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Fossil Fuels
The twentieth century has been called ‘the hydrocarbon 
century’ due to the abundance of fossil fuels, and their 
contribution to human development. Fossil fuels were 
formed over millions of years by the decomposing remains 
of plants and animals under immens
This process resulted in energy laden fuels, coal, 
petroleum, and natural gas, which together have 
generated most of the energy consumed globally for over a 
century, paving the way for continued advancement and 
new inventions. 

Fossil fuels are currently the most economically available 
source of power for both personal and commercial uses. 
Petroleum fuels our cars and thirst for plastics, while 
natural gas and coal heat and electrify our homes. Mass 
transportation is also largely propel
2005, more than 3/4 of total world energy consumption 
was through the use of fossil fuels. Petroleum led with over 
43,4 percent of the world's total energy consumption, 
followed by natural gas (15,6
percent). North America is the largest consumer of fossil 
fuels, utilizing nearly 25 percent of the world's resources.

Long thought to be inexhaustible, fossil fuels have been 
used extensively since the Industrial Revolution. However, 
many believe that the world is 
unsustainable rate. Some experts believe that the world 
has already reached its peak for oil extraction and 
production, and that it is only a matter of time before 
natural gas and coal follow suit. These near
about oil supply have led to increasing focus on, and 
exploration of, alternative sources of petroleum, such as in 
tar sands and oil shale. 
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used extensively since the Industrial Revolution. However, 
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To release their stored energy, fossil fuels must be burned. 
It is during this combustion process that a variety of 
emissions and particulates, including ash, are released into 
the atmosphere. Primary releases are sulfur, nitrogen, and 
carbon, which can be harmful to the environment. They 
can combine with water vapor in the air to form acidic 
compounds that create acid rain, and burning fossil fuels 
releases carbon dioxide, a greenhouse gas that scientists 
believe is key factor in global climate change. 

There are also environmental risks associated with 
extracting, transporting, and utilizing fossil fuels. Mining for 
coal and drilling for oil are especially hazardous because 
the digging of massive mines and wells can change the 
surrounding landscapes and bring massive amounts of salt 
water to the surface which can damage nearby ecosystems 
without proper treatment and sequestration. Natural gas 
extraction is somewhat safer, but can also be hazardous. 
While there are regulations in place that attempts to 
minimize the risks, it is impossible to eliminate them 
completely. However, regulation is not sufficient; there 
must be continued research in developing new 
technologies for both fossil fuel and renewable energy, in 
addition to an increasing conservation meas
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Land Use
The surface of the Earth is shaped by a combination of 
physical processes, including earthquakes and volcanoes, 
shifts of rocks and sediments, and flows of river and ice. 
Humans also shape the land through increasing 
populations, agricultural expansion, mi
resource excavation, changing the flow of rivers, and with 
layers of industrial and urban infrastructure. Land cover is 
the physical and biological material found on the surface of 
the land, existing as vegetation or the built environment 
(human-created structures). Land use describes the various 
ways in which human beings make use of and manage the 
land and its resources.

Over the course of history, humans have had a changeable 
relationship to the land. Early humans are believed to have 
used the land with little modification for shelter, food 
gathering, and defensive aims. It wasn't until the 
domestication of plants and animals approximately 10,000 
years ago that land use involved extensive changes in the 
landscape. With domestication came 
for both settlement and agriculture. Growing populations 
built structures on the land (or out of the land) for shelter, 
defense and worship, and altered the existing land cover 
and the course of waterways for food, power, and 
transportation.

