems and plant vulnerability (yellowing or leaf 

fall). 
 

Photochemical smog (3) 

 

Photochemical smog (3) 

The amount of ozone that accumulates in the lower layers of the atmosphere is harmful to health, vegetation (e.g. vegetables), while it can 
be lethal to plants and animals when exceeding 200 μg/m3. 
High concentrations of ozone cause respiratory problems and plant vulnerability (yellowing or leaf fall). 
 

In order for photochemical smog to be created in an area, the following conditions must be met: 

• There must be stillness and simultaneous temperature reversal. 

 

• Primary pollutants, such as VOC, NOx etc. must be emitted. 

 



• Solar radiation of high intensity must be present. 

 

Photochemical smog (4) 

 

Photochemical smog (4) 

In order for photochemical smog to be created in an area, the following conditions must be met: 
- There must be stillness and simultaneous temperature reversal. 
- Primary pollutants, such as VOC, NOx etc. must be emitted. 
- Solar radiation of high intensity must be present. 
 

Photochemical smog (5) 

 

Photochemical smog (5) 

 

Photochemical smog (5) 

The components of the photochemical smog have adverse effects on: 

• human health 

• Vegetation 



• Various materials 

• The characteristics of the atmosphere (visibility). 

 

The extent to which exposure to photochemical smog affects human health is not exactly known, 

although many of its components have toxic effects. 
 

Photochemical smog (6) 

 

Photochemical smog (6) 

The components of the photochemical smog have adverse effects on human health, vegetation, various materials, the characteristics of the 
atmosphere (visibility). 
The extent to which exposure to photochemical smog affects human health is not exactly known, although many of its components have 
toxic effects. 

• The components of the smog adversely affect the various materials. 

 

• Tire wear from O3 has long been known and has even been used as a diagnostic of O3 formation in 

early photochemical smog studies. 

 

• In addition, formed acids, HNO3 and especially H2SO4 cause the erosion of many materials. 

 

• The effects of the photochemical smog on the visibility of the atmosphere are also important, due to 



the formation of aerosols from the polymerization of smaller molecules produced by the 

photochemical reactions. 

Photochemical smog (7) 

 

Photochemical smog (7) 

The components of the smog adversely affect the various materials. 
 
Tire wear from O3 has long been known and has even been used as a diagnostic of O3 formation in early photochemical smog studies. 
 
In addition, formed acids, HNO3 and especially H2SO4 cause the erosion of many materials. 
 
The effects of the photochemical smog on the visibility of the atmosphere are also important, due to the formation of aerosols from the 
polymerization of smaller molecules produced by the photochemical reactions. 

Φωτοχημικό Νέφος (8) 
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Photochemical smog (8) 

• The catastrophic effects of the photochemical smog on the vegetation are of particular importance.  

• More specifically, the catastrophic effects are due to oxidants, such as O3, PAN and NO2. 



• The greatest phytotoxicity is manifested by PAN, which infects the young leaves giving them a bronze, glossy surface. 

• Fortunately PAN is usually present in the atmosphere in very low concentrations. 

• NO2 is found in higher concentrations, but its phytotoxicity is much lower. 

• Thus, O3 is the greatest oxidative threat to vegetation. 
 

The main anthropogenic causes of biodiversity loss are: 

• The fragmentation of ecosystems. 

• The exploitation of natural resources. 

• The pollution and contamination of natural resources (soil, water, air). 

• The introduction of non-food species, climate change. 

 

However, many times there can be no distinction between the above causes due to the particular 

links that exist between them.  

 

Biodiversity loss 

 

Biodiversity loss  

According to many literature sources, the main anthropogenic causes of biodiversity loss are the fragmentation of ecosystems, the 
exploitation of natural resources, the pollution and contamination of natural resources (soil, water, air), the introduction of non-food species, 
climate change, etc. However, many times there can be no distinction between the above causes due to the particular links that exist 
between them.  



 

In order of significance, the main activities that change the landscape and threaten biodiversity are 

crops, infrastructure development and deforestation. 

 

Specifically: 

• Expansion of crops by increasing food production in developing countries:  

• Food production and agricultural land development in developing countries are estimated to 

increase in the coming years. 

• The expansion of the agricultural sector for meat production is estimated to increase in the coming 

decades and at the same time will increase the intensity of land use changes with the 

transformation of forests into pastures. 

 

Biodiversity Loss - Changes in Land Use (1) 

 

Biodiversity Loss - Changes in Land Use (1) 

Landscape changes from various anthropogenic activities have been identified as the leading causes of biodiversity loss. In order of 
significance, the main activities are crops, infrastructure development and deforestation. Specifically: 
 
- Expansion of crops by increasing food production in developing countries:  
• Food production and agricultural land development in developing countries are estimated to increase in the coming years. 
•The expansion of the agricultural sector for meat production is estimated to increase in the coming decades and at the same time will 



increase the intensity of land use changes with the transformation of forests into pastures. 

 

• Expansion of crops by increasing biofuel production: 

• The recognition of the damage caused to the environment by fossil fuels and the expression of 

these damages in the increased price of fuels, leads to research and search for alternative, 

renewable energy sources in many countries around the world. 

• Especially in those countries that are directly dependent on fuel imports (eg European Union 

countries and the United States of America). 

• The contribution of biofuels in reducing the use of fossil fuels is particularly important and leads the 

global transport sector to alternative energy sources.  

 

Biodiversity Loss - Changes in Land Use (2) 

 

Biodiversity Loss - Changes in Land Use (2) 

- Expansion of crops by increasing biofuel production: 
•The recognition of the damage caused to the environment by fossil fuels and the expression of these damages in the increased price of fuels, 
leads to research and search for alternative, renewable energy sources in many countries around the world. Especially in those countries that 
are directly dependent on fuel imports (eg European Union countries and the United States of America). 
• The contribution of biofuels in reducing the use of fossil fuels is particularly important and leads the global transport sector to alternative 
energy sources.  
• A direct cause of biodiversity loss from biofuel production is the immediate change of land use of valuable areas with high conservation 



value. It contributes to the fragmentation of ecosystems and the loss of services they provide (such as carbon sequestration). At the same 
time, the use of pesticides and genetically modified crops increases the risk of extinction of wild life and biodiversity. 
 

Direct causes of biodiversity loss from biofuel production are: 

• The immediate change of land use of valuable areas with high conservation value. 

•  It contributes to the fragmentation of ecosystems and the loss of the services they provide (such as 

carbon sequestration).  

• At the same time, the use of pesticides and genetically modified crops increases the risk of extinction 

of wild life and biodiversity. 
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Biodiversity Loss - Changes in Land Use (3) 

• A direct cause of biodiversity loss from biofuel production is the immediate change of land use of valuable areas with high conservation 
value. It contributes to the fragmentation of ecosystems and the loss of services they provide (such as carbon sequestration). At the same 
time, the use of pesticides and genetically modified crops increases the risk of extinction of wild life and biodiversity. 
 

