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Introduction to Environment

Unit 1 Introduction to Environmental Science

What is Environmental Science? Environmental science is the discipline that
is concerned with identifying and diagnosing environmental impacts.
Environmental scientists first try to understand the patterns or impact or change
in the natural environment caused by various human activities. Once, they
understand what is occurring, environmental scientists then search for the specific
cause or causes. Often, they can also get involved in seeking solutions as well.
Solutions to Environmental Problems While environmental science is critical to
understanding the impact of human activities on the natural environment,
W-—eﬂen turn to environmental policy, environmental education, and
environmental technology for implementing solutions. Both environmental policy
and education are concerned w1thchan;grrrg human behavior. Environmental policy
does so in a more direct, or controlling, manner. The Clean Air Act, for
example, specifies the allowable levels of certain kinds of gases, which can be
released by industrial facilities. Environmental education, on the other hand,
seeks to change human behavior in more %.lil_):[_lf ways. Educating the average
consumer about the effects of air pollution from automobiles, for example, may
lead some individuals to change their behavior and using less polluting forms of
transportation such as walking, bicycle, or public transportation.

Lastly, environmental technology refers to solving environmental problems
by using or substituting tools, techniques, or processes that have less
environmental impact. For example, probably the most well known type of

environmental technology is the catalytic converter, which is attached to the

exhaust system and neutralizes the gases that are emitted by the engine when

gasoline is burned or})m»basftd. To solve a specific environmental problem,
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societies often turn to environmental policy, education or technology, or a
combination of any or all of the three.

The Environment as a System To better understand the natural environment, the
impacts that humans are having on the environment, and ways in which humans
can alter their behavior and technologies to reduce environmental impact, it is
useful to think of nature or natural environment from a “systems” perspective. A
system can be viewed as a group of interacting, interrelated, or interdependent
elements forming or regarded as forming a collective entity.

Think of the natural environment as a system which is composed of four
parts or components, each with its own unique form, arrangement,
characteristics and dynamic. These five subsystems include:

» Atmosphere — blanket of gases that surrounds the earth or the gaseous
earth;

+ Lithosphere—the solid earth, composed of rocks and minerals;

;ijﬁ;iamgéééhgge—waters of the earth or liquid earth;

* Biosphere — living earth, composed of plants, animals, insects, and all
living things except humans.

Remember we said that our language suggests that humans are not part of
the natural environment? Humans make up their own subsystem, known as the
sociosphere, which includes all people on the earth and all human activity.
Kenneth Boulding, a well-known economist described the sociosphere as: “The
social system consists of all human beings on the planet and all their
interrelationships, such as kinship, friendship, hostility, status, exchange,
money flows, conversations, information, outputs and inputs, and so on. It
includes likewise the contents of every person’s mind and the physical
surroundings, both natural and artificial, to which he relates. This social system
clings to the surface of the earth, so that it may appropriately be called the socio-
sphere, even though small fragments of it are now going out into space. The
sociosphere thus takes its place with the lithosphere, the hydrosphere, the
atmosphere, the biosphere, and so on as one of the systems which enwrap this
little globe. It has strong inter-relationships with the other spheres with which it
is mg:g_l_eid and without which it could not survive. Nevertheless, it has a dynamic
and an .i‘gt;g_rimof its own. It is rather thin in Antarctica, although present
there; it is very dense in New York. It is a network rather than a solid sphere or

shelf, yet no part of the earth’s surface is very far from it. It is a system of
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enormous complexity, yet not wholly beyond our comprehension. ”

Important Environmental System Characteristics First, the four environmental
subsystems—atmosphere, lithosphere, hydrosphere and biosphere—together
with the sociosphere, arc part of a large, interconnected, inextricably linked
system called the earth. Anything that happens in one of these systems affects
some other element or phenomena in another system.

Second, these subsystems are anything but static. There are continual
interactions and transfers of energy, chemicals, and materials between these five
subsystems. Some of these transfers, such as rain, are visible to humans.
Others, such as the breakdown of chemicals from former living organisms as they
decompose are not.

Third, there is continual change throughout the subsystems. In fact, the
only constant is change. Some of these changes are natural. Some of these
changes are caused by human activities.

Environmental Impact Humans have impacted the environment for a long time.

