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ABSTRACT

This book focuses on the field of basic geological surveys, comprehensively and
systematically elaborating on various methods and techniques of geological surveys,
providing rich theoretical and practical guidance for geologists. The whole book
consists of nine chapters, constructing a complete basic geological survey knowledge
system.

Chapters 1 to 5 respectively focus on hydrogeology, engineering geology,
geothermal geology, environmental geology, and geological hazards. Each chapter
begins with an introduction to fundamental theories, such as the formation mechanisms
and system components of various types of geology, to help readers establish a solid
theoretical foundation. Then, elaborate on the corresponding investigation techniques
and methods, covering various means such as surveying, exploration, drilling, and
testing, and analyze the application and effectiveness of comprehensive methods in
exploration. At the same time, combined with practical cases, such as hydrology and
water resources development in the North China Plain, soil pollution and groundwater
remediation, and geological disaster monitoring in the piedmont plain, the regional
geological problems and coping strategies were discussed in depth, providing
specific solutions for practical work. Chapters 6 to 7 focus on geological prospecting
and exploration, as well as the application of remote sensing and GIS technology
in geological surveys. In terms of geological prospecting, the basic theories and
technical methods of prospecting were introduced, as well as the predictive analysis
of the prospecting potential for rare metal deposits. Starting from the basic concepts
of remote sensing and GIS technology, this article elaborates on their applications in
hydrology, engineering, geothermal, geological exploration, and other fields, as well as

the practical application of multi-source data fusion technology and its role in disaster



emergency response, reflecting the importance of modern technology in geological
surveys. Chapter 8 focuses on the management and sustainable development of
geological resources, exploring the classification and evaluation system of geological
resources, the coordination mechanism in resource development, the sustainable
utilization mode of water resources, the ecological restoration technology of mining
areas, and the combination path of carbon neutrality technology and geological
resource management, providing new ideas for the rational development and protection
of geological resources. Chapter 9, through comprehensive case analysis and practice,
shares cross disciplinary geological survey technology integration applications,
regional comprehensive geological surveys, geothermal resource development, and
collaborative practices for geological hazard prevention and control. It summarizes
the experience of technology integration and innovation in international cooperation
projects, and looks forward to the future development of geological survey technology.
This book combines theory with practice, with rich content and detailed case studies,

and is an important reference book in the field of geological survey.
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Geological survey, as the foundation of geological work, is an important
means to understand the Earth, develop and utilize geological resources, protect
the geological environment, and prevent geological disasters. In today’s rapidly
developing economy and society, the importance of geological survey work has
become increasingly prominent. It not only provides scientific basis for resource
development and engineering construction, but also plays an irreplaceable role in
ecological environment protection, geological disaster prevention and control, and
other aspects. The Research on Basic Geological Survey Methods and Technologies
was born in this context, aiming to systematically summarize and deeply explore
various methods and technologies of basic geological survey, and provide
comprehensive and practical references for geologists.

This book covers multiple fields such as hydrogeology, engineering geology,
geothermal geology, environmental geology, geological hazards, geological
prospecting, remote sensing and GIS technology, geological resource management,
and comprehensive case analysis, comprehensively demonstrating the rich content
and wide applications of basic geological surveys.

Hydrogeological survey is an important task to understand the formation,
distribution, and movement patterns of groundwater, providing a basis for the
development, utilization, and protection of water resources. This book introduces
the hydrogeological basis, various investigation techniques and methods, and the
application and effect of comprehensive means in hydrogeological exploration in
detail. At the same time, it makes an in-depth analysis of the current situation of
hydrology and water resources development and utilization in the North China

Plain and secondary hydrogeological environmental geological problems.



Engineering geological survey is crucial for the planning, design, and
construction of various engineering projects. The book elaborates on the foundation
of engineering geology and investigation techniques, explores the application
effects of comprehensive methods based on mining cases, and studies the secondary
engineering geological problems caused by the rise of groundwater level.

Geothermal geological exploration has great potential in the development
and utilization of clean energy. This book introduces the foundation of geothermal
geology, investigation techniques and methods, as well as the application of
comprehensive methods such as multi method joint inversion and numerical
simulation in geothermal geological exploration. It analyzes the geothermal resource
endowment, development and utilization status, and bottleneck countermeasures in
the Taihang Mountains and piedmont plains.

Environmental geological survey focuses on the interaction between human
activities and geological environment, and is committed to solving environmental
geological problems such as soil pollution and land salinization. The book provides
a detailed introduction to environmental geological survey techniques and methods,
demonstrates the application effect of comprehensive methods in environmental
geological exploration through case analysis, and proposes environmental
geological protection measures for ecologically fragile areas.

Geological hazard investigation and prevention are important tasks to ensure
the safety of people’s lives and property. This book systematically elaborates on
the classification, formation mechanism, investigation techniques and methods
of geological hazards, and explores the application of comprehensive methods in
geological hazard monitoring and early warning through case studies. It proposes
regional geological hazard risk assessment and prevention planning, as well as
prevention and control strategies under extreme weather conditions.

Geological exploration is a crucial step in discovering and evaluating

mineral resources. This book introduces the geological basis of mineral resources,



exploration techniques and methods, as well as the application of comprehensive
methods in geological exploration. It predicts and analyzes the exploration potential
of rare metal deposits in the northern section of Taihang Mountains.

The application of remote sensing and GIS technology in geological surveys is
becoming increasingly widespread. This book introduces the basics of remote sensing
and GIS technology, as well as their applications in various fields of geological
survey, including 3D geological modeling, resource evaluation, disaster emergency
response, etc. It also explores the practice of multi-source data fusion technology and
the development trends of advanced technologies at home and abroad.

Geological resource management and sustainable development are important
guarantees for achieving rational development and utilization of resources and
ecological environment protection. This book introduces the classification and
evaluation system of geological resources, explores the environmental economic
social coordination mechanism in resource development, analyzes the sustainable
utilization mode of geothermal and groundwater resources, the collaborative
technology of mining area resource development and ecological restoration, and
the combination path of carbon neutrality technology and geological resource
management through case studies.

At the end of this book, through comprehensive case analysis and practice, the
integrated application of cross disciplinary geological survey techniques, regional
comprehensive geological survey cases, collaborative practice of geothermal
resource development and geological disaster prevention, and solutions to multiple
geological problems in urban underground space development are demonstrated,
providing valuable practical experience and technical references for geologists.

Due to the limitations of the author’s level during the writing process, there
may be errors and inadequacies in the book. We kindly ask readers to criticize and
correct us.

Author
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