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Environment and Environmental Problem

Environment

Humans have always inhabited two worlds. One is the natural world of plants,animals,
soils,air,and water that preceded us by billions of years and of which we are a part. The oth-
er is the world of social institutions and artifacts that we create for ourselves using science,
technology ,and political organization. ® Both worlds are essential to our lives, but integrating
them successfully causes enduring tensions. ’

Where earlier people limited ability to alter their surroundings, we now have power to
extract and consume resources, produce wastes,and modify our world in ways that threaten
both our continued existence and that of many organisms with which we share the planet. To
ensure a sustainable future for ourselves and future generations, we need to understand some-
thing about how our world works, what we are doing to it,and what we can do to protect
andimprove it. @

Environment and Environmental Science

Environment (from the Frenchenvironmentalist: to encircle or surround)can be defined as
the circumstance or conditions that surround an organism or group of organisms,or the com-
plex of social or cultural conditions that affect an individual or community. ® Since humans
inhabit the natural as well as the“built”or technological,social,and cultural world,all consti-
tute important parts of our environment.

Environmental science, then,is the systematic study of our environment and our proper
place in it. A relatively new field, environmental science is highly interdisciplinary,integrating
natural of the world around us. In contrast to more theoretical disciplines,environmental sci-
ence is mission-oriented. That is,it seeks new,valid,generalizable knowledge about the natu-
ral world and our impacts on it,but obtaining this information creates a responsibility to get
involved in trying to do something about theproblems we have created. Environmental Sci-
ence applies the findings and principles from multiple disciplines to environmental questions
and problems. Environmental Science,by nature,is multidisciplinary and interdisciplinary.

Most environmental scientists develop expertise in a particular discipline,and work coop-
eratively with specialists in other disciplines to solve environmental problems. They work in a
variety of institutions in both the public and private sectors: municipal, provincial and federal
government departments, consulting and engineering companies, development aid organiza-
tions in the non-governmental sector and activist community organizations. ® In all of these
institutions they must integrate their scientific knowledge into the prevailing political, eco-
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nomic and legal systems.

As distinguished economist Barbara Ward points out, for an increasing number of envi-
ronmental issues, the difficulty is not to identify remedies. Remedies are now well under-
stood. The problem is to make them socially,economically,and politically acceptable. Forest-
ers know how to plant trees,but not to establish conditions under which villagers in develo-
ping countries can manage plantations for themselves. Engineers know how to control pollu-
tion , but not how to persuade factories to install the necessary equipment. City planners know
how to build housing and design safe drinking water systems, but not how to make them
affordable for the poorest members of society. The solutions to these problems increasingly
involve human social systems as well as natural science.

Environmental Dilemmas

Imagine that you are an astronaut returning to earth after a long trip to the moon or
Mars. What a relief it would be to come back to this beautiful, bountiful planet after experi-
encing the hostile,desolate environment of outer space. Although there are dangers and diffi-
culties here,we live in a remarkable prolific and hospitable world that is,as far as we know,
unique in the universe. Compared to the conditions on other planets in our solar system,tem-
peratures on the earth are mild and relatively constant. Plentiful supplies of clean air, fresh
water,and fertile soil are regenerated endlessly and spontaneously by geological and biologi-
cal cycles. ®

Perhaps the most amazing feature of our planet is the rich diversity of life that exists
here. Millions of beautiful and intriguing species populate the earth and help sustain a habita-
ble environment. This vast multitude of life creates complex,interrelated communities where
towering trees and huge animals live together with,and depend upon,tiny life-forms such as
viruses and fungi. Together,all these organisms make up delightfully diverse, self-sustaining
communities, including dense, moist forests, vast sunny savannas, and richly colorful coral
reefs.

Before humans came on the scene, the world changed only slowly. The climate warmed
and cooled, new plants and animals evolved and became extinct in their turn,and sea levels
rose and fell over periods of thousands,if not millions,of years. But during the last two thou-
sand years there have been very great changes. There are many things to appreciate and cele-
brate about the world in which we live, many pressing environmental problems cry out for
our attention-forests have disappeared, river courses have been changed, and large areas of
natural vegetation have turned into farmland and cities. Human populations have grown at
alarming rates in this century. Nearly 6000 million people now occupy the earth and we are
adding 100 million more each year. In the next decade,our numbers will increase by nearly as
many as are now alive in China. Most of the growth will be in the poorer countries where
resources and services are already strained by present populations."

