
Chapter 1

KEY THEMES IN ENVIRONMENTAL SCIENCES
1.1 MAJOR THEMES OF ENVIRONMENTAL SCIENCE
● This book approaches environmental science by addressing six interrelated themes:

1. human population growth (the environmental problem),

2. sustainability (the environmental goal),

3. the global perspective (many environmental problems require a global solution),

4. an urbanizing world (most of us live and work in urban areas),

5. people and nature (we share a common history with nature),

6. and science and values (science provides solutions; which ones we choose are in part value judgments).


1.2 HUMAN POPULATION GROWTH

● Our Rapid Population Growth

Human population density is now over 6.7 billion, having more than doubled over the past 40 years.  Estimates of the maximum sustainable population size range from 2.5 to 40 billion and vary in part because of differences in acceptable standards for quality of life.  This history of human population has been one of exponential growth, punctuated by regional scale fluctuations due to famine and communicable disease.  Science has done much to reduce both, and to increase the speed of population growth, particularly by reducing infant mortality.  However, the human population cannot grow indefinitely in violation of fundamental laws of physics and nature. Human population is a critical aspect of many environmental issues.

● Famine and Food Crisis

In the mid 1970s, following a drought in the Sahel region, 500,000 Africans starved to death and millions more were permanently affected by malnutrition. This region and nations in southern Africa have been similarly affected since then by periodic drought. There appears to be a positive feedback between population, deforestation, drought and desertification.  Deforestation causes the erosion by wind of silt and clay, leaving the heavier sand particles and reducing the capacity of the soil to hold water leading to desertification.

Rising food costs are contributed to emerging global food crises in the first decade of the 21st century. The rising cost of oil used to produce food and the conversion of some corn production to biofuels are factors. 

We face a dilemma of values.  Science provides the means to increase agricultural production, survival, and population growth.  Yet the conservation of our natural resources that are required to sustain the human population requires that its growth be must be controlled.  

1.3 SUSTAINABILITY AND CARRY CAPACITY

A sustainable human population can only be reached when the resources that support the population are used in a sustained way. 

● Sustainability: The Environmental Objective

 Sustainability has several meanings.  Sustainability in the context of a resource refers to a rate of harvest or consumption that does not exceed the capacity of the resource to regenerate or to be recycled.  In the context of ecosystems, sustainability is the use of an ecosystem’s resources in a way that maintains essential ecosystem functions and properties (e.g. productivity, biodiversity).  

Sustainable development is used in an economic context to refer to economic development that can be maintained for an indefinite time without depleting the resources that support it.  A sustainable global economy applies the same principle to the entire planet. There are multiple attribute of such a sustainable economy. (Note that the he term “sustainable growth” is an oxymoron.) Achieving a sustainable global economy requires that we:


1. Develop an effective population control strategy


2. Completely restructure our energy programs


3. Institute economic planning, including a tax structure that will encourage population 

control and wise use of resources.


4. Implement social, legal, political, and educational changes that help to maintain a 

quality local, regional, and global environment

● Moving Toward Sustainability: Some Criteria
A new paradigm to our present model for running society and creating wealth should be:

1.    Evolutionary rather than revolutionary. 

2.    Inclusive, not exclusive. 

3.    Proactive, not reactive. 

4.    Attracting, not attacking..

5.    Assisting the disadvantaged, not taking advantage. 

● The Carrying Capacity of the Earth 

Carrying capacity is the maximum population size that can persist indefinitely without depleting the resources that support it.  Note that maximum carrying capacity may not be a desirable objective for the human population, because quality of life may be compromised.  We must ask, what is the human carrying capacity of the Earth?  What are the options involving quality of life, and proper human health? How will this be achieved, by choice or by famine, war and disease?  

1.4 A GLOBAL PERSPECTIVE

● Human population size has now reached a scale where the environmental impacts are global in scale and will require multilateral solutions.  Examples include changes in the chemistry of earth’s atmosphere.  The build up of CO2 is the atmosphere is a global problem that crosses all international boundaries.  The earth’s circulatory system, its atmosphere and hydrosphere, are vulnerable.  This Gaia hypothesis, developed by James Lovelock and Lynn Margulis, addresses the feedback mechanisms that operate on a global scale to maintain the earth in a dynamic equilibrium that favors the continuity of life (not necessarily human life).  This is discussed in more detail in Chapter 3.