In many instances, the biological and physical make
the land contributes to how it is used; lands with rich soils 
are most suitable for farming while lands prone to flooding 
are less suitable for settlement. Large cities, for example, 
are often located adjacent to an ocean or river, providing 
essential water, and access for food, sewer, industrial, and 
economic purposes. As food, power, transportation, and 
communication technologies transformed over the last few 
centuries in order to meet the needs of a rapidly expanding 
population, there have been major changes in the patterns 
of land use worldwide. 
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: dünya çapında



www.remzihoca.com5

During the 18th and 19th centuries, many acres of forest 
were cleared to make way for cropland, and for use as fuel 
and building material. In many developed countries that 
trend is reversing, and the regeneration of vegetation is 
occurring. However, in man
deforestation and unsustainable agricultural practices are 
still a major concern. Yet, worldwide, the most 
transformative change has been in the decrease of 
cropland and the increase of urban 

Today, industrial areas are more a
suburban locales rather than in inner cities, while areas 
dedicated to natural resource extraction and production 
continue to be found most often in rural areas. Modern 
city life is marked by large commercial and residential 
spaces, with impermeable surfaces punctuated by the 
occasional green space. These areas are connected by a 
vast transportation network that snakes across land and 
water, exchanging people, goods, and natural resources 
between the urban, suburban, and rural areas. Land 
decisions have since moved from the single farmer 
deciding where to place his crops to a more integrated 
view of land use planning.
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Water

The basic building block for all life on Earth, water is the 
most plentiful natural resource on the planet; in fact, over 
two-thirds of the Earth is covered by water. However, 97 
percent is held in the oceans, while only 3 percent is 
freshwater. Of the freshwater, only 1 percent is easily 
accessible as ground or surface water, the remains are 
stored in glaciers and icecaps. Moreover, freshwater is not 
evenly distributed across land surfaces, and there are a 
number of heavily populated countries located in arid lands 
where fresh water is scarce.

Water also regulates the temperature of the planet and 
cycles essential nutrients through the land, air, and all 
living things. The flow of water through the atmosphere, 
biosphere, lithosphere, and hydrosphere is called the 
hydrologic, or water, cycle. Thus, water is both the most 
abundant natural resource on our planet and a 
fundamental element of life whose preciousness requires 
diligent management.

Philosophies guiding management of water suppl
changed during the 20th century. Until the second half of 
the 1900s, water management was governed by the goal of 
moving water to where it was most needed, particularly for 
irrigation of agricultural lands. Rivers, lakes, and other 
bodies of water were also used to carry away wastes from 
municipal and industrial uses, because it was believed that 
the pollutants would disperse in the water. In the past 
three decades, the focus of water management has shifted 
to considerations of municipal, agricultural, 
supplies, water quality, and the protection of aquatic 
ecosystems.
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Many argue that privatization, rather than state
produces the most equitable, environmentally friendly, and 
economically sound system for managing both the 
distribution and consumption of water. Water rights which 
are transferable from one individual to another are the 
fundamental building blocks of such a system. Rather than 
government controlling access to water, in a priv
individuals buy, sell, and trade water rights, just as we do 
with property rights today. However, critics charge that 
private water markets will undersupply consumers and 
lead to unequal distribution, skewing towards those with 
more means. Yet, in practice, this seems not to be the case.

Interestingly enough, privatization benefits are actually 
most visible in developing countries. People living on the 
margins, without recognizable property or water rights, are 
able to access clean drinking water
local water vendors have responded to the many failures of 
government supply. In West Africa,
disposable bags of clean drinking water called ‘sachets’ are 
available throughout the region for only a few cents. M
foreign companies are also responding to this increased 
demand, shipping large amounts of bottled water to 
consumers who need it most.

In creating a realistic market for water, price increases will 
effectively treat water as a finite and precious resou
reflecting all costs associated with its use; therefore, 
individuals will adapt, innovate, and find creative ways to 
trade and conserve. When prices do not reflect scarcity, it 
can result in waste, inefficiency, and environmental 
degradation.
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Ecosystems
The ecosystem concept has its roots in theoretical concepts 
regarding the organization and dynamics of natural 
systems. The word itself is of relatively recent origin; it was 
initially suggested by a scientist in 1935 as a more abstract 
replacement for the community concept. In its present 
usage, however, an ecosystem is generally defined as a 
community of organisms living in a particular environment 
and the physical elements in that environment with which 
they interact. Just as there is an immense diversit
individual species on the planet, so is there a rich diversity 
of ecosystems from the icy arctic zones to tropical forests 
lush with plants and animals. They occur on many different 
scales, with smaller systems embedded within larger 
systems. An ecosystem can be as small as a fallen log or as 
large as the ocean, depending on the scale that the 
researcher is examining. But where does one particular 
ecosystem end and another begin? While the borders of 
some may be clear, such as a pond; others may be les
to define, such as marshland that leads into a waterway.