Some of this impact is deliberate. Clearing a g@_lgn_d\to plant crops is a

deliberate alteration of the environment and if the decision is whether to have food
to eat or starve, or alter the natural environment, this is a pretty easy decision for
most, if not all, humans to make. However, at the same time, there may be
unintended environmental impacts with clearing fields. Depending on the slope of
the ground, valuable t_o'pjsgi‘l~ may run off into nearby waterways, thereby over
time making the field less productive for food and possibly choking waterways
with sediment.
Environmental Science Emerged Historically Humans have been altering nature
or the natural environment for a long, long time. Prehistoric hunters used fire to
clear fields to attract wild animals to the young and tender shoots of grass and
other types of_\ﬁg_e_t_g;i_g_u, Human interaction with, and deliberate use, of the
natural environment goes back a long way. At some point, though, concerns
about the indirect or unintended impacts of human use of or interaction with the
environment began to emerge.

In the thirteenth century, we began to see concern expressed in England
about the unintended impacts of using wood and coal to heat homes. This smoke
from wood and coal fires, both within and outside the house, is perhaps the

earliest recorded example of pollution. Over the next several hundred years,

legislation, parliamentary studies, and literary comments appeared sporadically in
JEgls ; sporadically
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England. By the early 1800s the smoke nuisance in London and other English
cities was of sufficient public concern to prompt the appointment in 1819 of a
Select Committee of the British Parliament to study and report upon smoke
abatement.

Nonetheless, the number of air pollution incidents continued to increase. In

1873 an air pollution episode occurred in London where several thousand people
died and in the autumn of 1909 in Glasgow, Scotland it was estimated that 1063
deaths were attributed to noxious air conditions. Concern about air pollution
culminated in December 1952 in London, when the deaths of some 4,000 people
were attributed to an air pollution incident.
Sustainable Development To respond to the various impacts that environmental
change and pollution have had on the natural environment at local, urban,
regional, national and global scales, a new mode of human existence has been
suggested. This new mode seeks to provide for the needs of the current
generation of humans without compromising the ability of future generations to
meet their own needs and is known as sustainable development. As described in
the 1987 publication“Qur Common Future”, sustainable development is“a process
of change in which policy and institutional adjustments, technological
development, and the direction of investments are harmonized with the
exploitation of resources” .

Sustainable development is based upon the following set of assumptions:

o Environmental stresses are interconnected—deforestation not only
destroys natural habitats, but threatens the global atmosphere and increases
runoff and accelerates soil erosion and siltation of rivers and lakes;

* Ecological and economic concerns are interdependent, therefore
environment and economics must be integrated from the start;

o Environmental and economic problems are linked to many social and
political factors, and ...;

« Ecological impacts do not respect political boundaries.

When Is, and When Isn’'t, Sustainable Development Sustainable?

Activities are sustainable when they:

» use materials in continuous cycles;

* use continuously reliable sources of energy, and ...;

e come mainly from the potential of being human — communication,

creativity, coordination, appreciation, and spiritual and intellectual development.
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Activities are not sustainable when they.

* require continual input of non-renewable resources;

* use renewable resources faster than their rate of renewal;

* cause cumulative degradation of the environment;

* require resources in quantities that could never be available for people
everywhere, and ...;

* lead to the extinction of other life forms.

Sustainable development is difficult to fully conceptualize, understand and be
put into everyday practice. It may help to think of sustainable development as a
direction, like north, for example. You can point to it, there may be many ways

to get there, you can see how far you’ve come, and you have some idea of how far

you’'ve got to go.

(# http://student. ccbe. cc. md. us,2001)

New Words and Expressions

dynamic [ dainaemik ] n. adj. Hh G FHHFEY
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vt. st R &£ Hvh

catalytic [ keetalitik ] adj. AR R

converter [ ken'varta(r) ] n. 284

interdependent [intadipendont]  adj. HMEKME, B

collective entity n. f PN

noxious ['nokJfas ] adj. HEW

air conditions PR A
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abatement [ obeitmont n. K
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sustainable [ so'steinabl ] adj. TR

harmonize ['ha:menaiz ] V. B8

deforestation [ diforis'teifon ) n. £ A& A
Notes

1. Environmental science is the discipline that is concerned with identifying and

*«P‘\ Wenv1ronmental impacts.  FERERFRAFMNIRRBRH IR,
2. While environmental science is critical to understanding the impact of human