1.5 AN URBAN WORLD

● Driven by technology and economics, the human population is rapidly urbanizing (see the night lights in Fig. 1.11).  This presents unique environmental challenges, but also opportunities to solve environmental problems.  About 75% of the population in developed nations live in urban areas; this drops to 40% in developing nations.  By 2015 the world will have about 36 megacities, 23 of them in Asia, each with populations exceeding 8 million people and by 2025 2/3 of the population will live in cities.  The scientist James Lovelock, one of the creators of the Gaia hypothesis, has said that in order to survive and to preserve our biological life support system, humans should live in domed cities, isolated from nature.  

1.6 PEOPLE AND NATURE

● Two paths lie before us.  One in which we view nature as something that humans can control and another in which we see humans and nature as inseparable,  and where the interactions are reciprocal.   

1.7 SCIENCE AND VALUES

Solutions to our environmental problems require knowledge of natural science.  Basically, how does nature work?  We must know enough to find solutions and also to recognize problems as problems when they arise, and examine them using intellectual standards.  Take the loss of ozone in the atmosphere for example.  That was recognized by scientists as a crisis in the making, the cause was identified, and a solution was found.  However, solutions must be consistent with basic human values and rights, and in a free society, and in a free society the population and its representatives should have enough knowledge to generally understand the solutions, their costs, benefits and the consequences.

● The Precautionary Principle 

Given the uncertainties of scientific inquiry, use of the Precautionary Principle is prudent to prevent irreversible environmental harm.

● Placing a Value on the Environment

How do we place a value on the environment?  The environmental can be viewed as having aesthetic, creative, inspirational, recreational, moral, cultural, ecological and utilitarian values.  Utilitarian values, like the value of timber and mineral wealth that can be extracted, are relatively easy to evaluate.  Ecological values refer to the life-support functions of ecosystems, the water quality benefits that derive from ecosystems and so on.  Moral values relate to the rights of all living things to exist, and cultural values are the support provided by ecosystems to unique and valuable cultures (e.g. the Cajun culture).
Critical Thinking Issue:  Easter Island


● Polynesian people colonized Easter Island between 1,500 and 800 years ago and, after reaching a peak population between 3,000 and 10,000 people, collapsed to 100 by the late 1870s. The degree to which the fate of the people of Easter Island resulted from their their own population rise and resulting land degradation, and how much their decline was due to European contact, is a matter of ongoing research. After years of being used as an example of how people may degrade the environment as they grow in number until eventually their overuse of the environment results in the collapse of the society, it may be that Easter Island is an example of the way environmental, social, and political factors combine to produce such effects.





Case Study: Amboseli National Reserve


● Nature is organized into systems of increasing complexity ranging from atoms to molecules to cells, organs, organisms, populations, communities, ecosystems, landscapes to the biosphere.  As the level of complexity increases, the behavior becomes increasingly difficult to predict.  The scientific method has been dominated by a reductionist approach in which we attempt to understand a complex system by breaking the problem down into smaller and smaller parts on the assumption that if we can understand the small parts, then we can understand the whole.  But the whole is often greater than the sum of its parts.  A through understanding of oxygen and hydrogen will not equip you to predict the behavior of a molecule of water.  Management of Amboseli National Park in Kenya provides an example of a complex system involving people, their management of the land, changing climate, and the conversion of woodlands into short grass and brush.  Natural wet and dry cycles appear to account for the changes in vegetation, though overgrazing and damage to trees by elephants are also factors.  There is now a recognition that reductionism must be complemented by a holistic approach.





A Closer Look 1.1: A Little Environmental History


● Ecology probably became a household word following the publication of Carson’s Silent Spring in 1960.  This was a time when biomagnification of pesticides were threatening highly visible birds of prey with extinction, including our national symbol.  These early days of environmentalism were tumultuous.  Times and attitudes have changed. 









