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Environmental Science

Unit 1 Introduction of Environmental
Science

Environmental science is an interdisciplinary area of study that includes
both applied and theoretical aspects of human impact on the world. Since
humans are generally organized into groups, environmental science must deal
with politics, social organization, economics, ethics, and philosophy. Thus,
environmental science is a mixture of traditional science, individual and societal
values, and political awareness.

Although environmental science as a field of study is evolving, it is rooted
in the early history of civilization. Many ancient cultures expressed a reverence
for the plants, animals and geographic features that provided them with food,
water, and transportation. These features are still appreciated by many
modern people.

The current interest in the state of the environment began with
philosophers like Thoreau and scientists like Rachel Carson and received
emphasis from the organization of the first Earth Day on April 22, 1970.
Subsequent Earth Days reaffirmed this commitment. As a result of this
continuing interest in the state of the world and how people both affect it and
are affected by it, environmental science is now a standard course or program
at many colleges. It is also included in the curriculum of high schools. Most of

the concepts covered by environmental science courses had previously been taught
I



HEERE S TR VIGE

in ecology, conservation, biology, or geography courses. Environmental science
incorporates the scientific aspects of these courses with input from the social
sciences, such as economics, sociology, and political science, creating a new
interdisciplinary field.

Environmental science in its broadest sense is the science of the complex
interactions that occur among the terrestrial, atmospheric, aquatic, living, and
anthropological environments. It includes all the disciplines, such as
chemistry, biology, ecology, sociology, and government, which affect or
describe these interactions. To a significant degree, environmental science has
evolved from investigations of the ways by which, and places in which, living
organisms carry out their life cycles. This is the discipline of natural history,
which in recent times has evolved into ecology, the study of environmental
factors that affect organisms and how organisms interact with these factors and
with each other.

Traditionally, environmental science has been divided among the study of
the atmosphere, the hydrosphere, the geosphere, and the biosphere (see Fig.
1-1). The atmosphere is the thin layer of gases that cover Earth’s surface. In
addition to its role as a reservoir of gases, the atmosphere moderates Earth’s
temperature, absorbs energy and damages ultraviolet radiation from the sun,
transports energy away from equatorial regions, and serves as a pathway for
vapor-phase movement of water in the hydrologic cycle. The hydrosphere
contains Earth’s water. Over 97% of Earth’s water is in oceans, and most of
the remaining fresh water is in the form of ice. Therefore, only a relatively
small percentage of the total water on Earth is actually involved with
terrestrial, atmospheric, and biological processes. Exclusive of seawater, the
water that circulates through environmental processes and cycles occurs in the
atmosphere, underground as groundwater, and as surface water in streams,
rivers, lakes, ponds, and reservoirs. The geosphere consists of the solid
earth, including soil, which supports most plant life. The part of the
geosphere that is directly involved with environmental processes through
contact with the atmosphere, the hydrosphere, and living things is the solid
geosphere. The lithosphere varies from 50 to 100 km in thickness. The most
important part of it insofar as interactions with the other spheres of the
environment are concerned is its thin outer skin composed largely of lighter

« Q.



Part 1 Environmental Science

silicate-based minerals and called the crust. All living entities on Earth
compose the biosphere. Living organisms and the aspects of the environment

pertaining directly to them are called biotic, and other portions of the

environment are abiotic.
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Fig.1- 1 Illustration of the close relationships among the air, water, and earth

environments with each other and with living systems, as well as the tie-

in with technology (the anthrosphere)

To a large extent, the strong interactions among living organisms and the
various spheres of the abiotic environment are best described by cycles of
matter that involve biological, chemical, and geological processes and
phenomena. Such cycles are called biogeochemical cycles.

The scope of environmental science continues to expand both in terms of
the number of cities and countries of the world where water and air quality
problems are in urgent need of attention, and in terms of the pollutants
themselves, which now so often seen to have international and global impacts.

Due to diligent efforts of environmental scientists, great progress has been

made in our understanding of the fate and transport of substances that
« 3 e
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contaminate our air, surface water, soil, and subsurface water systems. That
progress has led to better technologies for controlling emissions and for
cleaning up contaminated sites. With increased understanding and better
technologies, it has been possible to craft more sophisticated legislation to
address these problems. And, with a better sense of the enormous costs of
cleaning up problems after they are created, we are beginning to focus on
pollution prevention.

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 solutions. Both environmental policy and education are
concerned 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, 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 use 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 combusted. To solve a specific environmental problem,
societies often turn to environmental policy, education or technology, or

combination of any or all of the three.

Adapted from “Eldon D. Enger, Environmental Science, 1995” &
“Stanley E. Manahan, Environmental Chemistry, Seventh Edition, 2000”

New words and expressions

interdisciplinary [ jinta'disiplineri ] adj. E2%#FH
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theoretical [ @ia'retikl ] adj. FHiE L
geographic [ dzie'greefik | adj. HiFHAY
ecology [i:'koled3i | n. A 752
atmosphere [ 'setmasfio | n. KX, 25
hydrosphere [ 'haidresfio | n. 7K &l
terrestrial [ to'restrial | adj. [hiHif
geosphere [ 'dzinusfio | n. A&
crust [krast] n. Hi7%

biosphere [ 'baiosfio | n. A48

biotic [ bai'stik | adj. =¥

gasoline [ 'geesalim | n. 75

combust [ kem'bast ] v. JHEE, BRE

Notes to the texts

1. Environmental science is an interdisciplinary area of study that includes both

applied and theoretical aspects of human impact on the world.
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. Environmental science in its broadest sense is the science of the complex
interactions that occur among the terrestrial, atmospheric, aquatic, living,
and anthropological environments.
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. 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 solutions.

WGP FOR R ARTE S5 BRI = A R B R BB, A7
TR AR PRIREE 5] BRI i) 8 N EOR . BB EF A HAR i
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. The scope of environmental science continues to expand both in terms of the
number of cities and countries of the world where water and air quality
problems are in urgent need of attention, and in terms of the pollutants
themselves, which now so often seem to have international and global

impacts.
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Questions

1. Define “environmental science”.
2. Why is environmental science important to understanding the impact of

human activities on the natural environment?