• There is also the phenomenon of relocating the economic activities of one area to another due to 

the production of biofuels (eg the transformation of a pasture into a biofuel crop). 

•  Relocated activities, in turn, degrade the new areas in which they are located. 



• The production of biofuels consists of monocultures which: 

• Change the balances of local biodiversity 

• Increase the risk of extinction of certain species of flora and fauna 

• Import non-food plant species. 
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Biodiversity Loss - Changes in Land Use (4) 

• There is also the phenomenon of relocating the economic activities of one area to another due to the production of biofuels (eg the 
transformation of a pasture into a biofuel crop). Relocated activities, in turn, degrade the new areas in which they are located. 
•The production of biofuels consists of monocultures which change the balances of local biodiversity (replacement of many species with just 
one), increase the risk of extinction of certain species of flora and fauna, while at the same time import non-food plant species. 

• Infrastructure development 

• Infrastructure development includes the expansion of cities and transport networks. 

•  The impacts of infrastructure development on biodiversity include: 

• Various nuisances to wild life 

• Fragmentation of ecosystems through obstacles 

• Increased hunting activity 

• Development of small settlements simultaneously with the construction of transport networks 

(roads). 
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Biodiversity Loss - Changes in Land Use (5) 

- Infrastructure development 
•Infrastructure development includes the expansion of cities and transport networks. 
•The impacts of infrastructure development on biodiversity include: 
§ Various nuisances to wild life 
§ Fragmentation of ecosystems through obstacles 
§ Increased hunting activity 
§ Development of small settlements simultaneously with the construction of transport networks (roads). 
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Biodiversity Loss - Changes in Land Use (6) 

Deforestation: 

 

• Deforestation is characterized by a wide range of forms. 

 



• It varies from selective logging of some trees to the total removal of forest species. 

 

• In general, deforestation is considered to be the reduction of tree canopy to less than 10% of the area that forests 

cover. 

 

• Despite efforts to implement specific policies and strategies, 130,000 km2 of forest disappear each year. 

 

•  Rainforests are home to almost 50% of the world's biodiversity. Therefore, the preservation of tropical forests is essential 

for the conservation of the diverse life forms on the planet.  
 

• Deforestation also plays a role in the evolution of climate change through: 

• The release of carbon into the atmosphere due to fires (biomass combustion) 

• Non-absorption of atmospheric carbon (from the removal of biomass without combustion). 

The driving forces of deforestation are plenty. These include the use of forest lands for agricultural 

activity, the prices of agricultural products, the development of infrastructure, the need for timber and 

other forest products as well as a complex set of institutional factors that may be of particular 

importance in some societies. (Fearnside, 2006).  

 

Biodiversity Loss - Changes in Land Use (7) 

 

Biodiversity Loss - Changes in Land Use (7) 



• Deforestation also plays a role in the evolution of climate change through: 
§ The release of carbon into the atmosphere due to fires (biomass combustion) 
§ Non-absorption of atmospheric carbon (from the removal of biomass without combustion). 
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Biodiversity Loss – Changes in Land Use (8) 

Air pollution: 

• The pollution of atmospheric air has an impact on biodiversity on a large scale. 

• The atmosphere, lithosphere and hydrosphere are negatively affected by the type of pollution.  

• Air pollution affects lower life forms more than higher life forms. 

• Plants are more affected than animals in terrestrial ecosystems but not in aquatic ones. 

• Cars are the most important source of air pollution as they release carbon monoxide (CO).  
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Biodiversity Loss – Pollution (1) 

Air pollution: 



•The pollution of atmospheric air has an impact on biodiversity on a large scale. 
•The atmosphere, lithosphere and hydrosphere are negatively affected by the type of pollution.  
•Air pollution affects lower life forms more than higher life forms. 
•Plants are more affected than animals in terrestrial ecosystems but not in aquatic ones. 
• Plants receive atmospheric gases on a daily basis to maintain their biological processes 
•Cars are the most important source of air pollution as they release carbon monoxide (CO). In terms of their importance as sources of 
pollution, industrial sources are next as they release sulfur oxides and other pollutants. 
 

2 

 

Water pollution comes from various substances that enter water bodies and adversely affect the respective ecosystems, the health of various 

species and related activities.  

 

3 

 

Hot water from nuclear power plants and microorganisms from untreated liquid waste are important sources of water pollution. 

 

The effects of pollution are far-reaching and include pollution of groundwater and surface water reserves, pollution of the oceans and rain (in the 

form of acid rain). 

 

1 
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Water pollution: 
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Biodiversity Loss – Pollution (2) 

Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems. " In other words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

• In the majority of modern societies, the industrial sector is the most important source of pollution, 

accounting for more than 50% of total water pollution and producing the most deadly pollutants. 

• Thousands of production plants around the world use huge amounts of water to dispose of their 

waste. 

• This polluted and contaminated water ends up in rivers, lakes or oceans. 



• In turn, these water bodies disperse the pollutants. 

• Water pollution, among other effects, tends to cause long-term changes in biodiversity.   
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Biodiversity Loss – Pollution (3) 

• In the majority of modern societies, the industrial sector is the most important source of pollution, accounting for more than 50% of total 
water pollution and producing the most deadly pollutants. 

• Thousands of production plants around the world use huge amounts of water to dispose of their waste. 

• This polluted and contaminated water ends up in rivers, lakes or oceans. 

• In turn, these water bodies disperse the pollutants. 
• Water pollution, among other effects, tends to cause long-term changes in biodiversity.  .  
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Biodiversity Loss – Pollution (4) 

Eutrophication is one of the most easily observed effects.  

•  

• This phenomenon occurs in aquatic environments that are supplied with minimal new water (eg lakes). 



•  

• The constant supply of nutrients (mainly phosphorus and nitrogen), contributes to the appearance of microorganisms 

(algae). 

•  

• The decomposition of these microorganisms causes intense oxygen consumption with the result that the species that 

live in the specific water body suffocate. 

•  

• As a result, the immediate reduction of species that can host / support the water body. 
 

Fishing / Fish farming  

• Fishing is central to the livelihoods of some 200 million people. 

• Fish farming is the fastest growing animal production sector. 

• Despite the growth of fish farming, global fish stocks are at high risk. 

• The problem is not limited to the number of endangered fish species. Through the food relationships 

between species, changes in the number of fish affect other species in the aquatic ecosystem. 

Biodiversity Loss – Irrational Use of Resources(1) 

 

Biodiversity Loss – Irrational Use of Resources (1) 

Fishing / Fish farming  
• Fishing is central to the livelihoods of some 200 million people (especially in developing countries), while one in five people being dependent 
on fish catches for protein intake. 
• According to the relevant bodies of the United Nations, fish farming is the fastest growing animal production sector. 



