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Foreword

Spatial information visualization technology (SIVT) provides a new method for ge-
oscience research and opens up a new research field for solving various geological prob-
lems. Previously, the space-time characteristics of geological objects and laws of geolog-
ical movement obtained through inductive reasoning could neither be integrated into a
complete whole, nor could analyses of geological research be quantified and visualized,
because previous geological models were conceptional and qualitative. SIVT offers an
important method of solving geological problems, especially in the field of micro-geolo-
gy.

At present, SIVT is mainly applied in the study of basin and energy resources for
3D, visualization of geophysical data and reservoir description. The authors of this book
have applied this technology to modeling the geological structure and groundwater sys-
tem of the Ordos Basin for the first time, covering a 400, 000 km? area of complex geo-
logical structure containing various resources, such as coal, oil, natural gas, groundwa-
ter and sandstone-type uranium deposits. The geological modeling process is actually
similar to a basin geology dissection. The resultant model of the Ordos Basin provides a
very useful basis for understanding its structural framework, stratigraphic framework
and evolutionary process,

The core of SIVT is geological modeling, and the authors present here the outcome
of a successful project in 3D visualization modeling of the Ordos Basin. The preparation
of our model has given us a great deal of valuable experience in the stages of 3D visual-
ization, from data acquisition through data processing and spatial information manage-
ment to model construction. We have been particularly successful in applying geological
modeling to groundwater surveying of groundwater. This book is an outcome of several
years’ recent detailed research,

While the application of geological modeling and SIVT in China is still in its prelim-
inary stage, especially as applied to large geological objects, such as the Ordos Basin,
we firmly believe that the publication of this book will promote the development and ap-
plication of geological modeling and 3D visualization technology. We also expect to make

more progress in applying it to other fields of geoscience in the near future.

Li Sitian
March 7, 2005
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Preface

Spatial Information Visualization Technology (SIVT) is designed to create intelli-
gent images of spatial data (Huang, 1999; Sunmin, 2003) by integrating traditional
spatial information with 3S information (RS, GIS, GPS). The main purpose of SIVT is
to explore our information and understanding of spatial data. We have successfully com-
pleted an extensive program of 3D visualization modeling of the Ordos Basin.

The Ordos Basin is an important source of fossil fuels, minerals and groundwater
resources in western China, Many researchers have successfully conducted a lot of scien-
tific studies since the 1950s in order to promote economic growth and social develop-
ment. We have accumulated many years of research experience of the Ordos Basin and
have proposed many conceptual models and found that it is very inconvenient to describe
the geological structure and distributional regularity of mineral resources and energy re-
sources using 2D graphics and written reports. We were therefore delighted to apply
SIVT to improve our own understanding of the Ordos Basin, and communicate our re-
search results to others.

The China Geological Survey invited bids for a groundwater exploration project in
the Ordos Basin in early 2003. We put together a multidisciplinary research group to
prepare a bid and were successful in winning with a project entitled: 3D Visualization
Geological Modeling of the Ordos Basin.

3D visualization technology is still relatively undeveloped in China, and there were
no previous practical models for 3D visualization modeling of typical sedimentary basins.
So we concentrated on information acquisition and processing, 3D modeling, models in-
tegration, and application of 3D models, etc in the Ordos Basin, and have now estab-
lished a visualization system that can be used for 3D information investigation and
groundwater resources evaluation. It is a typical example of 3D visualization modeling
and has already yielded huge benefits in groundwater resources exploration and energy
source base construction, This is the first time that researchers in China have conducted
3D visualization modeling research on a 400, 000km? basin, integrating surface and un-
derground models. We have written this book to summarize our experience and intro-
duce many discoveries we have made. We hope it will be helpful to the development and
application of 3D visualization modeling technology in geosciences.

SIVT will soon extend to other fields of national economy because of the wide-
spread collection and use of spatial information and the development of 3D visualization
modeling technology. We hope that we can encourage this extension,

o Vil e



This book contains 12 chapters in four parts. Part I, Chapters 1-2, introduces the
theory and ideas of 3D visualization modeling technology. Part II, Chapters 3-4, ex-
plains the application of 3D visualization modeling to spatial information management.
Part 1II, Chapters 5-10, describes typical applications of 3D visualization geological
modeling technology to groundwater resources exploration of Ordos basin. Part IV,
Chapters 11-12, describes further research and extended application of 3D visualization
geological modeling technology to other fields, such as prototype basin and paleo-topo-
graphic feature recovery, regional geological surveys, geological disaster evaluation,
mineral resources and energy resources exploration and exploitation (oil, gas and urani-
um), marine geology and geomorphology, forecast of water area and volume of reservoir
and the city planning (digital campus), etc.

The principal members of our research group, Jiao Yangquan, Zhu Peimin and Lei
Xinrong, edited this book and wrote much of it. Jiao Yangquan, Yang Shengke and Wu
Liqun collaborated in writing Chapters 1, 5, 6, 8, 9, 11, 12 and the third and fourth
sections of Chapter 10; Zhu Peimin, Zhu Yanhui and Jin Dan in writing Chapters 2, 3,
4 and the second section of Chapter 10; Lei Xinrong and Yang Shengke in writing Chap-
ter 7 and the first section of Chapter 10. Yang Shengke did much of the information pro-
cessing and modeling. Wan Junwei, Wang Yonghe, Hou Guangcai, Zhang Maosheng
and Liu Fang participated in early discussions and revised some chapters. Wang Min-
fang, Wei Chao, Fang Bo and Xu Zhicheng assisted in research work. In addition, Li
Sitian wrote preface, Roger Mason gave a lot of advice to the parts of English transla-
tion,

Although this book celebrates considerable progress in 3D visualization modeling
research, it leads us on to further studies. As it is our first attempt at SIVT research
mistakes may have crept in, and we would appreciate it if readers could give us their ad-
vice and suggestions. If you have some good idea and advice, please contact with me, E-

mail is yqjiao@cug. edu. cn,

Jiao Yangquan
Jan. 2005
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