activities on the natural environment, societies often turn to environmental
policy, environmental education, and environmental technology for
implementing-salutions, $THHA ¥ ERALN BAFREHOEEME, H2E
HARKSE BRI H LA R IR 5 AR Ok A P 34 8 ) BB
3. It includes likewise the contents of every person’s mind and the physical
surroundings, both natural and artificial, to which he relates. This social
system clings to the ace of the earth, so that it may appropriately be called
the %oclo—sphere é%‘&h'ough small fragments of it are now going out into
space.
“both natural and artificial” £# A&, “to which” B| §&iE M4, “physical
surroundings”,
CREAESMIANALHARSHEHXNYHERE(RERBRANERAEN &
RERMHMBETEFTKRE—EN  TUEZHRAIMSEBEAGY  REEHN /KL
EZEWHEARE.

4. ..., it is useful to think of nature or natural environment from a “systems”
perspective.  W“RGE"HERARBRHARRHEFEHN.

5. Some of this impact is deliberate. R E MR ANBERE .

6. This new mode seeks to provide for the needs of the current generation of
humans without Wthe ability of future generations to meet their
own needs and is known as sustainable development. X#FHHEXKREHLE
URAWTFE R XAREFHAEREL A RNES, B BEHRATFERR.

Reading Material . Environment Goes Global
The focus of environmental concerns between 1960 and 1980 were national
scale issues focused on specific environmental media — air, land, and water —or
systems. The 1980’s ushered in a new era of gEV}tlonmentallsm, transboundary

—————— e
environmental issues, and so environment al issues moved from a national to

international and global scale.
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By early 1980s, there was growing awareness that human societies were
becoming increasingly more interdependent and linked and also that the world
could not maintain the population and economic growth it had seen in the 1970’s.
There simply weren’t enough resources for everyone and there was a growing
awareness of the ability of humanity to fundamenggz__alter the earth’s natural
support systems. In 1982, the National Aeronautic and Space A~(_1_I'n_i_rlistration, or
NASA, published a report in which the concept of “global change” became linked
with the environment. The report stated “This is a unique time, when one
species, humanity, has developed the ability to alter its environment on the
largest (global) scale and to do so within the lifetime of a single species member.
This report is concerned specifically with changes that may affect the habitability
of the earth: the ability of the planet to support communities of plants and
animals, to produce adequate supplies of food, and to sustain and renew the
quality of air and water and the integrity of the chemical cycles essential for life. ”

The term “global change” refers to global environmental change and since
1982 many different approaches and definitions of global change have been
proposed. Despite the differences of all these approaches and definitions,
however, there are some common elements. The essential characteristics of
global change are:

* It is caused by human activity, although the effect on global systems is
inadvertent rather than deliberate;

» Effects are expressed, in different forms, worldwide;

* the changes are progressive, with little evidence that the rate of change
will diminish in the foreseeable future;

* The changes are taking place rapidly;

* Several of the changes that may have the greatest impact on humanity are
cumulative and probably irreversible beyond a certain threshold.

Global change refers generally to the effects of human activity on the
landscape, sea-level and ocean circulation, the atmosphere, and terrestrial and
marine organisms, superimposed on naturally-occurring changes.

(1% http: / student. ccbe. cc. md. us,2001)
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Unit 2 Introduction to Environmental Impact

Introduction This course is concerned with the interactions between the
sociosphere and the earth’s four natural systems. These interactions frequently
results in impacts of the earth’s natural physical environment. We know that
humans have impacted the environment for a long time. Some of this impact is
deliberate. Clearing a grassland to plant crops is a deliberate alteration of the
environment and if the decision is whether to have food to eat or starve, or alter
the natural environment, this is a pretty easy decision for most, if not all,
humans to make. However, at the same time, there may be u&i&t—(’a‘r_lggd_
environmental impacts with clearing fields. Depending on the slope of the
ground, valuable topsoil may run off into nearby waterways, thereby over time
making the field less productive for food and possibly choking waterways with
sediment.
The Formula for Environmental Impact There is a formula used for estimating
or calculating the level of environmental impact. Environmental impact is a
function of three things:

e Number One — The population or number of people utilizing the natural
environmental or resources. The more people there are in a place, the more likely
that environmental impact will occur.

e Number Two— The greater the level of consumption of natural resources
—such as water, energy, minerals, land, rocks and trees—the greater the likely
environmental impact.