• Despite the growth of fish farming, global fish stocks are at high risk due to the intensive fishing. 
• The problem is not limited to the number of endangered fish species. Through the food relationships between species, changes in the 

number of fish affect other species in the aquatic ecosystem. 

• The importance of the problem of intensive fishing is often overlooked due to other problems such as 

deforestation, the exploitation of energy resources, and other problems related to biodiversity loss. 

• The rapid increase in demand for fish and their by-products leads to a rapid increase in their price. 

• As a result, investments in the fishing sector seem particularly attractive to companies and 

governments. 

•  In turn, this increases the risk of depletion of fishing stocks to a greater extent. 

• In the last two decades, in the North Atlantic region, the population of the most commercial species 

of fish has decreased by 95%. 
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Biodiversity Loss – Irrational Use of Resources (2) 

• The importance of the problem of intensive fishing is often overlooked due to other problems such as deforestation, the exploitation of 
energy resources, and other problems related to biodiversity loss (eg infrastructure development). 

• The rapid increase in demand for fish and their by-products leads to a rapid increase in their price (compared to the prices of meat). 

• As a result, investments in the fishing sector seem particularly attractive to companies and governments. 

• In turn, this increases the risk of depletion of fishing stocks to a greater extent. 
• In the last two decades, in the North Atlantic region, the population of the most commercial species of fish has decreased by 95%. 

Mining 



The impact of mining on the environment depends to a large extent on:  

• The method used 

• Soil conditions 

• The mining area 

• The size and duration of the mining activity 

 

Biodiversity Loss – Irrational Use of Resources (3) 

 

Biodiversity Loss – Irrational Use of Resources (3) 

Mining 
The impact of mining on the environment depends to a large extent on:  
•The method used 
•Soil conditions (quantity and condition of the mineral or metal) 
•The mining area, as well as 
• The size and duration of the mining activity 
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Biodiversity Loss – Irrational Use of Resources (4) 



• Unlike underground mining, surface mining causes extensive damage to the environment. 

•  

• Although the mining method is chosen according to specific criteria, the political and social components can be very 

influential. 

•  

• Regardless of the method used, coal mining affects the environment in many ways. 
 

Coal mining affects the environment by increasing: 

• The number of people in the area 

• The demand for public facilities 

• The damage to arable land 

• The disruption of existing ecosystems 

• Deforestation 

• The production of mining waste 

• Groundwater and surface water pollution 

• Air pollution 

• The production of noise and vibrations 
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Biodiversity Loss – Irrational Use of Resources (5) 

Coal appears in specific locations and is mined, processed and transported before use. These processes affect the environment by increasing: 
• The number of people in an area 



• The demand for public facilities 
• The damage to arable land 
• The disruption of existing ecosystems 
• Deforestation 
• The production of mining waste 
• Groundwater and surface water pollution 
• Air pollution 
• The production of noise and vibrations 
• • Etc. 

 

 

Wood harvesting 

• Global trade rates of wood and other related products increased by 6% between 1983 and 2005. 

• In terms of its importance in biodiversity loss, the commercial use of wood has a much greater impact 

on biodiversity compared to the use of wood as a fuel. 

•  Wood harvesting for the use as fuel for domestic purposes remains a major problem in developing 

countries. 

• E.g. in Africa, wood and coal are still used for cooking as no other affordable source of energy is 

available. Only 7.50% of the rural population has access to electricity. 
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Biodiversity Loss – Irrational Use of Resources (6) 

Wood harvesting 
• Global trade rates of wood and other related products increased by 6% between 1983 and 2005. 
• In terms of its importance in biodiversity loss, the commercial use of wood has a much greater impact on biodiversity compared to the use 
of wood as a fuel. 
• Wood harvesting for the use as fuel for domestic purposes remains a major problem in developing countries. 
• E.g. in Africa, wood and coal are still used for cooking as no other affordable source of energy is available. Only 7.50% of the rural population 

has access to electricity. 

• Invasion of non-food species is defined as species that bypass geographical or reproductive barriers 

and threaten ecosystems or food species. 

 

• This phenomenon has environmental and economic implications. 

 

• Invasion of non-food species has been considered the second largest threat to biodiversity after land 

use changes.  
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Biodiversity Loss - Invasion of Non-food Species (1) 

Invasion of non-food species is defined as species that bypass geographical or reproductive barriers and threaten ecosystems or food species. 
This phenomenon has environmental and economic implications. 



Invasion of non-food species has been considered the second largest threat to biodiversity after land use changes. 
 

1 

 

2 

 

3 

 

Biodiversity Loss - Invasion of Non-food Species (2) 

 

Biodiversity Loss - Invasion of Non-food Species (2) 

Ecological differences between non-food and food species, flexibility in their behavior or rate of interaction with other 

species are some of these factors.  
 

Many studies have reported the factors of a successful species invasion taking into account the ecological 

characteristics of the species and / or the respective ecosystems.  
 

Like other aspects of global environmental change, the invasion of non-food species is an anthropogenic activity. 



 

• Several components of environmental degradation contribute to the installation of non-food species 

in an area. 

• Coastlines change and land use change are some of them. 

• Other components are related to the management of the flora and fauna of an area (eg forestry, 

crops, fish farming, etc.). 

• These economic activities contribute either to the spread of species or to the modification of 

ecosystems. 

• Many of these components have side effects such as the introduction of "biological pollutants" such 

as genetically modified organisms (GMOs). 
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Biodiversity Loss - Invasion of Non-food Species (3) 

Several components of environmental degradation contribute to the installation of non-food species in an area. 
Coastlines change and land use change are some of them. 
Other components are related to the management of the flora and fauna of an area (eg forestry, crops, fish farming, etc.). 
These economic activities contribute either to the spread of species or to the modification of ecosystems. 
Many of these components have side effects such as the introduction of "biological pollutants" such as genetically modified organisms 
(GMOs). 



 

The phenomenon of climate change is described in the next subsection. However, here are some 

components of the phenomenon that affect biodiversity: 

 

• Biodiversity and climate change are two directly related concepts and one affects the other. 

• Specifically, biodiversity is threatened by anthropogenic climate change but at the same time, 

biodiversity resources can reduce the effects of climate change on ecosystems and the human 

population. 

• To date, climate change has produced a large number of changes in the distribution and 

abundance of species, while contributing to the extinction of at least one species.  
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Biodiversity Loss – Climate Change (1) 

The phenomenon of climate change is described in the next subsection. However, here are some components of the phenomenon that affect 
biodiversity: 
 
• Biodiversity and climate change are two directly  related concepts and one affects the other. 
• Specifically, biodiversity is threatened by anthropogenic climate change but at the same time, biodiversity resources can reduce the effects 

of climate change on ecosystems and the human population. 
• To date, climate change has produced a large number of changes in the distribution and abundance of species, while contributing to the 



extinction of at least one species. 
 

• Climate change produces a rapidly increasing pressure on ecosystems and can trigger the effects of 

other pressures such as:  

• The fragmentation of ecosystems 

• Pollution 

• The intense exploitation of natural resources 

• However, the true extent of the impact of climate change on biodiversity is still unknown. 