Some demographers believe that this unprecedented growth rate will slow down in the
century and that the population might eventually drop back below its present size. Others

warn that the number of humans a century from now could be four of five times more than
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that of our present population if we don’t act quickly to balance birth rate with death rate.
Whether there are sufficient resources to support 6 billion humans—Ilet alone 25 billion—on a
sustainable basis is one of the most important questions we face. How we might stabilize pop-
ulation and what level of resource consumption future generations we can afford are equally
difficult parts of this challenging equation. ®

Food shortages and famines already are too familiar in many places and may increase in
frequency and severity if population growth, soil erosion,and nutrient depletion continue at
the same rate in the future as they have in the past. We are coming to realize, however, that
food security often has more to do with poverty,democracy,and equitable distribution than it
does with the amount of food available. Water deficits and contamination of existing water
supplies threaten to be critical environmental issues in the future for agricultural production
as well as for domestic and industrial use. Many countries already have serious water shorta-
ges and more than one billion people lack access to clean water or adequate sanitation. Violent
conflicts over control of natural resources may flare up in many places if we don’t learn to
live within nature’s budget.

How we obtain and use energy is likely to play a crucial role in our environmental fu-
ture. Fossil fuels(oil,coal,and natural gas)presently supply about 80% of the energy used in
industrialized countries, Supplies of these fuels are diminishing at an alarming rate and prob-
lems associated with their acquisition and use - air and water pollution, mining damage, ship-
ping accidents,and political insecurity-may limit where and how we use remaining reserves.
Cleaner renewable energy resources-solar power, wind, and biomass-together with conserva-
tion, may replace environmentally destructive energy sources if we invest in appropriate tech-
nology in the next few years.

As we burn fossil fuels, we release carbon dioxide and other heat-absorbing gases that
cause global warming and may bring about sea-level rises and catastrophic climate changes.
Acids formed in the extensive damage to the building materials and sensitive ecosystems in
many places. Continued fossil fuel use without pollution control measures could cause even
more extensive damage. Chlorinated compounds, such as the chlorofluorocarbons used in
refrigeration and air conditioning, also contribute to global warming,as well as damaging the
stratospheric ozone which protects us from cancer-causing ultraviolet radiation in
sunlight. @

Destruction of tropical forests, coral reefs, wetlands, and other biologically rich land-
scapes is causing an alarming loss of species and a reduction of biological variety and abun-
dance that could severely limit our future options. Many rare and endangered species are
threatened directly or indirectly by human activities, In addition to practical values, aesthetic
and ethical considerations suggest that we should protect these species and the habitat neces-
sary for their survival.

Toxic air and water pollutants,along with mountains of solid and hazardous wastes, are
becoming overwhelming problems in industrializedcountries. We produce hundred of millions
tons of these dangerous materials annually, and much of it is disposed of in dangerous and
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irresponsible ways. No one wants this noxious stuff dumped in his or her own backyard, but
too often the solution is to export it to someone else’s. We may come to a political impasse
where our failure to decide where to put our wastes or how to dispose of them safely will
close down industries and result in wastes being spread everywhere. The health effects of pol-
lution, toxic wastes, stress,and the other environmental ills of modern society have become a
greater threat than infectious diseases for many of us in industrialized counties.

Assuming that population growth,mineral usage,and energy consumption are stabilized
during the remainder of the century,the problem of air and water population and solid waste
disposal should be manageable. The technology for removing most contamination from air
and water is available and there is every reason to believe that solutions to outstanding prob-
lems will be found . The recycling of materials, the conversion of wastes into useful products,
and various methods of volume reduction, like incineration and biological oxidation, should
enablenations to handle the increased volume of solid wastes, ®

Summarizing,it appears that progress on our planet depends on a leveling-off in popula-
tion growth and in mineral and energy consumption. Continued rapid rates of growth in these
areas could result in a very low standard of living for millions of people. On the other hand,
intelligent management of our resources and population stability would enable the nations of
the world to employ their science skills and technology for the betterment of all mankind, ®
The twenty-first century may prove to be one of scientific progress comparable with that of
our present century,present-day visions and small-scale operations can become practical use-
ful processes. Those who live in the next century may find the following situations to be com-
monplace,or at least operational on a small scale.

