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Introduction to Envirommental Science

o 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.

e Solutions to Environmental Problems)

While environmental science is critical to understanding the impact of human activities
on the natural environment, societies often tumn to environmental policy, environmental
education, and environmental technology for implementing solutions. Both environmental
policy and education are concemned with changing 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.

e 1 .



Environmental education, on the other hand, seeks to change human behavior in more subtle
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 burmed or combusted. To solve a specific environmental problem,
societies often tum to environmental policy, education or technology, or a combination of any

or all of the three.

e 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;

* Hydrosphere—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,

9.



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 biosphere, 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 sociosphere, 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 mingled and without
which it could not survive. Nevertheless, it has a dynamic and an integrity of 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 enormous complexity , yet not wholly beyond our comprehension.”

o Important Environmental System Characteristics )

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

Second, these subsystems are anything but static. There are continual interactions and
transfers of energy, chemicals, and materials among 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.

e Environmental Impact |

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,

. 3.
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nmental Science

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 topsoil 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 vegetation. Human interaction with, and deliberate use, of
the natural environment goes back a long way. At some point, though concems 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 concem 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 England. By the early 1800s the smoke nuisance in
London and other English cities was of sufficient public concem 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 1,063 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.

e 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
. 4 .



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 “Our Common Future” , sustainable developrﬁent 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:

* 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 concems are interdependent, therefore environment and
economics must be integrated from the start;

* Environmental and economic problems are linked to many social and political factors,
and **+;

* Ecological impacts do not respect political boundaries.

c When Is,and When Isn’t, Sustainable Development?]

Activities are sustainable when they:

* use materials in continuous cycles;

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

* come mainly from the potential of human-communication, creativity, coordination,
appreciation, spiritual and intellectual development.

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 3

* 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,
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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.

New Words
dynamic n . : 371,307 ; adj . SN 1%
atmosphere n . KRB, Z558K
lithosphere n . F=pal
hydrosphere n. KE
biosphere n . X7
sociosphere n . e
kinship r. FRER
hostility n . HE
artificial adj. NEH, ATH
cling v. WE.HE
integrity n . it Pt 43
Antarctica n. AR
impact n. o g, phik e, X KW
catalytic adj. A S Y
converter n . g
interdependent adj . FHE AR, T B
collective entity £a5Kk
noxious adj . BEM
air conditions KRIIFHE
tender shoots W
abatement n . HBR
sediment n. 5 (UL) ¥ ULRE(H)
sustainable adj-. CIES7 4:0]
harmonize v. iR
deforestation n . FARZRAK




N oles

1. Environmental science is the discipline that is concerned with identifying and diagnosing
environmental impacts. S ERERBIR MM I IRE W I—I 128,

2. While environmental science is critical to understanding the impact of human activities on
the natural environment, societies often tumn to environmental policy, environmental
education, and environmental teéhnology for implementing solutions . % F 5 35} 27 Xt 7
BN BRI M BB M8 BRI EOR IR B E MR
R ARG,

3.1t 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 sociosphere, even through small
fragments of it are now going out into space.

“both natural and artificial” &4 A&, “to which” 5| & % & M 4], 18 1 “ physical
surroundings” .

EREEFESMANALH RS HMEXKYRFARE(FERARNERAE
). HERFERMBRREREFKREEN, TR Z R LSBT N
1], REEHR—/ MBI IEZEHEAKRE

4.---,it is useful to think of nature or natural environment from a “systems” perspective.
MRGE”H EHR AR B R E RN RA AN

5.Some of this impact is deliberate. FEESFRIFRLM R A K 15 LA o

6. 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. X F#7 B BEIA B 2 YRANFE, R X AR EFF
WER B S B RS, XREX BRI AT RE LR,

Exercises

I .Fill in the blanks with the words given below. Change the forms if necessary.
harmonize, environment, implement, attach, hostility, cling, integrity, sustainable, solution,
- 7 -




visible, atmosphere
1.The is seriously threatened by pollution.
2.There is a(n ) of peace and calm in the country quite different from the

atmosphere of a big city.
3.1 felt his feelings of , when I saw him.
4. They together when the time came to part.
5.The old Roman walls may still be seen,but not in their
6. The pilot severe injuries when his plane crashed.
7. Recourse to amms is not the best to a quarrel between two countries.
8.She is deeply to her young brother.
9.The aircraft tumed back because of poor
10. The singers began to the new song.
11.The committee’s decisions will be immediately .
I . Choose the best answer according to the article.
1. Environmental impacts was caused by
A . various human activities B. environmental science
C. environmental scientists D. seeking solutions

2.Which is not mentioned to solve the environmental problems?

A. environmental education B. environmental policy
C. environmental scientist D. environmental technology
3. can directly change human behavior.

A.Environmental policy and education
B. Environmental policy
C. Environmental education

D. Environmental technology

4. produces more air pollution relatively.
A . Walking B. Bicycle
C.Public transportation D. Automobile

5. Catalytic converter is
A.a type of environmental technology
B.a kind of exhaust system
C.the gas as emitted by the engine
D. combusted or bumed gasoline
.8 . :



6. Which word can best explain “implementing” used in paragraph 27

A solving B. carrying out
C. carrying on D. dealing with
7. consists of all people on the earth and all human activity .
A . Sociosphere B. Biosphere
C. Atmosphere D . Hydrosphere

8. Which statement is true according to the passage?
A. All these transfers in environmental system are visible to the naked eye.
B. Environmental system is a dynamic system.
C. Environmental subsystems are static.
D.Environmental system is static.
9. Which one impacted the environment on purpose?
A. Choking waterways with sediment.
B. Making the field less productive for food.
C. Soil running off into water.
D. Clearing a grassland to plant crops.
10. Sustainable development is concerned with
A.the current generation. B. the future generations.
C.both A and B. D. political boundaries.




Introduction to Environmental Impact

|l Introduction

This course is concerned with the interactions between the sociosphere and the earth’s
four natural systems. These interactions frequently result 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 unintended 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.

Q 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:

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

* Number Two—The greater the level of consumption of natural resources—such as

. 10 -