• There is still a great deal of uncertainty as to the extent and speed of the impact of climate change 

on biodiversity and ecosystem services. 
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Biodiversity Loss – Climate Change (2) 

Climate change produces a rapidly increasing pressure on ecosystems and can trigger the effects of other pressures such as:  
The fragmentation of ecosystems, pollution, the intense exploitation of natural resources, etc. 
However, the true extent of the impact of climate change on biodiversity is still unknown. 
There is still a great deal of uncertainty as to the extent and speed of the impact of climate change on biodiversity and ecosystem services as 
well as regarding the limits of climate change (above which, ecosystems cease to function in their existing form). 

 

Climate Change / Greenhouse Effect 



According to the Intergovernmental Panel on Climate Change (IPCC): 

• The energy balance of the planet's climate system can be influenced by various factors. 

•  Some of them are:  

• The change in the concentration of specific gases in the composition of the atmosphere, 

• Fluctuations in solar radiation 

• Land use changes  

Climate Change (1) 

 

Climate Change (1) 

According to the Intergovernmental Panel on Climate Change (IPCC): 
•The energy balance of the planet's climate system can be influenced by various factors. 
•Some of them are the change in the concentration of specific gases in the composition of the atmosphere, fluctuations in solar radiation and 
land use changes. 
 

The change in the concentration of specific gases in the composition of the atmosphere is referred to 

in the literature as a "greenhouse effect". 

 

• This term refers to the inhibition of infrared radiation emitted by the earth to be irradiated into space 

and its absorption by atmospheric gases. 

• As a result, there is an increase in the temperature of the lower atmosphere and the surface of the 



earth. 

• The absorption of radiation is mainly due to carbon dioxide (CO2) and other gases. 
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Climate Change (2) 

The change in the concentration of specific gases in the composition of the atmosphere is referred to in the literature as a "greenhouse 
effect". 
 
Specifically, this term refers to the inhibition of infrared radiation emitted by the earth to be irradiated into space and its absorption by 
atmospheric gases. 
As a result, there is an increase in the temperature of the lower atmosphere and the surface of the earth. 
The absorption of radiation is mainly due to carbon dioxide (CO2) and other gases. 

 

• The greenhouse effect is closely intertwined with the concept of climate change.  

 

• According to the IPCC, the term climate change refers to:  

• Any change caused in the climate pattern over time 

• And it is caused by either natural or anthropogenic factors 
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Climate Change (3) 

The greenhouse effect is closely intertwined with the concept of climate change.  According to the IPCC, the term climate change refers to 
any change caused in the climate pattern over time due to either natural or anthropogenic factors.  
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Climate Change (4) 

Representation of the greenhouse effect (change in the concentration of specific gases in the composition of the atmosphere) which in turn 
leads to Climate Change (increase in global temperature). 
 

The gases that are responsible for the greenhouse effect and, consequently, for climate change, are 

the following: 

• Carbon dioxide (CO2) - mainly responsible for 50% of the size of the greenhouse effect. 

• Methane (CH4) - participates at about 13% in the creation of the greenhouse effect. 

• Atmospheric ozone (O3) - participation reaching 7%. 

• Nitrous oxide (N2O) - participation of 5%. 



• Water vapor (H2O) - participation of 3%. 

• The various forms of chlorofluorocarbons (CFCs), which are also the main cause of the stratospheric 

ozone hole, by 22%. 
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Climate Change (5) 

The gases that are responsible for the greenhouse effect and, consequently, for climate change, are the following: 
- Carbon dioxide (CO2) - mainly responsible for 50% of the size of the greenhouse effect and, consequently, climate change. 
- Methane (CH4) - participates at about 13% in the creation of the greenhouse effect. 
- Atmospheric ozone (O3) - participation reaching 7%. 
- Nitrous oxide (N2O) - participation of 5%. 
- Water vapor (H2O) - participation of 3%. 
- The various forms of chlorofluorocarbons (CFCs), which are also the main cause of the stratospheric ozone hole, by 22%. 
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CO2 is produced by the combustion of all current fuels such as coal, liquid and gaseous hydrocarbons or biomass. 
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4 

 

CH4 is produced during oil or gas extraction, coal mining, biomass combustion, biogas production, etc.  

 

N2O as a greenhouse gas has as its main source the combustion of fossil fuels - oil, the production of nitrogen fertilizers, the "respiration-

evaporation" of the soil and the evaporation of the oceans.  

 

Atmospheric O3 derives, in a significant percentage, from emissions of sulfur compounds, mainly from large fires of tropical forests and from 

volcanic eruptions with global consequences (eg Pinatubo volcano, Philippines). 
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Most of these main gases, responsible for the greenhouse effect, are produced: 
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Climate Change (6) 

 

Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems. " In other words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
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Climate Change (7) 

• We should emphasize on the fact that the contribution of greenhouse gases to global warming is not 

stable. 

 

• The contribution of each gas depends mainly on: 

• Its absorption spectrum 

• The duration of its stay in the atmosphere 

• Its molecular mass 



• The duration of its participation  
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Climate Change (8) 

We should emphasize on the fact that the contribution of greenhouse gases to global warming is not stable. The contribution of each gas 
depends mainly on its absorption spectrum, the duration of its stay in the atmosphere, its molecular mass and the duration of its 
participation. 
 

Some of the most important consequences of the greenhouse effect/ climate change phenomena 

are the following: 

• Temperature change in different latitudes of the earth leads to a disturbance of climate and 

microclimate.  

• It is a change mainly irreversible over the time scale of human life. 

• The relocation, change, reduction or disappearance of certain crops and agricultural productions is 

a serious consequence. 
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Climate change (9) 

Some of the most important consequences of the greenhouse effect/ climate change phenomena are the following: 
- Temperature change in different latitudes of the earth leads to a disturbance of climate and microclimate. It is a change mainly irreversible 
over the time scale of human life. 
- The relocation, change, reduction or disappearance of certain crops and agricultural productions is a serious consequence. 

Some of the most important consequences of the greenhouse effect/ climate change phenomena 

are the following (plus): 

• The melting of the colossal volumes of polar ice in the North and mainly in the South Pole, means an 

increase of the sea level by 1 - 1.50 m. 

• The thermal expansion of ocean seawater further intensifies the process of sea level rise which can 

exceed 2 meters. 

• The disturbance of the hydrological cycle on a global scale, with rains of unusual duration and 

volume, with high frequency and intensity, with the creation of "atmospheric" fires and storms of El 

Niño type, with catastrophic high speed winds. 
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Climate Change (10) 

- The melting of the colossal volumes of polar ice in the North and mainly in the South Pole, means an increase of the sea level by 1 - 1.50 m. 
- The thermal expansion of ocean seawater - slow but steady - further intensifies the process of sea level rise and the flooding of "low altitude" 
coastal areas of the earth, that can exceed 2 meters. 