Hlustrate the importance of environmental science and environmental education for eve-
ryone. What we are doing to our world, and what that may mean for our future and that of

our children is paramount concern as we enter the twenty-firstcentury.
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1. Humans have always inhabited two worlds. One is the natural world of plants, animals,

soils,air,and water that preceded us by billions of years and of which we are a part. The

other is the world of social institutions and artifacts that we create for ourselves using sci-

ence,technology,and political organization.
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2. To ensure a sustainable future for ourselves and future generations, we need to understand

something about how our world works, what we are doing to it,and what we can do to

protect andimprove it.
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3. Environment (from the Frenchenvironmentalist: to encircle or surround) can be defined

asthe circumstance or conditions that surround an organism or group of organisms,or the

complex of social or cultural conditions that affect an individual or community.
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4. They work in a variety of institutions in both the public and private sectors: municipal , provincial

and federal government departments,consulting and engineering companies, development aid

organizations in the non-governmental sector and activist community organizations.
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5. Compared to the conditions on other planets in our solar system, temperatures on the earth

are mild and relatively constant. Plentiful supplies of clean air,fresh water,and fertile soil
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are regenerated endlessly and spontaneously by geological and biological cycles.
SRMAMEMERFBHL, AR EOEERBMG, MARHEAMNBEN. XEMFE
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6. How we might stabilize population and what level of resource consumption future genera-
tions we can afford are equally difficult parts of this challenging equation.
Wi A O LR RAIGESE A /S RIBEARBERHHKTE, BX LA R L& RE SR
HEE/HES.

7. Chlorinated compounds,such as the chlorofluorocarbons used in refrigeration and air con-
ditioning,also contribute to global warming, as well as damaging the stratospheric ozone
which protects us from cancer-causing ultraviolet radiation in sunlight.

Sy, FlmATRKERE A ABRERE, AESBOLERARE, 3 B 28R LRI R
LB KHEEP BN EIRBHORRE.
8. The recycling of materials, the conversion of wastes into useful products, and various

methods of volume reduction, like incineration and biological oxidation, should enablena-

tions to handle the increased volume of solid wastes.
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9. On the other hand,intelligent management of our resources and population stability would

enable the nations of the world to employ their science skills and technology for the bet-

terment of all mankind.
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Environment Protection in China

China’s modernization drive has been launched in the following conditions: The country
has a large population base,its per-capita average of natural resources is low,and its econom-
ic development as well as scientific and technological level remains quite backward. Along
with the growth of China’s population, the development of the economy and the continuous
improvement of the people’s consumption level since the 1970s, the pressure on resources,
which were already in rather short supply and on the fragile environment, has become greater
and greater. Which road of development to choose has turned out, historically, to be an issue
of paramount importance to the survival of the Chinese people as well as their posterity.

The Chinese government has paid great attention to the environmental issues arising
from the country’s population growth and economic development,and has made protecting
the environment an important aspect of the improvement of the people’s living standards and
quality of life. In order to promote coordinated development between the economy, the society
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and the environment, China enacted and implemented a series of principles, policies,laws and
measures for environmental protection in the 1980s.

The prevention and control of environmental pollution and ecological destruction and the
rational exploitation and utilization of natural resources are of vital importance to the coun-
try’s overall interests and long-term development. The Chinese government is unswervingly
carrying out the basic national policy of environmental protection.

Formulating the guiding principles of simultaneous planning, simultaneous implementa-
tion and simultaneous development for economic construction, urban and rural construction
and environmental construction,and combining the economic returns with social effects and
environmental benefits; and carrying out the three major policies of prevention first and com-
bining prevention with control, making the causer of pollution responsible for treating it and
intensifying environmental management.

Promulgating and putting into effect laws and regulations regarding environmental pro-
tection and placing environmental protection on a legal footing, continuously improving the
statutes concerning the environment, formulating strict law-enforcement procedures and
increasing the intensity of law enforcement so as to ensure the effective implementation of the
environmental laws and regulations. Persisting in incorporating environmental protection into
the plans for national economic and social development,introducing to it macro regulation and
management under state guidance,and gradually increasing environmental protection input so
as to give simultaneous consideration to environmental protection and other undertakings and
ensure their coordinated development.

Establishing and improving environmental protection organizations under governments
at all levels, forming a rather complete environmental control system,and bringing into full
play the governments’ role in environmental supervision and administrationaccelerating pro-
gress in environmental science and technology.

Since the beginning of the 1990s the international community and various countries have
made an important step forward in exploring solutions to problems of the environment and
development. The United Nations Conference on Environment and Development, held in June
1992, made sustainable development in the strategy for common development in the future,
and this won wide acclaim from the governments of all countries represented at the conference.

