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Abstract

This book explores, with a view to the rules of
water cycle on the earth, the relation between water
utilization and water cycle, indicating that water
utilization, i e. cultural water cycle should be
subject to natural water cycle, so as to enable
healthy cultural water cycle. This is the only way to
maintain natural water environment and ensure
sustainable utilization of water resources.

This book comprises nine chapters., Chapter 1
probes into water resources on the earth and their
cycle rules. Chapter 2 introduces the current
situation of cultural water cycle in China and the
causes of water environment degradation, Chapter 3
& 4 discuss the philosophy, practical strategies and
approaches for healthy water cycle. Chapter 5 & 6
present the innovative idea of urban drainage system
and the new mode of cultural water cycle. Chapter 7
to 9 respectively details the planning and studies
made by the authors by applying water environment
restoration theory and healthy cultural water cycle
principles on the secondary water supply system for
urban areas reclaimed water supply system, full
utilization of wastewater and seawater, and water
environment restoration projects in Shenzhen, Dalian
and Betjing.

This book is prepared for readers majoring in
water supply and drainage engineering, water
environment and water resources engineering. It can
also serve as a useful reference textbook for
undergraduates and postgraduates and a technical
reference for water-related decision-making.
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Preface

* 50% of all the rivers on the earth are greatly suffering low runoff or tremendously polluted.
Some 80 countries, constituting 40 per cent of the world’ s population, are suffering from serious
water shortages. If such a situation cannot be improved, 55% or more of the global population will
suffer water shortage in 30 years;

* Each year, 25 million people die of water pollution, a large proportion of which occur in
developing countries;

* About 50 per cent of the world’s wetlands lost during the 20t century due to the serious
damage of freshwater ecosystems by human activities.

* Two thirds of the cities in China are deficient in water, most of which are caused by because
of water pollution;

* The economic loss resulted from water pollution each year is about 1. 5% to 3% of the GNP
of the same year in China

Water is essential to life. However, water resources shortage and water environment pollution is
turning worse due to the excessive consumption and unlimited waste of water by the production and
living since the outbreak of the industry revolution in the 18t century, especially in the recent half of
the century. The limited volume of water resources becomes the bottleneck for us to maintain
survival and development.

Early in 1972, the first session of the UN Conference on Environment and Development stated,
“Water crisis will occur following petroleum crisis”. In 1977, the UN General Assembly further
added, “Water will soon become a severe social crisis”. In 1997, the UN warned again, “The water
crisis currently occurred in some of the regions around the world is likely indicting the upcoming
worldwide crisis”. The global water crisis gradually came up in the 215t century. Water resources
shortage and water environment deterioration has pulled down the development of the socioeconomy
in many countries. The key problem of how to deal with the water crisis and enabling the sustainable
development of socioeconomy is imminent for every individual country in the 21t century.

So far, the international community and each of the countries have been making great effort to
alleviate water crisis. The secondary treatment of urban wastewater in developed countries is

extensively applied. Many countries have already or begun to widely apply advanced treatment and

reuse of wastewater. The control of water pollution has transited from the end-of-pine treatment to a
8
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comprehensive level of cleaner production and prevention against pollution, which has largely helped
constrain the disease infection by water and improve the health status of citizens. However, the water
shortage and water environment deterioration still holdbacks the economic development of such
countries.

Although China has commenced the study on water resources since its establishment, the
deterioration of water environment has not yet been effectively restrained. The living condition,
production and ecosystem have been being threatened by water shortage in cities, worsening of
surface water pollution, excessive extracting of ground water, eutrophication and flood occurred in
urban areas.

Water keeps cycling from the hydrosphere, atmosphere, geosphere and biosphere by following
its immanent cycling rules, which indicates that water is a kind of recycling renewable resource. Yet,
only a small part of the water involves in hydrologic cycle. Human activities that are related to water,
i. e. the extraction, consumption and drainage of water by industries, agriculture and cities are based
on the natural cycle of water. Such activities are called cultural water cycle, which is a branch of the
natural cycle. Therefore, the volume and quality of the water from the cultural water cycle closely
relate to the natural cycle of water. The random transfer and use of water resources in a basin and
water pollution will severely affect the natural cycle of water, resulting in water resources
deterioration and shortage. In the past 50 or 100 years or more, the industries and cities were not
developed, and only a low percentage of water was consumed in different locations. Thus the natural
cycle of water was basically unaffected, based on which people believed by mistake that water
resources were, just like sunlight and air, inexhaustible and available for use all the time, But now,
we are stepping into a highly developed industrialization and post-industrialization era, the
consumption of water sharply increases and the quality of wastewater gets worse. However, water is
utilized and drained at our pleasure, which oversteps the threshold of the natural cycle of water. As a
result, water crisis is eventually occurred for the water cycle is interrupted, leading to pollution,
zero-flow of rivers and dry-up of wetlands. The development of economy and society must correctly
correlates to water resources and water environment by following their natural cycle rules, ensuring
human activities are under control to avoid the interruption of the cultural recycle of water, so as to
overcome water crisis. The used water should be efficiently recycled to enable a healthy cultural
water cycle.

On the basis of the above ideas, this book probes into the causes of water pollution and water
environment deterioration from a systematic point of view, launching a rough study on the theory for
healthy water cycle by discussing “Sustainability of Cultural Water Cycle”, “Innovation in Drainage
System”, “Utilization Mode for Water Resources”, “Treatment and Reuse of Wastewater and

Sludge”, “Water Conservation and Recycle” and “Strategies and Measures for Water Environment
9
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Restoration”, and presenting the development trend of water resources utilization, wastewater
reclamation, sludge treatment and disposal as well as the basic principles, strategies and approaches,
and measures for healthy water cycle, which gives an overview of water environment restoration and
healthy water cycle. We hope that this book can be used for reference by offering a new insight into
the study on healthy water cycle.

This book comprises nine chapters. Chapter 1 gives an overview of the relation between water
cycle and the atmosphere and geosphere; the reserves of water resources and their location in
different countries and continents; and hydrologic cycle and cultural water cycle. Chapter 2
introduces the current situation of cultural water cycle in China and the causes of water environment
degradation. Chapter 3 presents the theory for healthy water cycle. Chapter 4 point out the strategies
for healthy water aycle and addresses the practice and approaches for healthy water cycle. Chapter 5
introduces the brief history of urban drainage system and strongly proposes to upgrade the drainage
system in order to allow it to serve as a link between the urban water utilization and wastewater
reuse, the media for the nutrient cycle in soils, and the base to reclaim energy and substance.
Chapter 6 focuses on innovations of water utilization mode. Chapter 7 to 9 respectively details the
planning and studies made by the authors by applying water environment restoration theory and
healthy cultural water cycle principles on the secondary water supply system for urban areas-
reclaimed water supply system, full utilization of wastewater and seawater, and water environment
restoration projects in Shenzhen, Dalian and Beijing.

The close relation between each individual’ s notion, behaviour and life style and the
establishment of healthy water cycle system is unveiled by the systematic discussion of the principles
and strategies for water environment restoration and healthy water cycle, which hopefully will be
helpful to an inevitable revolution for water environment restoration and healthy water cycle in the
future. ‘

This book is jointly composed by Jie Zhang, Biyong Xiong and Jie Li (Chapter 1 & 2. Jie Li,
Chapter 3 & 4. Jie Zhang, Biyong Xiong and Jie Li, Chapter 5; Biyong Xiong and Jie Zhang, Chapter
6~9: Jie Zhang, Biyong Xiong and Jie Li), and reviewed by Prof. Zhensheng Dai. Any comments,

criticisms, suggestions for improvement will be gratefully received.
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