• The disturbance of the hydrological cycle on a global scale, with rains (and other precipitations) of unusual duration and volume, with high 
frequency and intensity, with the creation of "atmospheric" fires and storms of El Niño type, with catastrophic high speed winds. 

Water Resources: 

• By the middle of the century, average annual river runoff and water availability may increase from 

10% to 40% in large geographic latitudes and in some tropical areas. 

• On the contrary, a decrease of 10% to 30% is expected in some of the arid areas in the middle 

geographical latitudes and in arid areas. 

• The number of areas affected by water scarcity may increase. 

• The frequency of rainfall is expected to increase with high rainfall amount, with the risk of increasing 

floods. 

• During the century, water reserves stored in glaciers may decrease.  
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Climate Change Consequences (1) 

According to the Intergovernmental Panel on Climate Change, the consequences of climate change on specific sectors are the following: 
Water resources: 
o By the middle of the century, average annual river runoff and water availability may increase from 10% to 40% in large geographic 
latitudes and in some tropical areas. On the contrary, a decrease of 10% to 30% is expected in some of the arid areas in the middle 
geographical latitudes and in arid areas (some of which are already facing problems with water availability). 
o             The number of areas affected by water scarcity may increase. At the same time, the frequency of rainfall is expected to increase with 
high rainfall amount, with the risk of increasing floods. 



o            During the century, water reserves stored in glaciers may decrease while reducing water availability in areas supplied with water by 
seasonal the melting of glaciers. It is estimated that 1/6 of the world's population now lives in such areas. 

Ecosystems: 

• The resilience of many ecosystems may be surpassed by an unprecedented combination of the 

consequences of climate change and other factors. 

• Adsorption of atmospheric carbon by terrestrial ecosystems may reach its peak before the middle of 

the century and then decrease or even reverse, contributing to climate change. 

• 20% to 30% of plant and animal species assessed until today, may enter an increased risk of extinction 

if the average global temperature rises above 1.50 – 2.50 0C. 
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Climate Change Consequences (2) 

Ecosystems: 
- The resilience of many ecosystems may be surpassed by an unprecedented combination of the consequences of climate change (eg floods, 
water scarcity, fires, etc.) and other factors (eg land use change, pollution, over-exploitation of resources, etc.). 
- Adsorption of atmospheric carbon by terrestrial ecosystems may reach its peak before the middle of the century and then decrease or even 
reverse, contributing to climate change. 
- 20% to 30% of plant and animal species assessed until today, may enter an increased risk of extinction if the increase of the average global 
temperature rises above 1.50 – 2.50 °C. 
 



Ecosystems: 

• With an increase in the average temperature of the planet of more than 1.50 - 2.50 0C and in 

combination with the respective concentrations of carbon dioxide in the atmosphere, the change of 

the structure, functions and composition of species of many ecosystems is predicted. 

• This development will have particularly negative effects on biodiversity and the availability of 

resources and services (eg water and food supply). 

• The gradual acidification of the oceans due to the increase of carbon dioxide in the atmosphere is 

expected to have a negative impact on aquatic ecosystems (eg species loss and relationship 

changes). 
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Climate Change Consequences (3) 

Ecosystems: 

• With an increase in the average temperature of the planet of more than 1.50 - 2.50 °C and in combination with the respective concentrations 
of carbon dioxide in the atmosphere, the change of the structure, functions and composition of species of many ecosystems is predicted. 

• This development will have particularly negative effects on biodiversity and the availability of resources and services (eg water and food 
supply). 

• The gradual acidification of the oceans due to the increase of carbon dioxide in the atmosphere is expected to have a negative impact on 
aquatic ecosystems (eg species loss and relationship changes). 
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Food and Forest Products: 
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Climate Change Consequences (4) 

Biodiversity means the diversity of living organisms of all origins, including, inter alia, terrestrial, marine and other aquatic 

ecosystems and ecological complexes of which they are a part. It also includes diversity within species, between species and 

ecosystems. " In other words, biodiversity is defined as the diversity of life in all its forms (plants, animals, fungi, etc.) and at 

all levels of its organization (genes, organisms, ecosystems). 

The concept of biodiversity therefore embraces all life on Earth. It includes the way of expressing or appreciating the 

diversity that exists at the various levels of life organization. It reflects the number, variety and variability of living organisms 

and the systems that make them up. 
 

Globally, with the increases in average local temperatures between 1-3 ° C, food production potential is estimated to increase. However, for 

larger increases, the potential is predicted to decrease. 



 

This reduction will increase the risk of food shortages and famine. 

 

At lower latitudes, and especially in seasonally arid and tropical regions, crop productivity is projected to decline for even smaller increases in 

average local temperatures (1 - 2°C).  

 

Crop production is expected to increase, mainly in medium and large latitudes, for increases in average local temperatures between 1 - 3 ° C 

depending on the type of crop.  

 

Food and forest products: 

• Increases in the frequency of water scarcity and floods are projected to affect local crop 

productivity.  

• Especially in areas at low latitudes. 

 

• Adaptation strategies (such as crop changes and changes in planting time) can sustain or even 

increase the average productivity of cereal farms for small temperature rises.  
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Climate Change Consequences (5) 

Food and forest products: 
- Increases in the frequency of water scarcity and floods are projected to affect local crop productivity. Especially in areas at low latitudes. 
- Adaptation strategies (such as crop changes and changes in planting time) can sustain or even increase the average productivity of cereal 
farms for small temperature rises. 
 

Food and Forest Products: 

• Globally, timber production can increase in low and middle latitude areas.  

• However, this increase has large local fluctuations compared to the global trend. 

• This means that depending on the type of forest trees per region, in some areas the increase in 

production will be greater and in others smaller than the average projected increase.  

• Local changes in the distribution and production of certain species of fish are predicted to occur due 

to temperature rise. This will have a negative impact on fish farming.  
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Climate Change Consequences (6) 

Food and forest products: 

• Globally, timber production can increase in low and middle latitude areas. 

• However, this increase has big local fluctuations compared to the global trend. 



• This means that depending on the type of forest trees per region, in some areas the increase in production will be greater and in others 
smaller than the average projected increase. 

• Local changes in the distribution and production of certain species of fish are predicted to occur due to temperature rise. This will have a 
negative impact on fish farming.  

 

Coastal Systems and Low Altitude Areas: 

• Coastal systems are projected to be at greater risk, including their erosion due to climate change and 

rising sea levels. 

• The consequences will be much greater if anthropogenic pressures in these areas are taken into 

account. 

• Coral reefs are particularly sensitive to temperature changes and show little adaptability. 

• An increase in sea surface temperature of 1-3 ° C is predicted to cause an extensive increase in coral 

mortality. 

• Coastal wetlands are projected to be adversely affected by rising sea levels.  
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Coastal Systems and Low Altitude Areas: 

•  Coastal systems are projected to be at greater risk, including their erosion due to climate change and rising sea levels. 