In order to better understand the ecological makeup of the 
Earth, scientists have proposed many different ways of 
categorizing terrestrial and marine ecosystems. Most 
classification systems are defined by the type of plant and 
animal life living in an area in relation to global climate 
patterns. The most common system divides the world into 
biomes based on the dominant plant life that occurs within 
a certain climate. Other ways of defining ecos
more specific classifications incorporating characteristics 
such as rainfall patterns, type of soil, and particular species. 
Eco-regions, for example, are nested within biomes and are 
used by conservationists to define areas of the world which 
share a majority of their species and ecological dynamics in 
similar environmental conditions. Newer methods of 
classifying the world are more human
instance, anthropogenic biomes are defined by sustained 
direct human interaction with ecosyste
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Because ecosystems are so interconnected, there have 
been many efforts by scientists to define the effect of 
change on ecosystem functioning. Though there may be no 
true balance of nature, changes
species, temperature, soil nutrients, and other factors have 
all been observed to alter ecosystem
changes may ultimately lead to species extinctions and 
eventual ecosystem collapse; though it can be difficult for 
scientists to determine exactly which factor or combination 
of factors contribute to any negative outcomes. There are 
many uncertainties in predicting both ecosystem change 
and ecosystem functioning, and scientists continue to 
refine both their method of assessment as well as the 
definition of a healthy ecosystem.
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Energy
The development of modern civilization has been 
dependent on both the availability and the advancement of 
energy. We have witnessed a progression from animal and 
steam power, to the internal combustion engine and 
electricity generation and to the harnessin
sources of energy. Because of our reliance on energy 
sources, it is also important to understand the effects of 
energy use on the environment. All aspects of 
way it is produced, distributed, and 
local, regional, and global environments through land use 
and degradation, air pollution, the acidification of water 
and soils, and through global climate change via 
greenhouse gas emissions.

The majority of our energy stems from fossil fuels such as 
coal, oil, and natural gas; yet, the burning of these fuels is a 
large source of carbon dioxide emissions which contributes 
to the greenhouse effect. Coal is dominant in the 
production of electricity, while oil is the world's primary 
transportation fuel. Natural gas use, m
heating, is growing quickly; however, while cleaner and less 
carbon intensive than coal and oil, natural gas also emits 
significant amounts of carbon dioxide.

While fossil fuels will remain our largest source of energy 
for the foreseeable future, they are ultimately finite 
resources. With concern over domestic supply and reliance 
on foreign supplies, increasing costs and environmental 
impacts, there is an increasing push to utilize alternative 
fuel sources.
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be an important factor in our energy future since it can 
both carry and store energy. As such, hydrogen can be 
used in a wide variety of applications, from portable 
devices and stationary sources to transportation vehicles 
through the use of fuel cells, with the
being water and heat. Yet, while it can be manufactured 
from renewable energy sources, the majority of hydrogen 
is produced by processing fossil fuels which emit pollutants 
in the process. A significant challenge in the availability of 
hydrogen energy is the large amount of 
nuclear, hydro that will be needed to generate the 
hydrogen.

Nuclear energy provides nearly a fifth of the world's 
electricity without harmful by-products. Yet, concern over 
safe storage and disposal of radioactive waste, along with 
the potential for accidents, radiation contamination and 
exposure continues. This concern, along with those 
opposed to nuclear energy, has blocked its advancement as 
a practical and sustainable energy source.  

Between increasing costs and concern over the 
environmental effects related to fossil fuel use, and 
controversy over the use of nuclear power, research and 
development in the area of renewable sources of energy 
continues to flourish. These sources, wind, solar, 
geothermal, and water, have been used in one form or 
another for many centuries, but require additional 
advancement before they can become cost
with conventional energy sources. They also face the 
challenge of providing sufficient amounts of electricity 
be a meaningful contributor to our growing power needs.
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The 2005 Energy Policy Act established a practical 
approach toward energy development and energy 
independence for the country. In late 2007, Congress 
passed another energy bill which will increase CAFE (fuel 
economy) standards, implement a Renewable Fuels 
Standard, and seek to improve America’s energy efficiency. 
However, rather than providing significant economic and 
environmental benefits, some believe it is a politically
motivated measure that fails to take into consideration 
economic and market forces. 

