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Preface

About sixty-five years ago, British plant ecologist A. G. Tansley coined the term “ecosystem”
to emphasize the interactions between biotic and abiotic factors. In the use and abuse of vegetational
concepts and terms (Ecology 16:284 ~ 307, 1935), he wrote:

The more fundamental conception is -+ the whole system , including not only the
organism complex , but also the whole complex of physical factors forming what we call the
environment ‘- These ecosystems , as we may call them , are of the most various kinds and
sizes .

From then on, Ecosystem Ecology as a new ecological science has contributed largely to our
understanding of the interaction between organism complex and its environments on our planet—the
earth. However, it seems that few scientists had considered the earth as an integrated system until
about two decades ago. In 1986, the International Council for Scientific Union (ICSU) established
an interdisciplinary scientific program—the Intemational Geo-Biosphere Programme (IGBP) to
acquire basic scientific knowledge about the interactive processes of biology, chemistry and
geophysics of the earth as they relate to global change. The goal of the programme is as follows:

To describe and understand the interactive physical , chemical and biological processes
that regulate the total Earth system , the unique environment that it provides for life , the
changes that are occuwrring in this system , and the manner in which they are influenced by
human actions .

It is clear that scientists are now turning their attention to the total Earth system. The concept
that the earth is a system, however, is perhaps nothing new to us. Chinese philosophers have
considered all nature in the world including human beings and even the God as a whole unity—Tian
Ren He Yi (X A& —)—more than two thousand years ago. In the very late 1960’ s and early
1970’ s, Dr James Lovelock, a British atmospheric scientist, in collaboration with Dr Lynn
Margulisis, an American microbiologist put forward their hypothesis——Gaia. Gaia hypothesizes that
the earth is a self-regulating environment and the planet itself is the core of a single, unified,
cooperating and living system—a superorganism that regulates physical conditions to keep the
environment hospitable for lifeforms. This hypothesis seems strongly supported by many “New Age”
philosophies, but it is probably not widely accepted by the mainstream contemporary doctrines of the
physical sciences. Nevertheless, we would agree that such philosophy concepts might lead modem
scientists to integrate all biotic and abiotic factors on the earth as a whole ecosystem in the ecological
studies on the global scale.

Ecological studies considering the whole earth as a single ecosystem has brought a new science
Global Ecology, as we use the terminology here. In the broad sense, IGBP perhaps shows a good
example for Global Ecology studies. During last two decades or so, scientists who have studied the
ecological problems at the global scale have provided us continuously with new information and
knowledge on global change and biosphere with many new tools, such as flux measurements of gas
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exchange, remote sensing from satellites, global networks of atmospheric sampling and ecosystem
models. Ecological studies on the global scale are now exciting frontiers in Ecology, Geoscience and
related sciences.

The book Global Ecology is preliminarily aimed at, but not limited in introducing the
fundamental principles, major methodologies and new scientific findings in ecological studies on
global climate and environmental changes. We tried not to focus on the details of case studies.
Instead, we considered the broad view of ecological studies on large spatial and long temporal
scales. You may find that each chapter analyzes key aspects of the framework of global ecology and
provides important information on essential problems involved in those aspects.

This book is also part of the output of the forum Global Climate Change and Biosphere
sponsored by the China Association for Sciences and Technology in July 1998 in Beijing. We then
also tried to pay our attention to the studies related China, which may not be widely cited in the
world elsewhere.

Taken as a whole, we hope that the book would contribute the greater understanding of
essential response of global ecosystem to climate changes. A set of new or rediscovered principles for
global ecological studies should be value to natural and social scientists interested in climate change
and the earth system. We hope also that the book would be of use to university students who are
interested in ecology, geography, agriculture, forestry and biology.

TANG Yanhong and FANG Jingyun
June, 2000
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