• The consequences will be much greater if anthropogenic pressures in these areas are taken into account. 



• Coral reefs are particularly sensitive to temperature changes and show little adaptability. 

• An increase in sea surface temperature of 1-3 ° C is predicted to cause an extensive increase in coral mortality. 
• Coastal wetlands are predicted to be adversely affected by rising sea levels. 
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Climate Change Consequences (8) 

Coastal Systems and Low Altitude Areas: 

 

• By 2080, many millions people are predicted to be affected by floods each year.  

•  

• Low altitude areas that are also densely populated are at particular risk.  

•  

• The numbers of people affected will be much higher in river delta areas (eg Asia and Africa) and on small islands. 

•  

• Adaptation of coastal areas will be particularly difficult in developing countries due to their limited adaptive capacity (lack of financial 

resources and effort for development). 

 

Industry, Settlements and Society: 

•  The costs and benefits of climate change in this sector vary by location and scale of analysis. 

• Collectively, the negative consequences are estimated to be greater. 

• The most vulnerable cases are generally found in coastal and riparian floodplain zones. This is 



because their economies rely on resources that are vulnerable to climate change. 

• The effects will be even greater in such areas that also have rapid urbanization trends.  
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Industry, Settlements and Society: 

•  The costs and benefits of climate change in this sector vary by location and scale of analysis. 

• Collectively, the negative consequences are estimated to be greater. 

• The most vulnerable cases are generally found in coastal and riparian floodplain zones. This is because their economies rely on resources 
that are vulnerable to climate change. 

• The effects will be even greater in such areas that also have rapid urbanization trends. 
 

Industry, Settlements and Society: 

• Less affluent communities are particularly vulnerable, especially when they are located in high-risk 

areas. This is because of:  

• Their reliance on resources that are vulnerable to changing climatic conditions. 

• The lower adaptability of these communities due to their limited financial resources. 

• Economic and social costs increase in areas where the frequency and intensity of extreme weather 

conditions increase. 

• However, the consequences of climate change may start to appear in the most vulnerable areas 



and, later on, spread to other, less vulnerable to the initial consequences, areas. 
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Climate Change Consequences (10) 

Industry, Settlements and Society: 
-  Less affluent/poor communities are particularly vulnerable, especially when they are located in high-risk areas. This is because of: 
• Their reliance on resources that are vulnerable to changing climatic conditions (eg locally available water and food production). 
• The lower adaptability of these communities due to their limited financial resources. 
- Economic and social costs increase in areas where the frequency and intensity of extreme weather conditions increase. 
- However, the consequences of climate change may start to appear in the most vulnerable areas and, later on, spread to other, less 
vulnerable to the initial consequences, areas. 
 

Learn more 
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Human Health: 

 

• Direct consequences caused by extreme weather conditions (eg deaths from heat waves). 

•  

• Indirect consequences caused by environmental changes and ecological disturbances due to climate change (eg 

increased threat of diseases transmitted by mosquitoes or rodents). 

•  

• Various other consequences caused to populations affected by environmental degradation and economic problems 

due to climate change (eg nutritional or psychological problems).  
 

Human Health: 

11 Categories of Climate Change Consequences on Human Health: 

1. Asthma, respiratory allergies and airborne diseases 

2. Tumors 

3. Cardiorespiratory problems and heart attacks 

4. Foodborne diseases and infections 

5. Morbidity and mortality due to heat 

6.  Complications in human development  
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Climate Change Consequences (12) 

Human Health: 
There are 11 Categories of Climate Change Consequences on Human Health: 
- Asthma, respiratory allergies and airborne diseases 
- Tumors 
- Cardiorespiratory problems and heart attacks 
- Foodborne diseases and infections 
- Morbidity and mortality due to heat 
- Complications in human development 
 

 

Human Health: 

11 Categories of Climate Change Consequences on Human Health: 

7. Mental health and anxiety disorders 

8. Neurological disorders 

9. Diseases caused by carriers 

10. Diseases caused by water 

11. Morbidity and mortality due to the weather (extreme weather conditions) 
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Human Health: 
There are 11 Categories of Climate Change Consequences on Human Health: 
7. Mental health and anxiety disorders 
8. Neurological disorders 
9. Diseases caused by carriers 
10. Diseases caused by water 
11. Morbidity and mortality due to the weather (extreme weather conditions) 

 

Human health: 

The most vulnerable groups due to climate change are the following: 

• The elderly and children 

• People with chronic health problems 

• The less affluent, with poor nutrition or malnutrition, living in low-income areas with difficult access to 

health services. 

• The residents of island and mountainous areas where there is water scarcity and difficulty in finding 

healthy food. 

• Immigrants who are socially excluded from the labor market and social and health services. 
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Human health: 
The most vulnerable groups due to climate change are the following: 
- The elderly and children 
- People with chronic health problems under constant medical supervision 
- The less affluent, with poor nutrition or malnutrition, living in low-income areas with difficult access to health services. 
- The residents of island and mountainous areas where there is water scarcity and difficulty in finding healthy food. 
- Immigrants who are socially excluded from the labor market and social and health services. 
 

Combating Climate Change (1) 

 

Concerns about global climate change have led many governments to act in order to research and address the 

consequences on natural balance. 
 

Combating Climate Change (1) 

• In this context, an Intergovernmental Panel on Climate Change was set up in 1988 by the World Meteorological Organization and the 

United Nations Environment Program. 

•  

• This group presented a first evaluation report in 1990, which included the views of 400 scientists. 

•  

•  According to this report, the problem of temperature rise was real and had to be addressed immediately. 



 

• The findings of the Intergovernmental Panel prompted governments to create the United Nations 

Framework Convention on Climate Change. 

•  

•  Compared with the trends on international agreements, the negotiation of the Convention was 

relatively short. 

•  

• It was ready for signing at the United Nations Conference on Environment and Development (better 

known as the Earth Summit) in 1992 in Rio de Janeiro. 
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Combating Climate Change (2) 

- The findings of the Intergovernmental Panel prompted governments to create the United Nations Framework Convention on Climate 
Change. 
- Compared with trends on international agreements, the negotiation of the Convention was relatively short. 
- It was ready for signing at the United Nations Conference on Environment and Development (better known as the Earth Summit) in 1992 in 
Rio de Janeiro. 
 

• The United Nations Framework Convention on Climate Change, the first international instrument to 

address the problem, was concluded in May 1992 and entered into force in March 1994. 

• It obligates all Contracting Parties to establish national programs to reduce greenhouse gas emissions. 



• To submit regular reports, while requiring the industrialized signatory countries, in contrast to the 

developing countries, to achieve the stabilization of their own greenhouse gas emissions at 1990 levels 

by the year 2000. 

