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Preface

A coastal zone plays an important role in both global material cycle and climate change. With
the rapid economical development and sharp population increase in recent years, human activities
apply more and more pressure on the coastal zone, and change the coastal environment directly or
indirectly. In order to improve the action of the coastal zone in the global material cycle system
and the cognition of the response of the coastal zone system to global change, to forecast the varia-
tion of coastal zone and its effects on global changes, and to serve for effective and sustainable uti-
lization of resources in the coastal zone, an integrated research program of the ocean-land-atmos-
phere interaction, called Ocean-Land Interaction in the Coastal Zone (LOICZ) was put forward,
and has become the sixth core program of the International Global Biosphere Program (IGBP).
Some relevant countries and areas response rapidly for this program after its appearance. In Chi-
na, some research plans are made accordingly. This program is considered as one of the most im-
portant major research directions and areas in the short and medium term in the report of strategic
development of Chinese ocean science. The National Natural Science Foundation of China takes it
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as a priority sponsor field during the “ninth, tenth and eleventh five-year” plan period. The
ocean-land interaction as a new research area in the coast zone has been given great attention by
government departments and scientist and technologist in the world.

An estuary locates the transitional area of rivers and the ocean, and is one of the important
and special parts of the coastal zone. Some interfaces characterizing the ocean-land interactions
such as tidal interface, tidal current interface, saltwater intrusion interface, flood and ebb domi-
nant current conversion interface and the diluted water interface, are ubiquitous phenomena in es-
tuaries. These interfaces are influenced not only by the natural factors such as river discharge,
tide and tidal current, topography, fresh and salt water mixing, wind stress, circulation off estuar-
ine month, but also by human activities more and more, especially some major projects. The tem-
poral and spatial variations of interfaces are very complicated, and subtle to human activities and
global change such as sea level rise. The research of the formation and evolution of the interfaces
and their response to major projects and sea level change can reveal the mechanism of ocean —
land interaction, explain its response, process and trend, provide scientific reference for exploita-
tion and utilization in coastal zone, especially in estuary, and contribute to the LOICZ.

The Changjiang River is the largest one in China, and locates in the Fast Asian monsoon
area. Its river discharge, sediment and ion empting into the sea accounts for 51% , 23% , and
43% of total amounts in China, respectively. The huge river discharge, sediment, and ion empt-
ing into the East China Sea has a vital effect on hydrology, geomorphology, sedimentation and bi-
ology in the sea near the coast, and also on material cycle in the West Pacific ocean. The
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Changjiang Estuary is the largest one in China, is also the door of Shanghai Harbor which is the
largest in China. In order to take use of the abundant resources of the Changjiang River sufficient-
ly, some major projects are under construction, such as the Three Gorges Project, the South to
North Water Diversion Project, the Deep Water Way Project. These projects will influence signifi-
cantly the process of ocean-land interaction in the estuary. As a result, the Changjiang Estuary
becomes an ideal area for the research of interfaces of ocean-land interaction and response to the
major projects and sea level variation.

“The key interfaces of ocean-land interaction in the Changjiang Estuary and its response to
the major projects” is a major project supervised by the National Nature Science Foundation of
China ( grant number 40231017, 2003—2006). This project adopted three research methods,
i. e. , the in - situ data analysis, numerical model, and physical model, to study the quantitative
characteristics of ocean-land interaction factors in the Changjiang Estuary and the temporal and
spatial variation of some interfaces such as tidal limit interface, tidal current limit interface, salt-
water intrusion interface, flood and ebb dominant current conversion interface, and diluted water
interface, and their response to the major projects and sea level rise. It is the first attempt to
choice the complicated and large-scale estuary as a typical area, to study some major interfaces
presenting ocean-land interactions as an specific subject, and to blend several hotspot problems in
geoscience.

This book is the integration and synthesis of the main research results of the project “The key
interfaces of ocean-land interaction in the Changjiang Estuary and its response to the major pro-
jects”, and is collective contribution made by the project personnel with great effort together. The
book is composed of nine chapters. Chapter 1 is an introductory section, deals with the research
background and its significance of ocean-land interactions, research state of ocean-land interac-
tions abroad and domestic, the overall conception, research contents, and research methods of the
project. Chapter 2 is about the variations of water and sediment fluxes from the Changjiang River
into its estuary and the quantitative characteristics of tidal wave in the East China Sea, Huanghai
Sea and Bohai Sea. Chapter 3 is about the variation features of tidal limit interface and tidal cur-
rent limit interface. Chapter 4 is about physical model experiment of the response of tidal current
limit and flood and ebb dominant current conversion interface to major projects. Chapter 5 is a-
bout the establishment and verification of the three dimension numerical model in the Changjiang
Estuary. Chapter 6 is about the numerical simulation of the temporal and spatial variations of flood
and ebb dominant current conversion interface and its response to the major projects. Chapter 7 is
about the numerical simulation of the temporal and spatial variations of saltwater intrusion interface
and its response to the major projects. Chapter 8 is about the observation of the Changjiang diluted
water and the response of the Changjiang diluted water interface to the major projects. Chapter 9
is about temporal and spatial data library of Changjiang Estuary based on the GeoDatabase model.
The chapter 1 is written by Shen Huanting, chapter 2 by Shen Huanting, Ma Cuili, Ying Ming,
Zhang Heng, chapter 3 by Li Jia, Shen Huanting, chapter 4 by Wu Hualin, Liu Gaofeng, chap-
ter 5, 6, 7, 8 by Zhu Jianrong and Wu Hui, chapter 9 by Cai Zhongxiang, Shen Huanting. The
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conception, outline compilation, modification and finalization of this book was done by Shen
Huanting.

In the process of the project performance, we have throughout obtained warm support and in-
struction given by the leaders of geoscience section of NSFC. Mrs Wang Peigin drew the pictures,
typed the words in the book. The book publication is also funded by “973” project “Chinese Typ-
ical Estuary—Near-Sea and Ocean-Land Interaction and Its Effects on Environment ”
(2002CB412400 ) , program of NSFC “ Erosion Mechanism and Trend Prediction of Shore and
Beach in the Changjiang Estuary” (40576042) and Program of Shanghai Subject Chief Scientist
“Study on the Diluted Water, Sediment and Nutrient Discharging from the Changjiang River into
the Seas” (05XD14006) . Special thanks to Professor Sun Shu, an academician of Chinese Acade-
my of Science for writing a preface of the book. Limited by time, conditions and scientific attain-
ments, errors and defects are sure to exist. We earnestly hope you to point out mistakes so that

they can be corrected in the future.

Shen Huanting
Summer 2007
State Key Laboratory of Estuary and Coastal Research
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