* Number Three— The type of tools, techniques, processes, or technologies
used by humans to provide a service or material good also effects the level of
environmental impact,

The formula for environmental impact can be expressed as follows:

El = Population X Consumption X Technology

Env. Impact || (Number of People) || (Amount of Resources Consumed) {| (Tools or Techniques Used)

While this formula is simplistic, it is nonetheless a valuable tool for
understanding the relationship of human activity and environmental impact.
Environment Change & Pollution There are different levels and types of
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environmental impact, many of which will be covered over the course of the
semester. There are, however, two major categories of environmental impact,
environmental change and pollution.

I::nvironmental change refers to the unintended consequences of human
activity that result in a change or alteration of the natural environment. For
example, clearing a grassland to plant crops is a deliberate change of the natural
environment. If the same crops, however, are planted in that field year after
year, that plot of ground will lose many of its nutrients, This loss of nutrients is
considered to be unintended change. If techniques are not used to control soil
erosion, valuable topsoil may run off the field, another unintended environmental
change.

Nature, however, operates in such a way so that natural systems can be used
and will replenish themselves as long as they are not over-utilized. If that same
field is left fallow, or unused, for a period of time, the nutrients may be
restored. l.eaving the field unused for a longer period of time, may help to
replenish some of the topsoil lost. Irreversible environmental changes can result,
however, if the land is continuously over-utilized, by human activity, thereby
leaving the field worthless to humans to produce food as well as permanently
altering the chemical or structural composition of the soil. The difficult part is
finding the right balance to use the field in such a way without permanently
altering it’s natural components as well as providing a long term food. This type
of approach is known as a “sustainable” approach. The concept of sustainability
will be explored in greater depth in section.

Over-utilization of natural systems, that is to say, not using them in a
sustainable way, is not the only manner in which humans can impact the natural
environment, The other way in which humans impact the environment is
pollution. Pollution refers to unwanted solid, liquid, or gaseous chemicals
produced as by-products or wastes when a resource is extracted, processed, made
into products or used. Pollutants don’t always have to be chemical in nature.
Pollution can also take the form of excessive heat, noise, light, or radiation.

Pollutants can enter the environment naturally. Volcanic ash, for example,
can be viewed as a “natural” pollutant. Most natural pollution, however, is
dispersed over a large area and is often diluted or broken down to harmless levels
by natural processes. In contract, anthropogenic pollution tends to occur where

there are lots of humans, such as in or near industrial areas where large volumes
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of pollutants are concentrated in small volumes of air, water, and soil. Some
pollutants contaminate the areas where they are produced. Others are carried by
wind or flowing water far away from their original sources.
Sources of Pollution Some environmental pollutants come from single,
identifiable sources, such as a smokestack or sewer pipe, These are referred to as
“ point sources of pollution”, because they come from a single point or location.
Other pollutants enter the air, water, or soil from dispersed sources called
non-point sources. Examples of non-point sources include automobile exhaust,
runoff of fertilizers and pesticides from lawns and farms, and the flow of various
sorts of chemicals and oil from urban streets and parking lots into nearby rivers
and streams.
Effects of Pollution Pollution can have a number of unwanted effects. These
include;

e Nuisance and aesthetic insult, such as unpleasant odors and reduced
atmospheric visibility;

» Property damage, such as the corrosion of metals, and the weathering
building and monument materials;

e Damage to plant and animal life, for example decreased tree & crop
production or harmful effects on animals;

* Damage to human health, such as the spread of infectious diseases,
respiratory system irritation and diseases, genetic and reproductive harm, and
cancers;

* Disruption of natural life support systems at local, regional, and global
levels which would include climate change and decreased natural recycling of
chemicals as well as other undesirable effects such as increased levels of
ultraviolet radiation reaching the surface due to deterioration of the ozone layer by
chlorofluorocarbons and halons.

Severity of Pollution Three factors determine how severe the effects of a
pollutant will be. They include:

* Chemical nature of the pollutant— how active and toxic it is to humans,
plants and animals;

» Concentration—the amount of the chemical per unit volume of air, water,
SOil;

o Persistence or longevity — how long the pollutant remains in the

environment in its harmful form.