• This goal, however, was not binding. 
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Combating Climate Change (3) 

The United Nations Framework Convention on Climate Change, the first international instrument to address the problem, was concluded in 
May 1992 and entered into force in March 1994. 
It obligates all Contracting Parties to establish national programs to reduce greenhouse gas emissions. 
To submit regular reports, while requiring the industrialized signatory countries, in contrast to the developing countries, to achieve the 
stabilization of their own greenhouse gas emissions at 1990 levels by the year 2000. 
This goal, however, was not binding. 
 

Learn more 

 

The Kyoto Protocol is a continuation of the United Nations Framework Convention on Climate Change.  
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Combating Climate Change (4) 

•  

• It sets legally binding limit values for greenhouse gas emissions for industrialized countries. 

•  

• It provides innovative implementation mechanisms based on the operation of market forces, which 

aim to maintain low levels of emission reduction costs. 

 

According to the Kyoto Protocol:  

• Industrialized countries need to reduce greenhouse gases by 5.2% from 1990 levels by 2008-12. 

• The 5.2% target is broken down into individual targets for each country or group of countries. 

• The US has no intention of ratifying the Protocol. 

• The target for the European Union is a reduction of 8% and the individual targets of the member 

countries are defined by the "Burden-Sharing Agreement" agreed by the Council of the European 

Union. 
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Combating Climate Change (5) 

According to the Kyoto Protocol: 
- Industrialized countries (listed in Annex B to the Protocol) need to reduce greenhouse gases by 5.2% from 1990 levels by 2008-12. 
- The 5.2% target is broken down into individual targets for each country or group of countries. 
- The United States (listed in Annex B) stated at the Bonn Conference that had no intention of ratifying the Protocol. 
• The target for the European Union is a reduction of 8% and the individual targets of the member countries are defined by the "Burden-
Sharing Agreement" agreed by the Council of the European Union. 

The Kyoto Protocol includes three flexible mechanisms based on the operation of the market 

economy: 

• Emissions trading 

• Joint implementation 

• Clean development mechanism 
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The Kyoto Protocol includes three flexible mechanisms based on the operation of the market economy: 
• Emissions trading 
• Joint implementation 



• Clean development mechanism  
 

 

Α. Emissions Trading (ΕT) 

•  In the greenhouse gas emission allowances market (emissions trading) the product of the transaction 

is simply air. 

• It includes the creation of a market for transferable greenhouse gas emissions, also called transferable 

allowances. 

• Its main advantage is that it enables the reduction of greenhouse gases at a lower cost than if the 

action was limited to narrow geographical boundaries. 

• A second advantage is that it separates technology funding for emissions reduction from technology 

use, favoring cross-border cost sharing and technology transfer to developing countries. 
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A. Emissions Trading (ET) 
- In the greenhouse gas emission allowances market (emissions trading) the product of the transaction is simply air. 
- It includes the creation of a market for transferable greenhouse gas emissions, also called transferable allowances. If, for example, a country 
predicts or can achieve an affordable reduction of greenhouse gases to levels below those set out in the Protocol, it may transfer the emission 
allowance to another country. 



- Its main advantage is that it enables the reduction of greenhouse gases at a lower cost than if the action was limited to narrow geographical 
boundaries. 
- A second advantage is that it separates technology funding for emissions reduction from technology use, favoring cross-border cost sharing 
and technology transfer to developing countries. 
 

Α. Emissions Trading (ΕT) 

• The most important disadvantage of the emissions trading is that it does not reduce the total 

emissions but transports them to another geographical area. 

• At the same time, it can restrict the economic development of developing countries to the extent 

that their allowances are not used by the domestic productive activity but are sold to other interested 

parties, who continue their emissions. 

• Finally, a major problem is the fact that emission costs are passed on to the final consumer through 

the integration into the final price of the products. 

• Emissions trading can be applied not only at the international level but also in the internal market of a 

country or even at company level.  
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A. Emissions Trading (ET) 
- The most important disadvantage of the emissions trading is that it does not reduce the total emissions but transports them to another 



geographical area. 
- At the same time, it can restrict the economic development of developing countries to the extent that their allowances are not used by the 
domestic productive activity but are sold to other interested parties, who continue their emissions. 
- Finally, a major problem is the fact that emission costs are passed on to the final consumer through the integration into the final price of the 
products. 
- Emissions trading can be applied not only at the international level but also in the internal market of a country or even at company level.  
 

Β. Joint Implementation (JI) 

• It allows the joint implementation of projects aimed at reducing greenhouse gases from individual 

sources or by improving anthropogenic absorption from sinks that absorb emissions 

•  In this way, an industrialized country can invest in a project that is expected to reduce greenhouse 

gas emissions in another industrialized country and thus gain emission reduction points that will count 

based on its obligations under the Kyoto Protocol. 

• JI can only take place between developed countries, as listed in the Kyoto Protocol.  
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B. Joint Implementation (JI) 
- It allows the joint implementation of projects aimed at reducing greenhouse gases from individual sources or by improving anthropogenic 
absorption from sinks that absorb emissions in any sector of the economy, provided that they comply with the conditions laid down by the 



Parties to the United Nations Framework Convention on Climate Change. 
- In this way, an industrialized country can invest in a project that is expected to reduce greenhouse gas emissions in another industrialized 
country and thus gain emission reduction points that will count based on its obligations under the Kyoto Protocol. 
- JI can only take place between developed countries, as listed in the Kyoto Protocol.  
 

C. Clean Development Mechanism (CDM) 

• It allows the joint implementation, just like JI, but between industrialized and developing countries. 

• It is of great interest to industrialized countries, as it is expected to offer them the opportunity to 

reduce greenhouse gases at significantly lower costs than if the reduction took place within the 

country. 

• It is also of interest to developing countries, as it will help transfer technology to these countries. 
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C. Clean Development Mechanism (CDM) 
It allows the joint implementation, just like JI, but between industrialized and developing countries. 
It is of great interest to industrialized countries, as it is expected to offer them the opportunity to reduce greenhouse gases at significantly 
lower costs than if the reduction took place within the country. 
It is also of interest to developing countries, as it will help transfer technology to these countries.  

Learn more 
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A crucial point for the JI and CDM mechanisms is the way in which the reduction of greenhouse gases 

resulting from the projects is determined. 
 

 

Combating Climate Change (11) 

 

• In order to determine the amount of greenhouse gases eliminated by a project and the points earned by the country financing it, an 

evaluation of the greenhouse gases that would be emitted if the project was not carried out must be made. 

•  

• These evaluations are often difficult and must be based on common assumptions for all projects, in order for the system to work 

properly. 

 

• Anthropogenic or Artificial Environment is defined as the environment that was created and is 

created exclusively by human interventions. 

• Human activities are also sources / causes of degradation of the natural environment, on which 

humans rely for their survival and evolution. 

• Two of the most important components of environmental degradation are global population growth 

and urbanization. 

• From these, and in combination with the activities of economic development, derive all the other 

causes of environmental degradation with the most important one being that of climate change. 



