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Abstract

The world of today is known as information epoch. Among various information, the envi-
ronmental one is clsoely related to human existence. Environmental information analysis takes
environmental problems, such as environmental assessment, environmental recognition, envir-
onmental prediction, environmental program and management, as research objects. Environm-
ental information analysis makes the model set up by the mathematics as means of research,
through analysis and synthesis, induction and comparison, calculation and examination for the
various environmental information, such as the monitoring data and images. Furthermore, it
reveals environmental characteristics and changing laws as well as draws conclusions, then
puts forward a plan to solve problems, so as to make references for relevant departments. The-
refore, it is very important significance to study theories and methods, models and its applica-
tions of environmental information analysis. ‘

Since 1970s, new theories and methods on uncertainty analyses have been used in enviro-
nmental information analyses and calculations due to the characteristics of not only random,
but also uncertainty, that is, fuzziness, greyness, incompatibility as well as both certainty and
uncertainty for environmental information. So, it opened up the new way to the mathematical
models and optimization of environmental information analysis. However, traditional uncerta-
in models and methods of environmental information analysis not only have complicated cal-
culation, but also don’t have symmetry, universality and versatility. Therefore, it is necessary
to continually improve and develop the theories and methods.

The purpose of this book is to propose the new theories, new methods, new models and
new formulae of environmental information analysis, which are scientific and reasonable, sim-
ple and intuitive, universal and general as well as easy to calculate and convenient to use. Just
as normalized symmetry principle commonly existing in nature, the environmental informati-
on described the characteristics of factors and changes in laws are bound to meet the normali-
zed symmetry. Thus, if proper reference values and normalized transformation forms appear,
the new models, new methods and new formulae of environmental information analysis based
on normalized transformation would become simple and artistical, harmonic and symmetric,
as well as current and unified.

This book collected, during the past 10 years especially the last 3 years, original achieve-
ments in scientific research on environmental information analyses of air environment, water
environment (including surface water, groundwater, and eutrophic water body) and ecological
environment by the authors. This book is, up to the present, the first one of monographs in do-
mestic and foreign which study normalization, symmetry and universality on environmental
information analyses. Characters of this book are shown as follows:



(1) The models, methods and formulae in this book have solid theoretical bases, rigorous
proof, penetrating analysis and accurate calculation. It were made as well as possible for com-
patibilities of multi-level such as ideas and concepts, theories and methods, models and its ap-
plications, analyses and calculations in this book.

(2) The new theories and methods, new models and formulae in this book are the original
achievements in environmental scientific research, most of which have’n been published yet,
up to the present, so as to unknown.

(3) All the new models, methods and formulae proposed in this book are based on the sa-
me reference values of indexes and normalized transformation forms, thus, they are harmoni-
ous and unitized.

(4) All the models, methods and formulae proposed in this book can be universal and in
common use for each index in the same class of environment.

(5) All the models, methods and especially formulae proposed in this book, are simple, ar-
tistical, and practical. )

(6) This book chooses new original of theme to explain the profound in simple terms. Fu-
rthermore, it is easy to comprehend and practise.

(7) The development of other subjects, such as hydrology and water resources, water saf-
ety system, environmental hazard, sustainable developments, environment remote sensing, as
well as image cognition, will be edified and drawn on the experiences of the new models and
methods brought forward in this book.

The content in this book is suitable for senior undergraduates and graduates majoring in
system engineering, artificial intelligence, human and environmental resources, environment
with sustainable development, environmental management, environment with resources prote-
ction, environmental science, environmental engineering, hydrology and water resources, eco-
logical environment, environmental system analysis, environmental information system, geo-
graphical information system, regional economy and other related subjects. It is also suitable
for university teachers, science researchers and high-level managers engaged in environmental
assessment, management and program.
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