As human consumption of energy continues to increase, 
further research and development will be necessary to 
produce alternative and/or renewable sources of energy 
that are readily available, affordable, and less harmful to 
the environment than conventiona
dependence on energy is not likely to decrease, it will be 
important to foster new innovations in energy technologies 
with a larger focus on energy efficiency and conservation.  
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Food
Human civilization has its roots in the early domestication 
of plants and animals nearly 10,000 years ago. Success in 
this endeavor led to drastic changes in how and where 
human beings lived; agriculture led humans from a 
nomadic existence to one based in permanent and semi
permanent settlements. It even changed how humans 
interacted with one another and how they interacted with 
the Earth.

The unprecedented growth in global population that 
occurred in the 20th century was made possible by the 
remarkable advances in agriculture, public health, and 
technology. The Green Revolution 
and advanced growing techniques to developing countries, 
improving nutrition and health in most parts of the world. 
Continued growth, however, will likely require more land 
to plant and water for irrigation, increasing pressure on 
habitats and natural resources.

Advanced agricultural methods have made it possible to 
grow more food on fewer acres of land, permitting some 
land to be returned to forest and other natural states. Yet, 
there are costs associated with high
including a heavy reliance on pesticides and fertilizers. 
Runoff from agricultural lands affects the water quality of 
lakes and rivers. Erosion continues to be a serious 
environmental problem in the absence of preventative 
measures. And, irrigation required
world can be a significant drain on water supplies in arid 
areas and, if improperly managed, can lead to a buildup of 
salt deposits, which can severely degrade soil quality.

The most critical challenge is to find ways to increase food
production while minimizing environmental degradation. 
Considerable research in this and other countries has led to 
advanced methods to preserve soil and prevent erosion, 
including conservation tilling and computer
application of pesticides, fertilizers, and water.
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The use of pesticides and new types of genetic 
modification, or "genetic engineering," continue to be 
controversial. In order to reduce a reliance on pesticides, 
methods such as biocontrol (using other species to control 
pests), more sophisticated traditional breeding (DNA 
shuffling; marker recombination) to enhance positive traits, 
and using biotechnology to create pest
being tested. While biocontrol using naturally occurring 
and mutant species is generally accepted, especially
organic producers, the use of genetically modified 
biocontrol agents changed by DNA deletion or insertion of 
new traits are not accepted due to concerns about their 
potential impacts. Natural hybrids of species, though rare, 
are known, most notably, triticale, a highly nutritious cereal 
produced by crossing rye and wheat.
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Environment & Society

Throughout history humans have both affected, and been 
affected by, the natural world. While a good deal has been 
lost due to human actions, much of what is valued about 
the environment has been preserved and protected 
through human action. While many unce
there is a realization that environmental problems are 
becoming more and more complex, especially as issues 
arise on a more global level, such as that of atmospheric 
pollution or global warming.

Interactions between human society and the 
are constantly changing. The environment, while highly 
valued by most, is used and altered by a wide variety of 
people with many different interests and values. 
Difficulties remain on how best to ensure the protection of 
our environment and natural resources. There will always 
be tradeoffs and, many times, unanticipated or unintended 
consequences. However, a well-
provide goods and services that are both essential for our 
well being as well as for continued economic prospe

The environment has become one of the most important 
issues of our time and will continue to be well into the 
future. The challenge is to find approaches to 
environmental management that give people the quality of 
life they seek while protecting the 
that are also the foundations of our well being. In order to 
face these challenges, students today will need more than 
superficial knowledge or awareness of disconnected 
environmental issues. A multidisciplinary approach to 
learning can build upon the strengths of a wide range of 
fields of study, providing a deeper understanding of the 
technological, political, and social options and strategies 
for both studying and managing the relationship between 
our society and the environment.
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