• A global aspect of pollution affecting a number of different components of the natural environment. 
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Educational Unit Summary 

Anthropogenic or Artificial Environment is defined as the environment that was created and is created exclusively by human interventions. 
Within this environment, humans live, grow and evolve with the simultaneous implementation of a large number of economic activities. 
Human activities are also sources / causes of degradation of the natural environment, on which humans rely for their survival and evolution. 
Two of the most important components of environmental degradation occur due to the continuous development of the human species: 
global population growth and urbanization. 
From these, and in combination with the activities of economic development, derive all the other causes of environmental degradation, most 
notably that of biodiversity reduction, pollution, and consequently climate change. 
A global aspect of pollution affecting a number of different components of the natural environment, such as the loss of plant and animal 
species, the loss of ecosystem services, the reduction of water resources and the degradation of soil. 
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AUDIOVISUAL MATERIAL 

OVERFISHING AND MARINE POLLUTION  
 



OVERFISHING 

 

Ending Overfishing (with Greek subtitles) – 28/05/2012 

https://youtu.be/RpmbTRNN_cQ 

 

MARINE POLLUTION 

 

Are you Eating Plastic for Dinner (with Greek subtitles) – 10/01/2016 

https://youtu.be/xhohwAPl3xI 
 

OVERFISHING AND MARINE POLLUTION 

THE OZONE HOLE 

THE OZONE HOLE 

 

The ozone hole – 26/02/2012 

https://youtu.be/vIuaasLeQAM 

 

 

The ozone hole – 20/07/2012 

https://youtu.be/gT5soyk1mw4 

 



THE OZONE HOLE 
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Climate Changes - Greek Students’ Documentary – 03/03/2012 

https://youtu.be/Z-8sZYGDLUQ 

 

 

The Greenhouse Effect – 09/05/2012 

https://youtu.be/tPMad2A7zAA 

 

GREENHOUSE EFFECT – CLIMATE CHANGE 

Question Bank 1 

Unit 2 

1 Anthropogenic Environment 

1.1 Educational Unit 2 “Degradation of the Environment and Natural Resources” 



1.3   Educational Unit Expected Results: 

1.4 Subsection 2.1. “Anthropogenic Environment” 1 

1.5 Subsection 2.1. “Anthropogenic Environment” 2 

1.6 Subsection 2.1. “Anthropogenic Environment”  

1.7 Subsection 2.1. “Anthropogenic Environment” 4 

1.8 Subsection 2.1. “Anthropogenic Environment” 5 

1.9 Subsection 2.1. “Anthropogenic Environment” 6 

1.10 Subsection 2.1. “Anthropogenic Environment” 7 

1.11 Subsection 2.1. “Anthropogenic Environment” 8 

1.12 Agricultural Holdings (1) 

1.13 Agricultural Holdings (2) 

1.14 Agricultural Holdings (3) 

1.15 Agricultural Holdings (1) 



1.16 Industrial Environment (2) 

1.17 Artificial Lakes (1) 

1.18 Artificial Lakes (2) 

1.19 Artificial Lakes (3) 

1.20 Artificial Lakes (4) 

1.21 Mining Areas (1) 

1.22 Mining Areas (2) 

1.23 Mining Areas (3) 

1.24 Mining Areas (4) 

1.25 Structured Environment (1) 

1.26 Structured Environment (2) 

1.27 Structured Environment (3) 

1.28 Structured Environment (4) 



1.29 Effects on Natural Environment (1) 

1.30 Effects on Natural Environment (2) 

1.2 Purpose of the Unit 

2 Causes of Environmental Degradation 

2.1 Subsection 2.2. “Causes of Environmental and Natural Resources Degradation”  1 

2.2 Subsection 2.2. “Causes of Environmental and Natural Resources Degradation”  2 

2.3 Subsection 2.2. “Causes of Environmental and Natural Resources Degradation”  3 

2.4 Subsection 2.2. “Causes of Environmental and Natural Resources Degradation”   

2.5 Global Population Growth (1) 

2.6 Global Population Growth (2) 

2.7 Global Population Growth (3) 

2.8 Global Population Growth (4) 

2.9 Global Population Growth (5) 



2.10 Global Population Growth (6) 

2.11 Global Population Growth (7) 

2.12 Global Population Growth (8) 

2.13 Global Population Growth (9) 

2.14 Global Population Growth (10) 

2.15 Global Population Growth (11) 

2.16 Urbanization (1) 

2.17 Urbanization (2)  

2.18 Urbanization (3) 

2.19 Urbanization (4) 

2.20 Urbanization (5) 

2.21 Urbanization (6) 

2.22 Urbanization (7) 



2.23 Urbanization (8) 

2.24 Impact of Urbanization on Land Resources (1) 

2.25 Impact of Urbanization on Land Resources (2) 

2.26 Impact of Urbanization on Land Resources (3) 

2.27 Impact of Urbanization on Water Resources (1) 

2.28 Impact of Urbanization on Water Resources (2) 

2.29 Impact of Urbanization on Biodiversity (1) 

2.30 Impact of Urbanization on Biodiversity (2) 

2.31 Definitions of Pollution and Contamination (1) 

2.32 Definitions of Pollution and Contamination (2) 

2.33 Categorization of Pollution Resources 

2.34 Pollution Categories (1) 

2.35 Pollution Categories (2) 



2.36 Pollution Categories (3) 

2.37 Pollution Categories (4) 

2.38 Pollution Categories (5) 

2.39 Pollution Categories (6) 

2.40 Pollution Categories (7) 

2.41 Pollution Categories (8) 

2.42 Pollution Categories (9) 

2.43 Dimensions of Environmental Pollution  

2.44 Important Activities with Gaseous Pollutant Emissions (1) 

2.45 Important Activities with Gaseous Pollutant Emissions (2) 

2.46 Important Activities with Gaseous Pollutant Emissions (3) 

2.47 Important Activities with Gaseous Pollutant Emissions (4) 

2.48 Important Activities with Gaseous Pollutant Emissions (5) 



2.49 Important Activities with Gaseous Pollutant Emissions (6) 

2.50 Problems from Environmental Pollution 

2.51 Stratospheric Ozone Depletion (1) 

2.52 Stratospheric Ozone Depletion (2) 

2.53 Stratospheric Ozone Depletion (3) 

2.54 Stratospheric Ozone Depletion (4) 

2.55 Stratospheric Ozone Depletion (5) 

2.56 Stratospheric Ozone Depletion (6) 

2.57 Stratospheric Ozone Depletion (7) 

2.58 Acid Rain (1) 

2.59 Acid Rain (2) 

2.60 Acid Rain (3) 

2.61 Acid Rain (4) 



2.62 Organizational Barriers - Conclusions (3) 

2.63 Acid Rain (6) 
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2.66 Photochemical Smog (2) 

2.67 Photochemical Smog (3) 
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2.85 Biodiversity Loss – Pollution (4) 
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