In August 1992, shortly after that conference, the Chinese government put forward ten
major measuresChina was to adopt to enhance its environment and development, clearly
pointing out that the road of sustainable development was a logical choice for China now and
in the future.

In March 1994 the Chinese government approved and promulgatedChina’s Agenda
21- White Paper on China’s Population, Environment,and Development in the 21st Century.
This document, proceeding from the country’s specific national conditions in these three
respects, put forward China’s overall strategy, measures and program of action for sustain-
able development. The various departments and localities also worked out their respective

plans of action to implement the strategy for sustainable development.



At its Fourth Session in March 1996China’s Eighth National People’s Congress exam-

ined and adopted the Ninth Five-Year Plan of the People’s Republic of China for National E-

conomic and Social Development and the Outline of the Long-Term Target for the Year

2010. Both the Plan and Outline take sustainable development as an important strategy for

modernization, thus making it possible for the implementation of the strategy of sustainable

development in the course of China’s economic construction and social development.
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. Which road of development to choose has turned out, historically, to be an issue of para-

mount importance to the survival of the Chinese people as well as their posterity.
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. The prevention and control of environmental pollution and ecological destruction and the

rational exploitation and utilization of natural resources are of vital importance to the

country’s overall interests and long-term development.
RIS LMAESBRNBEURARTRGAEF ZM A ER N BEH KRR
REXEEMN.

. Formulating the guiding principles of simultaneous planning,simultaneous implementation

and simultaneous development for economic construction,urban and rural construction and
environmental construction,and combining the economic returns with social effects and
environmental benefits; and carrying out the three major policies of prevention first and
combining prevention with control,making the causer of pollution responsible for treating
it and intensifying environmental management.
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W SEHALES HRHESREATABELR, BREMERFHEHE.

. Since the beginning of the 1990s the international community and various countries have

made an important step forward in exploring solutions to problems of the environment and
development.

A 20 42 90 FRY, EF SN N ERXERRI ML ROB MBI TR FEKB H
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. The various departments and localities also worked out their respective plans of action to

implement the strategy for sustainable development.
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Dissolved Oxygen in Water

Natural Water

Pure water H,O absolutely free from any substances dissolved in it does not exist out-

side the laboratory, as natural water contains dissolved gases and salts. These substances
make the water suitable for particular beneficial uses. ® Water must have an adequate level of
dissolved oxygen if fish are to thrive-without it they will die. (As explained later, the great
majority of pollution instances on our rivers are attributable to the depletion of the dissolved
oxygen,leading to various highly undesirable effects. ) Again, drinking water without dis-
solved oxygen and with only a very low level of dissolved salts is not very palatable:it is the
level of salts in solution-as natural“hardness”, for example, which gives many waters their
palatability.

The Importance of Dissolved Oxygen

The importance of an adequate supply of dissolved oxygen for fish has been mentioned.
However, the actual amount of dissolved oxygen present in even the cleanest water is
extremely small. The solubility of oxygen in wafer at a temperature of 20 degrees Celsius is
9. 2 milligrams oxygen per liter of water,i. e. ,little more than nine parts per million at the
level of water temperature one might find in a typical Irish summer.® There is an inverse
temperature oxygen solubility relationship, i. e. » the solubility of oxygen increases as the
temperature drops,so that the net amount of oxygen present in a river may be some 50%
greater in the winter than in the summer.

However, it is essential to base pollution control measures on the lowest natural (1. e.
summer)levels which occur. Around 9 ppm is,as stated,the maximum solubility of oxygen in
water in summer. This level is more usually referred to as the 100% saturation value at the
actual temperature(which must be specified if saturation values are used).

Saturation levels above 80% are desirable if game fish are to thrive; for coarse fish the
corresponding value is 55% saturation(at summer temperature). Expressed in terms of oxy-
gen concentrations(as ppm) , the respective values are 7 and 5. Thus,quite small amounts of
pollution will reduce the natural oxygen levels to the minimum desirable figures,and small
increases in pollution will seriously disrupt fish life.

Water pollution is the contamination ofwater bodies such as lakes, rivers, oceans, and
groundwater caused by human activities, which can be harmful to organisms and plants which
live in these water bodies.

Although natural phenomena such asvolcanoes, algae blooms, storms, and earthquakes
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